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L ABSTRACT

EEA evaluated ten tidal creeks throughout the Peconic Estuary representing a wide range
of watershed variables. Primary focus was directed towards the collection and analysis of the
macrobenthic invertebrate communities of these ten tidal creeks. Analysis of the macrobenthic
communities indicated the relative health of the creeks. Land use, water quality, bathymetry,
hydrodynamics, physical chemistry, grain size, and wildlife was also evaluated, with the intention
of obtaining an overall analysis of the ten creeks, and also to assess whether the land use
surrounding each creek could be correlated to the water quality and macrobenthic community
structures found in each system. The ultimate goal of this study was to understand the
relationship between nutrient inputs, primary productivity, and the biotic communities within the
creeks and land use of immediately adjacent shorelines by comparing collected data for each
selected creek.

Nutrient loading appeared to be the primary impact to the creeks. Of the ten creeks, four
clearly had a benthic community structure which was more representative of a nutrient rich
environment closely resembling communities found in water bodies such as Jamaica Bay, New
York and the New York Harbor: Meetinghouse, West Neck, Ligonee, and Alewife. This is not
totally unexpected, as the drainages these creeks are associated with have been previously
identified by the Suffolk County Department of Health Service as areas with above normal levels
of nitrogen. In all cases, the source of nitrogen has been identified as a municipal sewage
treatment plant, or in the case of Meetinghouse Creek, an active duck farm. In most cases, the
diversity in each creek was low, and the density of a single species extremely high. The
amphipod Ampelisca abdita was the dominant identified species. In some cases, Ampelisca
abundances exceeded 30,000/m*. These species and densities indicate a stressed environment,
which is most likely the result of nutrient loading. The organisms present are not necessarily
detrimental to the environment, as they provide an excellent food source for many juvenile
finfish species.

The remaining six creeks (Fresh Pond, Northwest Creek, West Creek, Goose Creek, Bass
Creek, and Little Bay) all appear to support well established benthic communities. This
determination is based on the presence of a diverse benthic community that is not dominated by
large numbers of pioneering organisms, such as the ampeliscids, spionid worms, and
oligochaetes. In general, as one would expect, these six creeks are the more underdeveloped
systems, with predominantly open space (i.e., intertidal marsh) surrounding them. Goose Creek
is the most developed of the six. It would appear that the presence of extensive intertidal marsh
is extremely beneficial in maintaining the equilibrium in the creek, even though it would appear
that most of the nutrients are coming through the groundwater.

IL INTRODUCTION

The overall objective of this study was to examine ten tidal creeks feeding Peconic Bay,
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New York and to assess whether the degree of urbanization surrounding each creek could be
correlated to the water quality and macrobenthic community structures found in each system.
The creeks chosen for study reflected a wide range of varying watershed conditions from the near

pristine (e.g. wildlife refuges) to the heavily urbanized (e.g., hardened shoreline, residential or
industrial uplands).

Field data collection included water quality measurements, hydrodynamics, sediment
chemistry and macrobenthic fauna. In addition, a land use review and categorization was
conducted of the uplands surrounding each creek.

Locations of the ten creeks studied are shown on Figure 1, and were:

4 Fresh Pond Creek

4 Northwest Creek

4 Ligonee Creek

4 Alewife Creek

4 Meetinghouse Creek
4 West Creek

4 Goose Creek

4 Bass Creek

4 West Neck Creek

4 Little Bay Creek

Macrobenthic samples were collected during December 1997 and July 1998 at both the
headwaters and mouth of each of the tidal creeks. The sampling locations (head and mouth) of
each creek are shown in Figures 2 through 11. Water chemistry and hydrodynamic samples were
also collected throughout the program.

The biological and hydrological analysis of the data was completed by EEA, Inc. The
land use analysis was completed by Allee King Rosen & Fleming, Inc. (AKRF). This project
was funded by the U.S. Environmental Protection Agency (EPA) and implemented under the
direction of the Suffolk County Department of Health Services (SCDHS). Invaluable assistance
was provided by Mr. Vito Minei, Mr. Walter Dawydiak, and Mr. Robert “Mack” Waters and
their staffs for providing necessary resources to complete the program. Additional
acknowledgment to Mr. Mike Scheibel of “The Nature Conservancy” and Mr. Larry Penny of the
East Hampton Town Natural Resource Department for allowing permission to sample their
waters and provide use with previously collected data. The following sections of the report will
discuss the methodology, results, and discussion of the tidal creek survey.




Literature Review

Literature pertaining to this project was obtained in several different ways. Initial
investigation began with EEA’s in-house library where many papers pertaining to estuarine
ecology have been gathered over the years. A review of these papers and report bibliographies
was undertaken. Concurrently, a computerized search of the Internet and research file
(DIALOG) was also completed. The results of these studies were taken to the libraries, such as
MSRC Stony Brook in an attempt to obtain the documents for review.

In addition to published documents, EEA contacted the various agencies and local town
natural resource departments for unpublished “gray literature.” This included the New York
State Department of Environmental Conservation (NYSDEC) Shellfish Department which
maintains water quality data on all the creeks, Suffolk County Department of Health Services
which provided water quality data, watershed analysis, shellfish densities and natural resource
date for some of the areas. Additional town agencies, in particular the East Hampton Natural
Resource Department and the Southampton Department of Land Management, and the Nature
Conservancy on Shelter Island were able to provide assistance with studies associated with
creeks found within their municipalities.

All data were reviewed for applicability to the project. Whenever relevant, these data
were incorporated and cited within the report.

III. METHODOLOGY
A. Water Quality

Water quality data were collected in two forms. Physical chemistry (i.e., temperature,
salinity, conductivity, pH, and Secchi readings) were taken every time a site was visited. This
consisted of two readings each at the head and mouth of each creek. The surface reading was
taken in the upper six inches of the water column. The bottom reading is defined as within the
Jlowest six inches of the water column. Additionally, two rounds of nutrient analysis samples
were taken by EEA with an additional round supplemented by SCDHS. Surface water was
collected at the head and mouth of each creek at the location of the benthic sampling station.
Samples were collected and analyzed for: Total Kjeldahl Nitrogen (TKN), Total Dissolved
Kjeldahl Nitrogen (TDKN), Total Organic Carbon (TOC), Total Dissolved Organic Carbon
(TDOC), Nitrogen-Ammonia (NH,), Nitrite (NO,), Nitrate (NO,), Total Phosphorus (TPO,),
Total Dissolved Phosphorus (TDPO,), Ortho-Phosphorus (0-PO,), Total Coliforms (TCOL),
Fecal Coliforms (FCOL), Total Suspended Solids (TSS), and Chlorophyll-a (Chl. “A”).

Sample analysis was performed by Chesapeake Biological Laboratory (CBL) for NH;,
NO,, NO, TDPO, TPO,, 0-PO,, and TSS. Sample analysis for TKN, TDKN, TOC, DTOC was
conducted by Chemtech. The coliform analysis was conducted by Environmental Testing
Laboratories; the chlorophyll-a samples by the Suffolk County Department of Health Services.
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All sample analytsis conformed with ASTM standards. Results of the water quality analysis
appear in Appendix A.

The water quality sampling program that was initiated for this study included three
separate collection periods. All three collection periods collected the water samples from both
the head and mouth of each of the ten tidal creeks. EEA collected water samples in July and
September of 1998. Suffolk County Department of Health Services collected water samples in
June of 1998. All three sampling periods were analyzed for the same parameters and at the same
locations, and were therefore utilized to indicate the general water quality of these creeks during
this study.

B. Bathymetric Survey

The bathymetric profile of each of the ten creeks was determined utilizing one of two
methods. In creeks with a water depth of greater than three feet, a sub-acoustical bottom profiler
was towed behind a boat at a slow speed behind a small outboard vessel. Coastal Oceanographic
HYPACK survey software acquired data from the DGPS (Differential Geographic Positioning
System) and echo sounder twice per second. In the four shallowest creeks (i.e., Fresh Pond,
West Creek, Bass Creek and Ligonee Creek), the bathymetry was determined by utilizing a staff
gauge to determine water depth. Each depth was manually entered into the computer which
logged the GPS coordinates, as well.

In both cases, the data were downloaded to a topographic plotting program. The
bathymetric data were plotted on a base map provided by the Suffolk County Department of
Health Services in a GIS format. Additionally, all depths were normalized to reflect mean-low
water (ML W) at NGVD. Results of the bathymetric survey appear in Appendix B.

C. Hydrodynamic Survey

At the mouth of each of the ten tidal creeks, a Falmouth Scientific 3DACM flow meter
was deployed for a minimum of 24 hours. The meter collected data regarding the vector
(direction) and velocity (speed) of the current. In May of 1998, in conjunction with the eelgrass
water quality project, a turbidity sensor was added to collect additional data. The data were
downloaded to a laptop computer at the end of each period and returned to the office to be
printed out and reviewed. Collected data was backed-up in the office.

The meter was programmed to record data once every 15 seconds of every 15 minutes for
the following creeks: Northwest Creek, West Creek, Bass Creek, Ligonee Creek, Alewife Creek,
and Meetinghouse Creek. The meter was programmed to record data once every 15 minutes for
the following creeks: West Neck Creek and Fresh Pond. Finally, the meter was programmed to
record data once every 30 minutes, in two consecutive minutes for the following creeks: Goose
Creek and Little Bay Creek.



Temperature

Temperature was taken directly from the data, averaged for every hour, and graphed using
Excel. The graphs compare time versus temperature. The x-axis shows the time, and to make
the graph legible, only a few representations of the times are shown (a general pattern can
therefore be interpreted). For most creeks, only one time per hour is shown on the x-axis, though
there are several data points in between the times which are shown.

An average was computed for every hour for each of the parameters (velocity, vector and
turbidity). The data which was downloaded from the meter for velocity and vector was given in
the form of Vn and Ve, which were used to derive the vector and velocity values. The following
equations were used to derive the velocity and vector:

Velocity:
Velocity = square root (Vn"2 + Ve2)
where Vn = Average velocity north in cm/sec, and
Ve = Average velocity east in cm/sec.

Vector:
Angle = atan (Vn/Ve)
After calculating the angle, the vector is determined by the following equations:
When Vn and Ve are greater than 0: Vector = (90 - angle)
When Vn is greater than 0, and Ve is less than 0: Vector = (270 - angle)
When Vn is less than 0, and Ve is less than 0: (Vector = (270 - angle)
When Vn is less than 0, and Ve is greater than 0: Vector = (90 + angle)
Finally, checks must be made for the following exceptions:
When Vn = 0, and Ve is less than 0: Vector is 270
When Vn = 0, and Ve is greater than 0: Vector is 90

When Ve = 0, and Vn is less than 0: Vector is 180
When Ve = 0, and Vn is greater than 0: Vector is 0

Turbidity was computed by multiplying the AUX]1 value that the meter reported by
(.0061) to convert the reading into FTU (Formazin Turbidity Units).

The vector, velocity, and turbidity were graphed in the same form as the temperature. The results
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of the hydrodynamic survey appear in Appendix C.

D. Land Use

For land use information pertaining to land-based activities, the following parameters
were considered. These include: general residential land use categories, such as residential,
commercial, industrial, agricultural, recreational, and open space. Additional land uses evaluated
included roadway coverage and the availability of utilities. Also included in the land use section
were the water-related activities, such as marinas and mooring areas.

The data were obtained through the evaluation of existing land use data previously
gathered by the local towns, and the examination of recent aerial photography. During the course
of the field sampling program, the field crew spot checked and validated the information. The
land-based information included the coverage data for the watershed residential land use
categories and densities with estimates of areas within privately owned lots by distinguishing the
percentage dedicated to built coverage, the percentage dedicated to commercial and industrial
centers, agricultural uses, recreational uses such as gold courses, and protected parklands. A
separate identification was made for protected areas such as public, private and not-for-profit
owned wetlands and natural resource areas on subdivision plans. Roadway coverages were
estimated based on length and type (e.g., collector, arterial). Availability of utilities was stated as
would areas of septic systems.

The water-related uses were quantified through the use of aerial photography. The
presence and location of the mooring fields and bulkhead frontage was initially determined by
the photography and later ground truthed in the field. Additionally, the dredging records of each
creek were evaluated. Detailed results of land use and water basins of each of the creeks appears
in Appendix D.

E. Wildlife

Observations of wildlife species were made during each of the visits to a site.
Specifically, the presence and relative abundance (if applicable) of finfish, shellfish, avian fauna,
mammalian species, and herpetile fauna was recorded. These observations were made in
conjunction with some other aspect of the study. The U.S. Fish & Wildlife Service and
NYSDEC Natural Heritage Program were contacted to determine the presence of rare,
endangered, threatened, or species or special concern in the study area. The results are provided
in the narrative discussion of this report for each of the ten study areas.

F. Grain Size and Macrobenthic Invertebrates



Twenty grab stations were located within the ten tidal creeks surveyed (one at the head
waters and at the mouth of each creek). Station locations are illustrated in the “Sampling
Locations” maps within each study area narrative. Samples were collected with a 0.025 meter-
square Petite bottom grab. |

A single Ponar grab sample will be collected for grain size analysis. A total of 20
samples were collected, one at each location for laboratory analysis. For the grain size analysis,
the entire contents of the Ponar grab were transferred into a container which was sent to
Chemtech for analysis. Only full grab samples were utilized. For the macrobenthic analysis,
three replicates were collected at each station. Two of the three replicates were randomly chosen
for analysis with the remaining samples archived. Individual samples (entire contents of the
Ponar grab) were washed on a 0.5 millimeter mesh sieve (to remove fine particles), and then
transferred to a jar, labeled, and preserved with a buffered 10 percent formalin solution. Only
full grab samples were utilized. Rose bengal stain was added to the formalin to aid in later
sorting of the organisms.

In the laboratory, all macroinvertebrates were removed from the samples and identified to
species level, whenever possible. The oligochaetes, chironomids, nemerteans, anthozoa, and
hydrozoans were left as high taxonomic groupings because of the difficulty associated with their
:dentification or the small size and scarcity of specimens. Detailed results of macrobenthic
invertebrate densities and grain size analysis appears in Appendix E.

IV. REPORT OF FINDINGS
1. Water Quality

The water quality analysis of these ten tidal creeks was done using a limited data set. The
parameters mentioned above were all tested in three sampling periods ( June of 1998 by SCDHS,
July 1998 by EEA, and September 1998 by EEA). Water quality data provided by SCDHS
which could be applied to this study was also utilized in this analysis. Also, physical chemistry
data which was collected by EEA upon each site visit (which consisted of dissolved oxygen,
conductivity, water temperature, pH, and salinity) was also analyzed. However, general water
quality trends were not within the scope of this project and could not be identified with the
limited data set. It is anticipated that the water quality model being developed by TetraTech will
address these general trends. The overall impact of water quality on the benthic communities
was given greater consideration in this study, rather than the causes of water quality degradation.
The water quality analysis is presented in Appendix A.



Sampling Rationale

To completely understand the relationship between nutrient inputs, primary productivity,
and the biotic communities associated with each of the creeks investigated, the analysis of
several parameters at each trophic level was required. . An analytical review of the chemical
constituents found within each creek included total organic carbons (TOCs), coliform bacteria,
nitrogen, and phosphorus. In addition to the laboratory analysis, each creek was evaluated for
temperature, salinity, conductivity, dissolved oxygen, pH, and transparency (Secchi) each time a
field crew visited the site. All of the analytical parameters evaluated were sampled within the
same tidal phase (e.g. low slack) each time sampling occurs, to negate differences in chemistry
and biological activity due to tidal stage variations. This provided valuable data for
understanding the chemistry and the structure of the biological communities found within each
creek system. The biological communities most influenced by these parameters would be the
phytoplankton, zooplankton, and macrobenthic invertebrate populations. These, in turn, would
influence the finfish (ichthyoplankton -- eggs and larvae through adult), and shellfish (bay
scallops, hard clam, and blue crabs) populations found throughout the bay, which are
economically important to both the commercial and recreational fishermen that utilize the bay.
The following detailed descriptions will provide the rationale for the sampling analysis that was
conducted by EEA for this study:

Total Organic Carbon

Carbon enters the ecosystem in many different forms, in particular as part of living tissue.
Large amounts of total organic carbon (TOC) can be derived from the accumulation of plant
material both from vascular plants and minute planktonic plant species, known as phytoplankton,
which show up as Chlorophyll-a in water samples. Nutrient rich systems increase the potential
for plankton blooms which help increase the carbon loading of the sediment. Also, the presence
of high TOC levels may indicate the presence of petroleum hydrocarbons or that contaminated
runoff is entering the system. The amount of organic material will strongly influence the benthic
invertebrate communities that are established within each creek system, as well as the plant
species. A total of 30 samples for TOC analysis were collected. Collections occurred in July and
September of 1998 by EEA and throughout the summer of 1998 by SCDHS.

Total organic carbon levels increased from June to September for all tidal creeks.
Slightly higher levels of TOC relative to the other sampling locations were observed for the
headwaters of Northwest Creek and West Creek.

Nitrogen
Nitrogen is a building block of protein and a part of enzymes. It is needed in an abundant
supply for reproduction, growth, and respiration. Plants can only utilize nitrogen in a fixed form,

such as nitrites and nitrates, with the exception of nitrogen-fixing bacteria and blue-green algae.
Nitrates leached from the soil and transported by drainage water are an important source of
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nitrogen for aquatic communities. During the summer months, the nitrogen supply to an aquatic
resource area may be utilized completely by phytoplankton, in addition to many green
filamentous algae. Nitrates may disappear from the surface water. Asa result, phytoplankton
growth, or a “bloom” is typically reduced in late summer. A reduction in phytoplankton
concentrations in the spring and summer months may also be caused by increased grazing by
phytoplankton. Nitrates build up again in the winter. Nitrogenous wastes draining from sewage
disposal plants and other sources often overload the aquatic ecosystem with nitrogen. This can
result in massive plankton growth and other undesirable changes in the community structure.
Samples were collected in the same frequency as TOC.

Exceptionally high levels of nitrogen were observed in the water quality analysis for
Meetinghouse Creek headwaters, while the waters at the mouth of Meetinghouse Creek, and the
headwaters of both Ligonee Creek and Alewife Creek both indicate slightly higher nitrogen
levels relative to the other sampling stations.

Phosphorous

Phosphorous is involved in photosynthesis, as well as in energy transfer within the plant
and in animals. Animals require an adequate supply of calcium and phosphorous in the proper
ratio, preferably 2:1 in the presence of vitamin D. When the supply of phosphorus in plants is
low, growth is arrested, maturity delayed, and roots stunted. Samples were collected in the same
frequency as TOC.

Exceptionally high phosphorus levels were observed in the water quality analysis for the
headwaters of Meetinghouse Creek. The waters at the mouth of Meetinghouse Creek andAlewife
Creek, along with the waters at the mouth and head of Ligonee Creek indicate slightly higher
levels of phosphorus relative to the other sampling stations.

Coliform Bacteria

Coliform bacteria is an indication of waste product deposition within the Estuary. The
coliforms can originate from many sources including duck farms, waterfowl, or sewage treatment
plant effluent. The coliform bacteria is easily transported via storm water runoff into the Estuary.
Coliforms have a significant impact to the water quality and water-related resources. High levels
of coliform bacteria detection by NYSDEC can temporarily suspend the harvesting of existing
shellfish beds. High coliform detection levels have facilitated beach closings. Water samples
were collected three times from each of the selected tidal creeks to establish baseline conditions.

The mouth waters of West Neck Creek had the highest values of total coliforms. The
head waters of West Neck Creek, Northwest Creek, West Creek, Alewife Creek, and the mouth
waters of Alewife Creek also indicate high levels of Total Coliform. The headwaters of
Northwest Creek, Alewife Creek, Meetinghouse Creek, and Fresh Pond indicate high values of
fecal coliform.



General Physical Characteristics.

During each site survey, EEA collected a series of basic water quality measurements (e.g.,
temperature, salinity, conductivity, dissolved oxygen, pH, and transparency [Secchil). Readings
were taken with a Yellow Spring Instrument (YSI) salinity and S-C-T meter, and a Standard
Secchi disk. All readings were transcribed into a field notebook or standard data sheets. These
data sheets appear in Appendix F. A table of the physical chemistry readings conducted at each
site visit is included in the waterquality section of each creek.

Chlorophyll-a

A good measure of water quality and a reflection of the volume and source of nutrient
loading within a system can be calculated by the level of Chlorophyll-a that was present during
the sampling program of this study. High levels of Chlorophyll-a were good indicators that high
levels of nitrogen are present. The Chlorophyll-a samples were collected in conjunction with
other chemical sampling by utilizing a 6-liter Van Dorn bottle. Samples were drawn off into the
appropriate one-liter bottle and placed in a cooler. EEA was required by ChemTech to filter the
samples through a millipore filter with a vacuum pump. The filters containing samples were
frozen and shipped or delivered frozen to the analytical laboratory. Chlorophyll-a was analyzed
three times, along with the chemical analyzation.

Stations which indicate high levels of total chlorophyll-a include Ligonee Creek head
waters, Meetinghouse Creek head waters and mouth waters, and Bass Creek head waters.
Relatively low levels were evident at the mouth and headwaters of Fresh Pond and Northwest
Creek.

2. Bathymetric Survey

The results of the bathymetric survey provide the physical structure of the ten creeks.
Depth of the creeks can be correlated with light extinction, varying subaquatic vegetation (SAV)
communities, and therefore benthic communities. Dredging of these tidal creeks can also greatly
impact the benthic community structure, as the immotile organisms will be displaced along with
the dredge material. The Suffolk County Department of Works files have indicated the recent
dredging history of the ten creeks. Though this is valuable data, dredging may also be done by
private homeowners or businesses, which is not typically recorded data.

Tidal Creek Last Dredged
Fresh Pond Yearly
Northwest Creek 1961/1965/1971
Ligonee Creek Never
Alewife Creek Never
Meetinghouse Creek Spring, 1998
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West Creek 1982/1994/1996
Goose Creek 1995

Bass Creek Never
\West Neck Creek Fall, 1998
Little Bay Tributary Never

3. Hydrodynamic Survey

The hydrodynamic survey provided data which was utilized in the analysis of the general
relative health and attributes of each creek. Though general hydrodynamic trends could not be
observed over a 24-hour period, minimum and maximum velocities, vectors, turbidities and
temperatures were calculated and analyzed. These results appear in the results of each creek.

4. Land Use

- The results of the land use survey for the ten tidal creeks demonstrated many attributes
which can be correlated to other findings within this study. There was a direct correlation
between watersheds with high development and in-water-uses with high nutrient loads and
stressed benthic communities in some creeks (Meetinghouse Creek and Ligonee Creek). There
was also a direct correlation with relatively low-land-use/development shorelines, encompassed
by salt marsh with nutrient loads which did not appear significantly elevated and relatively stable
benthic communities (Bass Creek, Northwest Creek, and West Creek). Finally, the historic
and/or present use of the watersheds for agricultural purposes was directly correlated with high
nutrient loading (particularly nitrogen compounds), and relatively stressed benthic communities
(West Neck Creek, Meetinghouse Creek and, to a lesser extent, Little Bay Creek). Stress, in this
report is defined as a habitat indicative of change. This change is usually caused by antropogenic
sources. Stressed communities are usually represented by rapid-reproductive, pioneer species, as
opposed to “un-stressed” communities, which would be dominated by more stable species.

S. Wildlife

Incidental occurrences of wildlife were recorded each time a site was visited. In general,
all creeks were found to support species which are common to this region. Any sightings of
endangered, threatened or species of special concern which were observed were documented.
These observations appear in the results of each creek and full tables appear in the field data
sheets (Appendix F).
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6. Grain Size and Macrobenthic Invertebrates

Much can be learned from observing macrobenthic invertebrate communities. Benthic
communities must conform to the overall water and sediment quality. This was determined by
the diversity and abundance of each species. In general, if a benthic community is represented by
low diversity with high abundance, the system is likely to be degraded to some extent (Cerrato,
1983). If the community contains high diversity, with fewer individuals per species, this would
be indicative of a healthy system. Benthic samples for all 10 creeks were taken in July and
December of 1998. '

In the laboratory, all macroinvertebrates were removed from the samples and identified to
species level, whenever possible. The oligochaetes, chironomides, nemerteans, anthozoa, and
hydrozoans were distinguished in high taxonomic groupings because of the difficulty associated
with their identification or the small size and scarcity of specimens. All replicate samples were
analyzed from each station for each of the three sampling periods. The benthic analysis was the
major scope of this project and is discussed for each creek and the general conclusions of the
benthic analysis is discussed in the conclusions of this report.

V. RANKING SYSTEM OF TEN TIDAL CREEKS

EEA developed a system where the ten creeks were evaluated, using several parameters,
to develop a ranking system among the creeks. The three main parameters that were utilized for
this ranking system were: water quality, macrobenthic invertebrate densities, and land use.
Though these three were the main parameters, consideration was given to such aspects as
wildlife, hydrography, bathymetry and any other field observations throughout this study. These
parameters were given a value of one through five, which represented a sliding gradient, with a
value of one indicating an oligotrophic system, and a value of five indicating a relatively
eutrophic system. After each of the three parameters were quantified, these values were added
together to assign an overall numerical value to each creek.

Water Quality Quantification System
The creeks were evaluated with respect to water quality by analyzing the water quality

data and physical chemistry data that was obtained throughout this study. The values were
analyzed relatively to each other, instead of to standard levels. :
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Nutrient Physical Other Rank
Loading Chemistry | Parameters | (1-5)

(Total Nitrogen, (Salinity, Dissolved |(Fecal coliforms, TOC,
Phosphorus, etc.) Oxygen, etc.)
Temperature, pH)

Fresh Pond Creek Average Average Average 2
Northwest Creek Average - Low Average Poor 2
Ligonee Creek High Poor Poor 4
Alewife Creek Low Average Average - Poor 2
Meetinghouse Creek Very High Poor Poor 5
\West Creek High Average Average 3
Goose Creek Average Average Average 3
Bass Creek Average Average Average 2
West Neck Creek High Average Average - Poor 3
Little Bay Creek Average Average Average 2

The ranking system represents a siiding gradient with a value of 1 indicating an
oligotrophic system, and a value of 5 indicating a eutrophic system. Note: This
ranking system was compiled using very limited monitoring data in some instances.

Macrobenthic Invertebrate Quantification System

The creeks were evaluated for the overall abundance of benthic invertebrates and also the
overall diversity that was observed. The presence or lack of pioneer species was also considered.
Capitella capitata, Ampelisca abdita, oligochaetes, and Streblospio benedicti among others, are
considered pioneer species, which are indicators of a disturbed system, or a system which is
stressed to some degree. An abundance of the above-mentioned pioneer species would indicate a
relatively stressed system, while a high abundance and diversity, but low occurrence of pioneer
species would indicate a relatively unstressed system.

Overall Overall Presence or | Rank
Abundance Diversity Lack of (1-5)
Pioneer
Species
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Fresh Pond Creek Low High Average 3
Northwest Creek Average - High High Low 1
Ligonee Creek Average Average High - Very High 4
Alewife Creek Low - Average | Low - Average | Low - Average 3
Meetinghouse Creek Very High Low Very High 5
West Creek Average Low Low 2
Goose Creek Low - Average High High 4
Bass Creek High High High 2
West Neck Creek Very High Low Very High 5
Little Bay Creek Low Average High 4

The ranking system represents a sliding gradient with a value of 1 indicating an

oligotrophic system, and a value of 5 indicating a eutrophic system

Land Use Quantification Sytem

The creeks were evaluated for development density for the land use quantification. Such
attributes as numbers of houses, boats, docks, residential houses, and commercial buildings were
considered.

Development Edge Quality Rank
Density (Agricultural stresses, | (1 -5)

shoreline hardening,
natural vegetation)

Fresh Pond Creek
Northwest Creek
Ligonee Creek
Alewife Creek
Meetinghouse Creek
West Creek

Goose Creek

Bass Creek

West Neck Creek
Little Bay Creek

aln|lalnlololslsid]—
slwlalw|bs|lo|w]|wlw]—
wlbhl|lalnlbjo|Bl|~jO]—=
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Development Edge Quality Rank
Density (Agricultural stresses, | (1-5)
shoreline hardening,
natural vegetation)
The ranking system represents a sliding gradient with| This ranking system represents a
a value of 1 indicating a relatively undeveloped sliding gradient with a value of 1
watershed, and a value of 5 indicating a relatively indicating a relatively naturally
developed watershed. vegetated watershed (and a
substantial vegetative buffer), and a
value of 5 indicating a watershed
relatively stressed from agriculture
or shoreline hardening (with little or
no natural vegetative buffer), efc.
Overall Ranking System
Tidal Creek Water |Macrobenthic| Land | Overall
Quality | Invertebrate Use Rank
Rank Rank Rank
Fresh Pond 1 3 1 5
Northwest Creek 3 1 2 6
Ligonee Creek 4 4 4 12
Alewife Creek 3 3 4 10
Meetinghouse Creek 5 5 5 15
West Creek 2 2 4 7
Goose Creek 3 4 4 11
Bass Creek 1 2 1 4
West Neck Creek 3 5 4 12
Little Bay Tributary 2 4 3 7
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The overall rank of the ten creeks is a sum of the 3 parameters used in this
evaluation (water quality, macrobenthic invertebrates and land use). The
overall rank represents a sliding gradient, with a rank of 1-5 indicating a
relatively "good" creek, a rank of 6-10 representing a relatively "fair" creek, and
a rank of 11-15 representing a relatively "poor” creek.

VI. RESULTS OF TEN TIDAL CREEKS

A. Fresh Pond

Fresh Pond is located along the southwest corner of Napeague Bay within the Town of
East Hampton. Fresh Pond is a relatively small (approximately 18 acres) impoundment attached
to Napeague Bay by a long (approximately 300 foot east/west), narrow (20 to 25 foot
north/south) stream channel. Both areas are extremely shallow, with an average depth of 0.5 to
1.5 feet. The inlet to Fresh Pond is open and has been dredged yearly by the town to facilitate
tidal flushing. The entire area of Fresh Pond is uncertified year-round. The stream channel
consists primarily of medium coarse sand, while the pond is dominated by fine grain silts. No
sub-aquatic vegetation was present in the stream channel. The pond was completely dominated
by widgeongrass (Ruppia maritima). Salinities within the fresh pond system averaged 24.8 parts
per thousand (ppt) with a range of 21.9 to 27.6 ppt. In general, the pond was surrounded by a
mixed deciduous evergreen forest with a mixture of oaks and pitch pines (Pinus rigida). The
shoreline was fringed with emergent vegetation, mostly saltmarsh cordgrass (Spartina
alterniflora), salt meadow cordgrass (Spartina patens), common reed (Phragmites australis) and
groundsel tree (Baccharis halimifolia).

Fresh pond was surveyed from September 30, 1997 to November 14, 1997 for the
hydrodynamic survey; on December 4, 1997 and July 14, 1998 for macrobenthic invertebrates;
June 9, July 30® and September 21, 1998 for water quality analysis; April 25, 1998 for
bathymetry; and in July of 1998 for physical chemistry (P-chem) analysis. The following
sections report the results of each discipline.

1. Water Quality

Fresh Pond has a restricted outlet, which closes naturally during significant storm events.
This outlet is re-opened via an excavator. The NYSDEC has classified Fresh Pond as uncertified
for shellfishing year-round. The discharge from Fresh Pond is an actual, direct pollution source
to Napeague Bay. The water quality analysis of Fresh Pond for this study show relatively low
Jevels of ammonia, nitrogen, total chlorophyll-a, and phosphorus. The water quality analysis of

Fresh Pond did indicate relatively high levels of total and fecal coliforms in the sampling
conducted in June of 1998.
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The physical chemistry data analysis of Fresh Pond indicate relatively high salinity levels A
(over 30 ppm), which was expected given the tidal flushing of this creek. The physical chemistry

field data analysis is presented below:

Date Location Depth Surface Bottom Surface { Bottom
(inches) Dissolved | Dissolved | Salinity | Salinity
Oxygen |Oxygen (mg/l)| (ppm) | (ppm)
(mg/)
9/10/97 Mouth 18.00 30.00
7/14/98 Head _2.00 6.60 6.60 37.20 | 37.20 |
Date Location Surface Bottom Surface Bottom pH
Temperature | Temperature | Conductivity | Conductivity
(©) (C) (ms) (ms)
9/10/97 Mouth 21.80 43.47 8.00
7/14/98 Head 23.10 23.10 37.20 37.20 7.80
2. Bathymetric Survey

Fresh Pond is a uniformly shallow body of water connected to Napeague Bay by a
narrow stream channel. The average water depth is 0.3 to 1.8 feet at mean low water.

3. Hydrodynamic Survey

Based on the results of the hydrodynamic survey conducted by EEA and numerous tidal
studies conducted by the East Hampton Town Natural Resources Department, the tidal cycle is
relatively normal with two ebb tides and two flood tides a day. The only anomaly is a slight
interruption in the ebb tide as the flood tide begins to come in and backs it up (EHTNRD 1998).

The current meter was deployed at the northeast corner of the pond. The current pattern
within the pond appears to be variable and more influenced by the wind direction than the tidal
cycle. Velocity with the pond are fairly weak with a maximum of 21.8 cm/sec observed on
September 31, 1997. The average direction was 155 degrees, south south-east, the average
velocity was 3.11 cm/sec. The current dropped to near zero on the slack water, as expected.
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4, Land Use

Fresh Pond is in the Town of East Hampton, approximately 1.25 miles north of Montauk
Highway. Fresh Pond Road runs along the southern portion of the pond. There are several
houses across the road from the woods bordering this secluded and nearly pristine pond. At the
end of Fresh Pond Road, approximately 20 yards from the shoreline, there is a rest facility, with a
one-acre hard surface parking lot, a phone, and two restrooms. There are low density, single-
family residential communities to the south, west and north.

Fresh Pond has a surface area of approximately 20 acres, and a length, from tidal creek
mouth to the pond’s westernmost point, of % mile. It is almost completely surrounded by
vegetation, including common reed, deciduous and evergreen trees, and shrubs. In certain areas
along the creek’s edge near the mouth, the reeds are fifteen feet deep.

This tidal creek flows east into Napeague Bay. An estimated 150 yards east of the creek’s
mouth, approximately fifteen houses line the bay, some with docks. Approximately .75 mile
north of the creek’s mouth, there are a few houses and docks among the open space, dunes, and
bluffs that border Napeague Bay. Napeague State Park is located approximately six miles
southeast of Fresh Pond. Approximately 1 mile southwest of the pond is the South Fork Country
Club.

The area surrounding Fresh Pond is best described as a forested residential area. A small
town park, with restroom facilities and what appeared to be a septic system, can be found along
the south side of the mouth. The park appears to receive limited usage by small family groups.
The interior of the system is surrounded by forest with no road ends or other potential stormwater
runoff sources available. Therefore, it would appear that there is little contributed to Fresh Pond
from land use activities.

5. Wildlife

Various species of finfish, in particular bait species such as Atlantic silverside (Menida
menida), sand lance (dmmodytes americana), killifishes (Fundulus heteroclitus, F. majalis, F.
Diaphanus and Cyprinodon variegatus) and white mullet (Mugel curema) appeared to be
extremely abundant at times. Associated with the bait fish, in particular during September and
October, were large schools of juvenile “snapper” bluefish (Pomatomus saltatrix). Also evident
in the system were numbers of young-of-year (YOY) winter flounder (Pleuronectes americanus).

Large numbers of water-related avian species, such as the osprey (Pandion haliaetus),
belted kingfisher (Megaceryle alcyon), great blue heron (4drdea herodias), green heron (Butorides

striatus), great egret (Casmerodius albus), and snowy egret (Egrerta thula) were commonly seen.

Many passerine species were often heard calling from the adjacent shoreline or forest.
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Some of the more common species included, but not limited to, the bluejay (Cyanocitta cristata),
black capped chickadee (Parus atricapillus), gray catbird (Dumetella carolinensis), American

goldfinch (Garduelis tristis), common flicker (Colaptes auratus), and American crow (Corvus
brachyrhynchos).

6. Macrobenthic Invertebrates

The results of the macrobenthic sampling program revealed two distinctly different
communities. Those present at the head of the creek reflected a community most typically
associated with silty fine grain sediments, while those at the mouth were clearly different,
indicating a coarser grained sand.

In July, there was a total of 61 benthic organisms observed at the mouth of Fresh Pond.
Annelids comprised over 95% of these organisms. In December, there was a total of 34 benthic
organisms observed at the mouth of Fresh Pond. Nemertean worms comprised over 40% of this
grab sample.

In July, there was a total of 345 benthic organisms observed at the head of Fresh Pond.
Annelids comprised almost 80% of these organisms, and Mollusks comprised approximately
15%. In December, there was a total of 73 benthic organisms observed at the head of Fresh
Pond. Annelids comprised over 65% of these organisms.

The benthic community found at the head of the creek in December was dominated by
both Annelids (Streblospio benedicti) and a grouping of miscellaneous organisms, which have
been defined in this report as “Other” (Molgula manhattensis). Atthe head of the Fresh Pond in
July, Annelids were dominant with Hypaniola grayi, and to a lesser extent, oligochaeta.

The benthic community found at the mouth of Fresh Pond in December was dominated
by Nemertean worms, and in July, the mouth community was dominated by Annelids
(Streblospio benedicti).

-B. Northwest Creek

Northwest Creek is immediately adjacent to Northwest Harbor which drains into
Gardiners Bay. Northwest Creek is solely located within the Town of East Hampton. Northwest
Creek is a relatively long (approximately 1.3 miles) and narrow (an average 1,250 feet) estuary
occupying approximately 140 acres. The inlet connecting Northwest Creek to Northwest Harbor
is extremely narrow (less than 100 feet across). Northwest Creek is fed tidally by this inlet which
is maintained by the county, but has not been dredged since 1971.

The environment associated with the head of Northwest Creek was much shallower than
the mouth, with a mean depth of 8.0 feet compared to areas of less than 1 foot. There was no
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apparent SAV observed while sampling in Northwest Creek. The vast majority of the shoreline
is fringed by an expansive intertidal marsh dominated by saltmarsh cordgrass. Beyond the marsh
is an oak/pine forest. The remaining portion of the creek shoreline contains a small stretch of
beach (approximately 240 L.£.). Salinities within the creek system averaged 26.5 ppt, ranging
from 24.1 to 28.8 ppt with little variation between the mouth and head.

In general, the entire system is extremely shallow, with an average depth of 3.0 to 4.0
feet. The deepest areas are at the mouth and northeast corner where a mooring field is located.
The depths in the northeast corner of the creek exceed 10 feet in some areas. The vast majority
of the Northwest Creek substrate consisted of silty fine grain material with the exception of the
mouth and mooring area which is mostly medium sands.

Northwest Creek was surveyed from September 9, 1998 to September 16, 1998 for the
hydrodynamic survey, on December 4, 1997 and July 14, 1998 for marcrobenthic invertebrates,
June 9, July 30%, and September 21, 1998 for water quality, April 24, 1998 for bathymetry, and
in July of 1998 for physical chemistry analysis. The following sections report the results of each
discipline.

1. Water Quality

The shellfish resource of Northwest Creek is considered moderate to large, according to
NYSDEC. NYSDEC has classified Northwest Creek as uncertified for shellfishing. Northwest
Harbor has numerous freshwater feeds in addition to sizeable underflow and shore seep
contributions. Tests by the NYSDEC of the waters of Northwest Creek for coliforms after
storms suggest that it may develop water quality problems if steps are not taken to abate coliform
sources. The coliform sources are presumed to be from septics situated in the water table
approximate to creek waters. The water quality analysis of Northwest Creek for this study
indicate relatively low levels of phosphorus and nitrogen for the samples taken during this study.
The headwaters of Northwest Creek indicate relatively high levels of total and fecal coliforms.
The water quality of Northwest Creek indicated that it may be a stressed system. This is believed
to be a function of flushing coupled with meteorological conditions.

The physical chemistry field data analysis appears below:

Date Location Depth Surface Bottom Surface Bottom
(inches) Dissolved | Dissolved Salinity Salinity
Oxygen Oxygen (Ppm) (ppm)
(mg/) (mg/)
7/14/98 Head 36 7.4 7.8 22.9 247
7/14/98 Mouth 24 6.9 7 26.6 26.6
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Date Location Surface Bottom Surface Bottom pH
Temperature | Temperature | Conductivity | Conductivity
(©) () (ms) (ms)
7/14/98 Head 25.6 25.3 38 39.1 6.7
7/14/98 Mouth 24.7 24.8 41.3 41.3 7.8
2. Bathymetric Survey

Northwest Creek is uniformly shallow throughout with an average depth of 3.0 to 4.0
feet. The only exceptions are the narrow inlet and body mooring area where the water depth
averages 8.0 feet deep. The creek channel is maintained by dredging conducted by Suffolk
County Department of Public Works (SCDPW). However, SCDPW files indicate that this creek
has not been dredged for over ten years.

3. Hydrodynamic Survey

Based on the results of the hydrodynamic survey, as well as regular observations
conducted by EEA and numerous tidal studies conducted by the East Hampton Town Natural
Resources Department, the tidal cycle is relatively normal with two ebb tides and two flood tides
in a twenty-four hour period. The tidal height in Northwest Creek on average is 3.0 feet above
mean low water. This is reported by the computer program “Tides and Currents for Windows
1995" and confirmed by field sampling conducted by EHTNRD.

The current meter was deployed at the end of Northwest Landing Road. The current
pattern within the creek appears to be variable, possibly more influenced by the wind direction
than a predictable ebb and flood current pattern. The average direction of the current was
recorded as 130 degrees, east south-east. Velocities within the creek were fairly weak with a
maximum velocity of 9.9 cm/sec. The average velocity was 2.42 cm/sec. As expected, velocities
dropped out to near zero on the slack water. The hydrodynamic survey was studied from a first
quarter moon to a full moon.

4, Land Use

Northwest Creek is located in East Hampton, approximately 2.25 miles from the Village
of Sag Harbor. It is approximately 1.5 miles long, with an estimated surface area of 183 acres.
Northwest Harbor Park (County) surrounds the majority of Northwest Creek. The creek’s natural
surroundings consist of vegetation, including wetlands, deciduous and evergreen trees, and some
sandy beach. The mouth of the creek meets Northwest Harbor. Northwest Landing Road runs
east of the creek and ends approximately 1/8 mile from the creek mouth. A boat rental house and
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a bulkhead/parking lot with approximately 20 boat moorings border the creek at the end of
Northwest Landing Road. Single-family residential dwellings line this road. Northeast of the
creek is a New York State Environmental Conservation Area encompassing 1,100 sf. Sag
Harbor Golf Club is approximately 1,000 feet west of the creek.

Approximately 80 percent of the shoreline associated with Northwest Creek was intertidal
saltmarsh. Only a very small portion of the northeast shoreline was bulkheaded, approximately
840 linear feet in front of nine houses, with 11 shorefront lots. Also associated with the northeast
corner of the creek was a small mooring field which is maintained by Town Trustees. Northwest
Creek is completely surrounded by the Northwest Harbor Co. Park. Immediately adjacent to the
west of the park and the creek is the Barcelona Neck/Sag Harbor Golf Club.

3. Wildlife

Observation of fish, given the large size of the system, was somewhat difficult, although
the presence of schools of baitfish, in particular the Atlantic silverside and Atlantic menhaden
(Brevoortia tyrannus) and large schools of juvenile bluefish were present during September and
October.

As with Fresh Pond, shore birds or water dependent birds were abundant in the Northwest
Creek. This includes the belted kingfisher, great egret, and snowy egret, as well as passerines
such as the northern mockingbird (Mimus polyglottos), mourning dove (Zenaida macroura) and
house sparrow (Passer domesticus) as well as others based on the available habitat.

Larger megabenthic invertebrates such as fiddler crabs (Uca Sp.), green crabs (Carcinus
maenas) and ribbed mussels (Geukensia demissus) were present along the shoreline.

6. Macrobenthic Invertebrates

The results of the macrobenthic sampling program revealed two distinctly different
communities. Those present at the head of the creek reflected a community most typically
associated with silty fine grain sediment, while those at the mouth were clearly different
indicating a medium/coarse grained sand.

In July, there was a total of 53 benthic organisms observed at the mouth of Northwest
Creek. Nemertean worms comprised nearly 60% of these grabs, and Annelids comprised over
30% of these organisms. In December, there was a total of 126 benthic organisms observed at
the mouth of Northwest Creek. Annelids comprised over 40% of these organisms, and
Arthropods comprised approximately 30%.

In July, there was a total of 409 benthic organisms observed at the head of Northwest
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Creek. Annelids comprised over 65% of these organisms, and Arthropods comprised
approximately 25%. In December, there was a total of 382 benthic organisms observed at the
head of Northwest Creek. Annelids comprised over 50% of these organisms, Arthropods
comprised approximately 40%. The benthic community found at the head of the creek in July
was dominated by Annelids (with significant abundance of Neanthes succinea and Mediomastus
ambieseta). In December, the head of the creek was also dominated by Annelids (again with an
abundance of Neanthes succinea, and also Scolecolepides viridis and Hypaniola grayi). In the
mouth in July, the benthic community was dominated by Nemertean worms, and to a lesser
extent, the Annelids (abundances of Polygordius triestinus were observed). The mouth in
December was again dominated by Annelids, with abundances of Paraonis fulgens and
Haploscopoplos rubustus.

C. Ligonee Creek

Ligonee Creek is located in the southwest comner of the upper Sag Harbor Cove entirely
located within the Town of Southampton. Ligonee Creek is a long (2,800 feet) east to west and
narrow (average width approximately 200 feet) north to south body of water approximately 13
acres in size. The sediments associated with the bottom of the creek uniformly consists of a silty
fine grain material from the mouth to the head. No sub-aquatic vegetation was evident
throughout the study period. In general, salinities were somewhat higher at the mouth (average
26.7 ppt) and lower at the head (average 17.3 ppt). This can be attributed to a six inch layer of
freshwater (0.6 ppt) on the surface at the head of the creek during low tide. Bottom salinities
were more uniform. The shoreline of Ligonee Creek was mostly developed or channelized. A
narrow band of intertidal and high marsh can be found on the north and south shores, primarily at
the mouth, with saltmarsh cordgrass and the groundsel tree compromising the bulk of the
vegetation. Ligonee Creek was chosen for this study, in part, due to the substantial plume of
organic contaminants from the former Rowe Industries site which discharges into the creek.

Ligonee Creek was surveyed for the hydrodynamic study from August 25, 1998 to August
26, 1998, for macrobenthic invertebrates on December 4, 1997 and July 6, 1998, for water
quality analysis on June 9, July 30, and September 21, 1998, on July 28, 1998 for bathymetry,
and in July of 1998 for physical chemistry analysis. The following sections report the results of
each analysis.

1. Water Quality
There is the potential for freshwater input from a few small ponds located in Ligonee
Brook. The waters of Ligonee Creek have been closed to shellfishing by the NYSDEC. The

water quality analysis of Ligonee Creek indicate relatively high levels of ammonia, total
chlorophyll-a, phosphorus, and nitrogen.
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The physical chemistry of Ligonee Creek indicate relatively low levels of salinity. The

physical chemistry field data analysis appears below:

Date Location Depth Surface Bottom Surface Bottom
(inches) Dissolved | Dissolved Salinity Salinity
Oxygen Oxygen (ppm) (ppm)
(mg/l) (mg/l)
7/6/98 Head 32.4 5.1 3.3 17.8 19.7
7/6/98 Mouth 42 5.5 6.7 22 23.5
Date Location Surface Bottom Surface Bottom pH
Temperature | Temperature | Conductivity | Conductivity
(€ (C) (ms) (ms)
7/6/98 Head 21.6 24.9 28.4 34.5 6
7/6/98 Mouth 25.5 26 30.8 38.5 8.5
2. Bathymetric Survey

Ligonee Creek, unlike the previously discussed creeks, is deeper with a central channel.
There is no recent record of dredging occurring in the creek. The station located at the mouth of
the creek is considerably deeper than the head of the creek with a depth of 2.5 feet. The head of
the creek is a dead end cul de sac and extremely shallow, with a depth of 0 to 1.0 feet. No boat
traffic or piers exist in the upper 300 feet of the creek.

3. Hydrodynamic Study

The current meter was deployed at the end of East Cove Road. The results of the
hydrodynamic study indicate that a nearly normal ebb and current exist within Ligonee Creek,
although currents remain fairly weak, peaking at 5.5 cm/second and dropping out to near zero
during slack water periods. Based on the field observation in conjunction with the tides and
current program, it does appear the typical ebb and flood tide pattern exists within the creek. The
average mean high tide in the Ligonee Creek is 3.0 feet above mean low water. The average
direction of the current was 266 degrees west south-west. The average velocity was 3.1 cm/sec.
The hydrodynamic study ended on a new moon.
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4, Land Use

Ligonee Creek is located in Southampton, approximately % mile from the Village of Sag
Harbor. It is approximately 20-25 acres in surface area. An estimated 55 percent of this 3/4 mile
long creek is lined with single family residences, docks, and moorings. A majority of the
residences have maintained lawns. The rest of the creek is vegetated with reeds, wetlands, and
trees. The creek spills into Sag Harbor Cove to the north, and to the east through The Little
Narrows passageway to Morris Cove and Upper Sag Harbor Cove. These embayments also have
houses and docks along their borders.

There are several ponds south of Ligonee Creek. They are Round Pond, Long Pond, and
Crooked Pond. They are set back from the main roads that run parallel to them. The majority of
the land surrounding these ponds is vegetated with deciduous woods and shrubs.

Ligonee Creek has one of the more developed shorelines of the tidal creeks surveyed.
The entire shoreline is lined with 34 residential dwellings on the south shore, and four on Long
Point. Most of the houses have a small dock and pier complex with a small to medium sized
power boat. A very small percentage of the shoreline is bulkheaded.

5. Wildlife

The presence of finfish utilizing Ligonee Creek was not overly evident. The surface
activity of feeding fish appeared within the creek. Avian species, mostly evident within the
creek, were the mallard duck (4ras platyrhynchos), along with the great egret, belted kingfisher,
and passerine species (e.g., gray catbird and white-throated sparrow) which utilize the shoreline.

6. Macrobenthic Invertebrates

The results of the macrobenthic sampling program indicate that there is little difference
between the benthic community found at the head and mouth of the creek. This is, in part, due to
the similarity in grain size between the two stations. Grain size at the mouth was 93 percent
sand, and 80 percent sand at the head.

In July, there was a total of three benthic organisms observed at the mouth of Ligonee
Creek. These three organisms were all Annelids. In December, there was a total of 335 benthic
organisms observed at the mouth of Ligonee Creek. Annelids comprised over 40% of these
organisms, and Arthropods comprised approximately 30%.

In July, there was a total of 53 benthic organisms observed at the head of Ligonee Creek.
Annelids comprised over 75% of these organisms, and Arthropods comprised approximately
15%. In December, there was a total of 211 benthic organisms observed at the head of Ligonee
Creek. Annelids comprised over 90% of these organisms.
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At the head of the creek in July, Annelids (with a significant abundance of
Haploscopoplos rubustus) were the dominant organism. In December at the head, the Annelids
were again the dominant organism, with an abundance of Capitella capitata and Streblospio
benedicti (to a lesser extent). At the mouth of the creek, Annelids were the dominant organism
discovered in both December and July. In December, significant abundances of Capitella
capitata and Streblospio benedicti were again observed. Mollusks were represented by a
significant abundance of Hydrobia minuta.

The shallow water shellfish survey (April 1998) conducted by the Cornell Cooperative
Extension, had a sampling location in close proximity to EEA’s benthic station at the mouth of
the creek. The results of this survey indicated that a substantial population of hard clam
(Mercenaria mercenaria) was present, with numbers of 8.67 clams/9.29 m’ found at this
location.

D. Alewife Creek

Alewife Creek is located at the southern end of North Sea Harbor and is connected to Big
Fish Pond to the south and is totally located within the Town of Southampton. Alewife Creek is
one of the smallest tidal creeks surveyed, approximately six acres in size. The portion of the
creek that was studied for this project is long, approximately 2,600 feet (north to south) and
narrow (east to west), with an average width of approximately 100 feet. The shoreline of
Alewife Creek is heavily developed with both residential housing, private power boats and docks
and two large-scale public marinas. Small patches of intertidal and high marsh (mostly saltmarsh
cordgrass and groundsel tree) are present along the east and west shores. The sediments
associated with Alewife Creek are almost entirely comprised of fine grain silts with no sub-
aquatic vegetation present. Salinities varied greatly at Alewife Creek with an overall average of
20.7 ppt. Salinities at the mouth were the highest, averaging 26.5 ppt and lowest at the head,
averaging 14.9 ppt. A narrow six-inch layer of freshwater (0.4 ppt) could be found floating
above higher salinity levels at low tide.

Alewife Creek was surveyed from August 24, 1998 to August 25, 1998 for the
hydrodynamic survey, on December 4, 1997 and July 6, 1998 for macrobenthic invertebrates,
June 9, July 30 and September 21, 1998 for water quality analysis, April 24,1998 for bathymetry,
and in July of 1998 for physical chemistry analysis. The following sections report on the results
of each discipline.
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1. Water Quality

Water quality at Alewife Creek has been identified as a problem by the NYSDEC, and the
creek is closed to shellfishing on a year-round basis. Tidal flushing of the creek is poor, and the
creek itself can actually be considered a pollution source. NYSDEC tests have shown high
coliform counts, which may be due to freshwater input from Big Fresh Pond. The water quality
analysis of Alewife Creek for this study indicated relatively high levels of nitrogen, total and
fecal coliforms, and phosphorus.

The physical chemistry field data analysis appears below:

Date Location Depth Surface Bottom | Surface | Bottom
(inches) Dissolved |Dissolved | Salinity | Salinity
Oxygen | Oxygen | (ppm) | (ppm)
(mg/l) (mg/t)
7/14/98 Mouth 120 8.43 7 25.1 26
7/14/98 Head 24 7.97 8.5 18.3 24.2
Date Location Surface Bottom Surface Bottom pH
Temperature | Temperature | Conductivity | Conductivity
(©) (©) (ms) (ms)
7/14/98 Mouth 25.8 25.3 40.12 40.92 8.1
7/14/98 Head 25.2 25.3 34.6 37.84 6.9
2. Bathymetric Survey

Alewife Creek is deepest at the mouth with a central channel running most of the creek.
This channel appears to be maintained to permit the passage of vessels up and down the creek.
The Department of Public Works has never dredged this creek. This channel has an average
depth of approximately 5 feet. Only the upper 200 feet of the creek are not maintained, very
shallow and mostly silted in. The depth of this portion of the creek are approximately 1 to 3 feet
deep, with small depressions of up to 8 feet deep.

3. Hydrodynamic Survey
The current meter was deployed in Alewife Creek, across the street from the intersection
of North Sea Road and Conscience Point Road. Based upon the resuits of the hydrodynamic

survey, there appears to be a consistent ebb/flood pattern. This is in part based on the long
narrow dimensions of the creek. The currents have an average velocity of 2.67 cm/second, with a
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maximum of 4.27 cm/sec and travel in an east northeast (66 degrees) direction. The
hydrodynamic survey ended six days before a first quarter moon.

4. Land Use

Alewife Creek is located in Southampton, approximately 3.5 miles north of the Village of
Southampton. It is estimated to be 15 acres in surface area. Alewife Creek is a tributary of North
Sea Harbor, a bay on the north shore of the south fork of Long Island that has a connection to
Little Peconic Bay. North of the creek, on the northwest side of North Sea Harbor, is Conscience
Point National Wildlife Refuge. An estimated 65 percent of the creek’s narrow, %2 mile long
waterfront is developed, mostly with single-family residences, docks, bulkheads, and two
marinas.

Single-family residences dot the eastern shore of North Sea Harbor. Towd Point Road
runs along the northeast section of North Sea Harbor. A bridge on this road crosses over another
tributary called Davis Creek. Wetland vegetation covers 95 percent of this creek. There is a
bulkhead on the harbor side near the end of Towd Point Road. Conscience Point National
Wildlife Refuge borders 25 percent of the western side of North Sea Harbor.

Alewife Creek is one of the most highly utilized waterways surveyed during this study.
Located on the creek are two marinas with more than one hundred powerboats and assorted
recreational vessels. With the exception of a small portion of the head of Alewife Creek, the
entire shoreline is bordered by residential homes (24 on the eastern shore, 7 on the western
shore), bulkheaded or two large public marinas.

5. Wildlife

The headwaters of Alewife Creek were noted to contain large schools of bait fish, in
particular, Atlantic silversides, several killifish species, and juvenile bluefish during September
and October. Numbers of bluefish did not appear as high in Alewife Creck as other creeks.
Alewife Creek is noted for historically supporting a migratory run of Alewife herring (4losa
pseudoharengus), and anadromous species that would spawn in the waters of Big Fish Pond.
Spawning typically occurs when the water temperature reaches 55 to 60°F, sometime during
April or May of each year.

Avian fauna observed utilizing the waters of Alewife Creek included the kingfisher,
egrets, herons, and mallard ducks, in addition to the common tern (Sterna hirundo), herring gull

(Larus argentatus) and double-crested cormorant (Phalocrocorax auritus).

Although the amount of shoreline vegetation is extremely limited, species such as
saltmarsh cordgrass, common reed, and the groundsel tree are present along with black locust
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(Robinia pseudo-acacia), black cherry (Prunus serotina), and common three-square (Scirpus
pungens) present at the head of the creek.

6. Macrobenthic Invertebrates

The results of the marcrobenthic sampling program revealed two distinctly different
communities. Those present at the head of the creek reflected a community most typically
associated with silty fine grain materials. Conditions at the head of the creek also were
represented by extremely shallow water at low tide (0.5 feet) and widely fluctuating salinities
(0.4. ppt on the surface and 16.0 ppt on the bottom at low tide to 26.4 ppt on the surface and 27.6
ppt on the bottom at high tide).

In July, there was a total of 259 benthic organisms observed at the mouth of Alewife
Creek. Annelids comprised over 80% of these grabs. In December, there was a total of 229
benthic organisms observed at the mouth of Alewife Creek. Annelids comprised over 60% of
these organisms, and Arthropods comprised approximately 35%.

In July, no benthic organisms were observed at the head of Alewife Creek. In December,
there was a total of 89 benthic organisms observed at the head of Alewife Creek. Annelids
comprised over 60% of these organisms, and Mollusks comprised over 30%.

The benthic community found at the head of the creek was dominated by polychaete
worms. Also observed was the Mollusk, Nassarius obsoletus. Conditions at the mouth of the
creek were considerably more stable in terms of both depth and salinity. The sediments
contained a higher percentage of medium sands along with the silty fines. At the mouth of the
creek in July, the Annelids were the dominant organism (with a large amount of Streblospio
benedicti observed). To a lesser extent, Mollusks were observed (represented by Nassarius
obsoletus). In December, Streblospio benedicti were again abundant, as was Capitella capitata,
and the Arthropod Leprocheirus plumolosus.

E. Meetinghouse Creek

Meetinghouse Creek is the western-most creek surveyed, located in the northwest corner
of Flanders Bay within the Town of Riverhead. Meetinghouse Creek is a medium sized creek of
approximately 30+ acres, and is the most developed of all the tidal creeks surveyed. The Creek
is approximately 3,400 feet long north to south and 375 feet wide east to west on average. The
east side of the creek is the most heavily developed, while the west side still contains a
significant amount of intertidal and high marsh. The species composition is similar to the other
creeks surveyed with salt marsh cordgrass and groundsel tree.

Salinities varied from the head of the creek with an overall salinity of 21.1 ppt. Salinities
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at the head averaged 18.3 ppt and 23.8 ppt at the mouth. The headwaters of Meetinghouse
Creek, a formerly connected tidal wetlands, drain through an active Long Island duck farm. A
noticeable freshwater layer was observed floating on top of the saltier water. Water depths
throughout the creek are maintained at a uniform depth of 6 to 8 feet. Meetinghouse Creek has
been cited by SCDHS as contributing a significant nutrient load to the Peconic Estuary system,
and is under further investigation.

Meetinghouse Creek was surveyed from August 17, 1998 to August 18, 1998 for the
hydrodynamic study, on December 5, 1997 and July 6, 1998 for macrobenthic invertebrates, June
11, July 30, and September 21, 1998 for water quality analysis, April 21, 1998 for bathymetric
data and in July of 1998 for physical chemistry analysis. The following sections report the
results of each discipline.

1. Water Quality

The NYSDEC reports that total coliform counts reached 2501 mpn/100 ml on August
12, 1994. Fecal coliforms reached 460 mpn/100ml on the same day. The water quality analysis
of Meetinghouse Creek for this study indicate that these waters are the most nutrient rich of all
the mpn/100ml on August 12, eport. Relatively extremely high levels of nitrogen, ammonia,
phosphorus, and total chlorophyll-a were discovered. Total and fecal coliform levels were
relatively average or slightly higher than the other creeks sampled in this study.

The physical chemistry analysis indicated relatively high levels of dissolved oxygen, at
the surface waters and relatively low levels of dissolved oxygen at the bottom waters. The
physical chemistry field data analysis appears below:

Date Location Depth Surface Bottom jSurface | Bottom
(inches) Dissolved | Dissolved | Salinity | Salinity
Oxygen | Oxygen | (ppm) | (ppm)
(mgfl) (mg/l)
7/16/98 Head 24 12.5 3.5 15 21.6
7/16/98 Mouth 108 13.9 4.1 20.8 23.8
Date Location Surface Bottom Surface Bottom pH
Temperature | Temperature { Conductivity | Conductivity
©) (C) (ms) (ms)
7/16/98 Head 22.8 24 28.5 33.5 6.8
7/16/98 Mouth 25.9 24.9 33.5 36.9 8.6
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2. Bathymetric Survey

The depth of Meetinghouse Creek is maintained by regular dredging to provide access to
the creek for recreational and commercial vessels. The Department of Public Works last dredged
this creek in the Spring of 1998. The average depth for the main channel is 8.5 feet. The very
head of the creek in the vicinity of the macrobenthic station is only approximately two feet at
mean low water. This station is north of the marinas and boat traffic.

3. Hydrodynamic Survey

The current meter was deployed north of the end of Harbor Road (along Beach Ave.)
Based upon the results of EEA’s current meter deployment and hydrological studies conducted
by the Suffolk County Department of Health Services, it was apparent that Meetinghouse Creek
is receiving fresh water influx from a large drainage area. This was confirmed by low salinity
readings collected during various surveys. Given the larger size and narrow corridor associated
with Meetinghouse Creek, the likelihood of a wind driven system is unlikely. This is evident by
the data collected. It appears that, based on the data collected, regular tidal regime consists of
two floods and two ebbs over a twenty-four hour period. The average velocity was recorded as
4.34 cm/sec, with a maximum of 12.2 cm/sec. The average direction of the current was
determined to be 90.8 degrees, east southeast. The hydrodynamic survey ended three days before
a new moon.

4. Land Use

Meetinghouse Creek is located in Riverhead. It’s approximate 51- acre surface area
makes it one of the largest of the ten creeks. Approximately 1.25 miles long, Meetinghouse
Creek’s banks are lined with single-family residences and docks, a marina, and a restaurant.
Crescent Duck Farm (a.k.a. Corwin’s Duck Farm) is on Edgar Avenue northwest of the creek;
several commercial facilities, including two auto body shops, are within 1/8-1/4 mile of the
creek. Meetinghouse Creek Park is located near the headwaters of the creek. Voss Docking and
Storage facility is northeast of the head of the creek. The remainder of Edgar Avenue property
between Hubbard Avenue and Main Road consists of houses, approximately 1/2-1 acre each. An
elementary school is on the northwest corner of Main Avenue and Edgar Avenue. The LIRR train
tracks are perpendicular to the creek. A sheet metal workshop is on Hubbard Avenue across from
the tracks.

Meetinghouse Creek Road runs along the east side of the creek. Larry’s Lighthouse
Marina and Meetinghouse Creek Inn Restaurant are on the creek side of this road. This road is
lined with houses to the end, where the creek meets Flanders Bay. Indian Island County Park is
southwest of the creek mouth, so there is no development in that area. The creek is
approximately 30 percent vegetated with trees, reeds, and wetlands. Overlook Drive runs along
the west side of the creek. This is a narrow dirt road, which has no sign and is approximately 72
mile long. It is more secluded than the roads on the creek’s east side. There is swamp and

-31-



wooded land on the west side of this road for the northern half of its length, and houses line the
east side along the creek. The southern half has houses on both sides.

Aquebogue Cemetery and woodlands are on Main Road near the creek’s headwaters.
Crystal Pine Estates is a new community being developed north of the creek. Swamps and vacant
wooded land along Main Road engulf the head of the creek.

The shoreline of Meetinghouse Creek is highly developed by two large marinas and
numerous residential development with bulkheaded shore and private docks. In excess of 200
power boats were observed utilizing the waters of Meetinghouse Creek. The headwaters and
associated drainage basins of Meetinghouse Creek are heavily utilized by agriculture.

5. Wildlife

Although not readily visible, it must be assumed that large schools of bait fish are present
in Meetinghouse Creek. This is based on the large schools of juvenile bluefish observed feeding
in the creek during September and October. Also, based on anecdotal information, a harvestable
number of oyster toadfish (Opsanus tau) exist within the creek.

Large numbers of waterfowl were observed utilizing the creek during the various surveys.
These would include mallard, black duck, bufflehead (Bucephala albeola), mute swan (Cygnus
olor), as well as gulls and terns, such as the herring gull, greater black-backed (Larus marinus),
common tern and least tern (Sterna albifions), belted kingfisher and numerous barn swallows
(Hirundo rustica) and a small nesting colony of purple martins (Progne subis). Numerous hybrid
duck (e.g., mallard, white domestic), were present in the creek at all observation periods.

Passerine species appeared to be limited to those typically found in urban environments
(e.g., house sparrow and starlings).

6. Macrobenthic Invertebrates

The results of the macrobenthic sampling program revealed that both the benthic
communities, those at the head and mouth, were extremely similar. The sediment grain size
analysis indicated that both areas were similar, containing mostly a muddy fine sand substrate.

In July, there was a total of 470 benthic organisms observed at the mouth of
Meetinghouse Creek. Annelids comprised over 50% of these grabs, and Arthropods comprised
over 40%. In December, there was a total of 1679 benthic organisms observed at the mouth of
Meetinghouse Creek. Arthropods comprised almost 80% of these organisms, and Annelids
comprised approximately 20%.

In July, there was a total of 518 benthic organisms observed at the head of Meetinghouse
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Creek. Arthropods comprised almost 75% of these grabs, and Annelids comprised almost 25%.
In December, there was a total of 148 benthic organisms observed at the head of Meetinghouse

Creek. Annelids comprised almost 80% of these organisms, and Arthropods comprised over
20%.

At both locations, the most abundant organisms was the amphipod Ampelisca abdita.
This made the arthropods the dominant group. The polychaete worm were the next most
abundant group, with a large abundance of Mediomastus ambieseta observed.

F. West Creek

West Creek is located on the south side of the north fork and drains into the Great
Peconic Bay, and is solely located within the Town of Southold. West Creek is fairly small at
approximately 55 acres and resembles a pond rather than a creek. The inlet connecting West
Creek to Great Peconic Bay is long and narrow, approximately 1,200 feet by 150 feet.

The entire shoreline is buffered by an intertidal marsh system. Along the east side, the
marsh is mostly common reed which separates the creek and Grathwohl Road by approximately
50 feet. To the west, a saltmarsh cordgrass marsh separates the creek from the North Fork
Country Club. The headwaters of the creek flow through an intertidal marsh dominated by the
common reed. Salinities vary very little within the creek. The average salinity at the head station
was 26.1 ppt and 27.1 ppt at the mouth. No evidence of freshwater flow was observed within the
creek. West Creek is extremely shallow with an average depth of 1-1 .5 feet at MLW.

West Creek was surveyed from August 10 to August 11, 1998 for the hydrodynamic
study, and December 5, 1997 and July 15, 1998 for macrobenthic invertebrates, June 10, July 30,
and September 21, 1998 for water quality analysis, April 20, 1998 for bathymetry, and in July of
1998 for physical chemistry analysis. The following sections report the results of each discipline.

1. Water Quality

The waters of West Creek are open (certified) to shellfish harvesting. The NYSDEC
have reported high levels of coliforms in these waters (total coliform levels of 2501 mpn/100 ml
on October 22, 1996 and again on December 15, 1992, and fecal coliform levels of 120 on
October 22, 1996).The water quality analysis of West Creek for this study indicate relatively low
Jevels of nitrogen, phosphorus, and ammonia. Total and fecal coliform levels of West Creek
were relatively higher than the other creeks sampled in this study.

The physical chemistry field data table appears below.
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Date Location | Depth Surface | Bottom Surface Bottom
(inches) |Dissolved | Dissolved | Salinity Salinity
Oxygen | Oxygen | (ppm) (ppm)
(mg/l) (mg/l)

4/20/98 Flow 30 24.4 24.4
meter
5/15/98 Flow 48 249 25
meter
7/15/98 Mouth 72 7.6 7.5 25.9 25.9
Date Location Surface Bottom Surface Bottom pH
Temperature | Temperature {Conductivity | Conductivity
(©) (©) (ms) (ms)
4/20/98 Flow 12.4 12.4 38.42 38.41 8
meter
5/15/98 Flow 16.6 16.5 32.76 32.7 8.1
meter
7/15/98 Mouth 26.2 26.3 41.5 41.5 8.1

2. Bathymetric Survey

These results indicate that West Creek is a uniformly shallow body of water. The average
depth of the main creek is 1.0 to 1.5 feet at mean low tide. The channelized inlet leading to
Great Peconic Bay has an average depth of approximately 1 foot. The SCDPW has dredged this
creek in 1982, 1994, and 1996.

3. Hydrodynamic Survey

The current meter was deployed on the north side of the New Suffolk Avenue Overpass,
about 5-10 feet from the east bank. The results of the hydrodynamic survey conducted by EEA
show that a clear ebb/flood current pattern exists at the mouth of West Creek where the meter
was deployed. The average velocity of the current was 23.2 cm/sec, with a maximum velocity of
61.5 cm/sec. The average direction was 313 degrees, west northwest. Given the circular shape
of the main body of the creek, it is likely that current patterns might not be as clearly defined and
are probably wind drive. Currents would be expected to be weak. The hydrodynamic survey
concluded four days prior to a 3™ quarter moon.
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4, Land Use

West Creek is located in Southold. It has approximately 153 acres of surface area, and is
one mile long. Almost 85 percent of the creek’s borders are vegetated with wetlands, common
reed, and deciduous and evergreen trees. Other than the 2000 feet of golf course and less than 10
houses that are on the creek’s edges, the land bordering this creek is undeveloped. Four houses
are on a bulkhead with moorings at mouth of creek. North Fork Country Club is located on the
west side of the creek. Grathwohl Road runs along the east side of the creek. No houses line the
creek on this road, but houses are on the east side of Grathwohl. There are no paved boat
launches. New Suffolk Avenue is perpendicular to the creek and has a bridge, approximately
200-300 feet from the creek mouth, that crosses over the creek.

West Creek is buffered on all shores from direct contact, although this buffer is extremely
narrow, (less than 50 feet in some locations). Grathwohl Road to the east and New Suffolk
Avenue to the south border the creek. Residential houses can be found to the east, southwest,
and northwest, and a golf course (North Fork Country Club) to the west. Although a launch
ramp was available, it does not appear that boat traffic was significant in the creek. One of the
primary uses of the ramp would appear to be access to the waterfowl hunters whose blinds were
observed on the creek.

5. Wildlife

The majority of West Creek did not appear to support large numbers of finfish. This
could be contributed to the very shallow depths and extreme temperatures encountered within the
creek. Temperatures in excess of 31.6°C (89°F) were recorded on July 30, 1998. Numbers of
bait fish and juvenile bluefish were observed at the mouth of the creek by the New Suffolk
Avenue Bridge.

Large numbers of avian species were noted to utilize the surrounding intertidal marsh and
the open waters of the creek. This would include the American and snowy egret, great blue
heron, herring gull, greater blackback gull, least and common tern, mallard and black duck and
the red-winged blackbird (4gelaius phoeniceus). 1t is extremely likely that West Creek is
utilized by more water fowl, shorebird and passerine species than our observations indicated.

The edge of the creek was also utilized by the ribbed mussel and fiddler crab which

appeared to be numerous.
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6. Macrobenthic Invertebrates

The results of the macrobenthic sampling program revealed two distinctly different
benthic communities. The benthic community found at the mouth is one associated with a high
energy system. This is confirmed by the grain size analysis which reports a dominance of gravels
and coarse sand. The benthic community found at the head of the creek is that of a silty fine
grain environment, also supported by the grain size analysis which reports 83% silt.

In July, there was a total of 178 benthic organisms observed at the mouth of West Creek.
Mollusks comprised over 60% of these grabs, and Annelids comprised over 30%. In December,
there was a total of 296 benthic organisms observed at the mouth of West Creek. Annelids
comprised almost 50% of these organisms, and Mollusks comprised nearly 30%.

In July, there was a total of 136 benthic organisms observed at the head of West Creek.
Mollusks comprised almost 75% of these grabs, and Annelids comprised approximately 25%. In
December, there was a total of 67 benthic organisms observed at the head of West Creek.
Mollusks comprised almost 80% of these organisms, and Annelids comprised almost 20%.

The samples collected at the mouth in July were dominated with Mollusks (Nassarius
obsoletus was the most dominant), and in December Annelids were dominate (oligochaetes,
Nepthy incisa and Nucula proxima were each abundant).

The samples collected at the head in both December and July were dominated by the
Mollusks (Nassarius obsoletus was again the most dominant).

G. Goose Creek

Goose Creek is located along the south side of the North Fork and drains into Southold
Bay. Goose Creek is entirely located in the Town of Southold and is one of the largest creeks
surveyed, approximately 120 acres in size. Goose Creek is fairly long, approximately 4,350 feet
east to west and approximately 1,250 feet wide north to south on average. Like many of the
other creeks, it has a very narrow inlet connecting the creek to Southold Bay.

In general, Goose Creek is highly variable in depth, sediment type, SAV and shoreline
development. Goose Creek is fairly shallow with an average depth of 1 to 4 feet, but contains
deep holes, channels, sand bars, and small islands. The sediment ranges from very silty fine
grain at the head to coarse gravel at the mouth. Wigeon grass is present at the head, as well as an
intertidal marsh complex. Salinities show very little variation between the head and mouth,
averaging 27.8 ppt at the head and 28.1 ppt at the mouth. The Town of Southold has adopted
Goose Creek and enlisted voluntary assistance with water quality monitoring of this creek. This
was done as a pilot project within the Town.
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Goose Creek was surveyed from April 13, 1998 to April 20, 1998 for the hydrodynamic
study, on December 5, 1997, and July 15, 1998 for macrobenthic invertebrates, June 10, July 30%
and September 21, 1998 for water quality analysis, April 20, 1998 for bathymetry, and in July of
1998 for physical chemistry analysis. The following sections report the results of each discipline.

1. Water Quality

Preliminary screening of the water quality analysis of Goose Creek did not indicate
significantly elevated nutrient levels. The physical chemistry field data analysis appears in the
table below:

Date Location Depth Surface Bottom Surface Bottom
(inches) | Dissolved |Dissolved| Salinity Salinity
Oxygen | Oxygen (ppm) (ppm)
(mg/l) (mg/l)
4/13/98 Flow meter 10.04 9.82 26.4 26.5
4/20/98 36 257 25.7
7/15/98 Head 24 6.6 6.6 26.7 26.8
7/15/98 Mouth 72 6.9 6.9 271 27.2
Date Location Surface Bottom Surface Bottom pH
Temperature | Temperature | Conductivity | Conductivity
(©) (C) (ms) (ms)
4/13/98 Flow meter 10.1 10 29.55 29.64 8.2
4/20/98 11.3 11.4 40.3 40.33 8
7/15/98 Head 25.8 25.9 42.2 42.5 8
7/15/98 Mouth 24.1 23.9 41.4 41.3 8
2. Bathymetric Survey

The depths associated with Goose Creek are extremely variable, but average out as
shallow, with an average water depth of 1 to 4 feet at mean low water. The average tidal

fluctuation in Goose Creek is approximately 2.3 feet as determined from the Window ‘95 Tides
and Current Program. An extensive sand bar/shoal occupies the east/central portion of the creek,
along with two small islands. The deepest portion of the creek can be found at the mouth leading
into Southold Bay. Goose Creek was last dredged in 1995.

-37-



3. Hydrodynamic Survey

The current meter was deployed on the south side of the Bayview Rd. Overpass, about 5-
10 feet from the western bank. The results of the hydrodynamic survey conducted by EEA show
that a clear ebb/flood current pattern exists at the mouth of Goose Creek, where the meter was
deployed. The average velocity of the current was 14.1 cm/sec, with a maximum of 42.3 cm/sec,
the average direction was 76.4 degrees, east northeast. Given the circular shape of the main body
of the creek, it is likely that current patterns might not be as clearly defined, and are probably
wind driven. Currents would be expected to be weak. There was a 3" Quarter moon (on
April 19) during the hydrodynamic study.

4. Land Use

Goose Creek, located in Southold, is approximately 163 acres in surface area and 1.25
miles long. An estimated 65 percent of the creek’s waterfront is developed with houses, docks,
bulkheads and moorings; some powerboats are moored. The creek is approximately 35 percent
vegetated with wetlands and deciduous trees. Goose Bay Estates is on Cedar Road, a dead end
road with the creek at the end. There is a private beach for Goose Bay Estates residents only.
Southold Yacht Club is at the mouth of the creek. A bridge on the east side of the creek, on North
Bayview Road, runs over the creek close to its mouth. The creek opens into Southold Bay. North
of the creek on Pine Neck Road, the land is wooded with trees and shrubs. The remainder of this
road is lined with residences. Waterview Road, located on the south side of the creek, is lined
with houses; the ones on the creek have docks. Williams Drive and Glenn Road, on the
northwest side of the creek, are dead end at the creek. A cemetery is on Main Road northwest of
the creek.

The shoreline surrounding Goose Creek consists primarily of single unit residential
developments. Most have a small finger pier on pilings; a few have a hardened shoreline
consisting of bulkheading and docking facilities. Nearly all the homes have a small power boat.
A few jet skies were also present and some boats were moored in the bay. A small intertidal
marsh surrounds the head of the bay station.

5. Wildlife

The presence of large schools of bait fish, mostly Atlantic silversides and Atlantic
menhaden, were evident during most of the site surveys. As would be expected, given the
presence of bait fish, large schools of juvenile bluefish were also present during September and
October. Given the larger size and somewhat deeper water, it is safe to assume many different
finfish species (e.g., striped bass [Morone saxatilis], white perch [M. americana), summer
flounder [Paralichthys dentatus), winter flounder [Pleuronectes americanus], etc.) are likely to
utilize the creek.
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Avian species observed on or around the creek included the various species of egrets,
herons, ducks, and gulls mentioned at the other creeks. In addition, Canada goose (Branta
canadensis), greater yellowlegs (Tringa melanoleuca), osprey (Pandion haliaetus), common loon
(Gavia immer), and common grackle (Quiscalus quiscula) were also observed. Raccoons
(Procyon lotor) were also determined to utilize the creek.

6. Macrobenthic Invertebrates

The results of the macrobenthic sampling program revealed two distinctly different
benthic communities. The benthic community found at the mouth is one associated with a high
energy system. This is confirmed by the grain size analysis which reports a dominance of gravels
and coarse sand (96% sand). The benthic community found at the head of the creek is that of a
silty fine grain environment, also supported by the grain size analysis which reports 75% silt.

In July, there was a total of 202 benthic organisms observed at the mouth of Goose
Creek. Annelids comprised almost 90% of these grabs. In December, there was a total of 43
benthic organisms observed at the mouth of Goose Creek. Aschelminthes comprised over 65%
of these organisms, and Arthropods comprised over 15%.

In July, there was a total of 371 benthic organisms observed at the head of Goose Creek.
Arthropods comprised almost 40% of these grabs, and Mollusca comprised approximately 30%.
In December, there was a total of 32 benthic organisms observed at the head of Goose Creek.
Annelids and Aschelminthes each comprised approximately 50%.

At the head of Goose Creek in July, the benthic community was very diverse; Tellina
agilis and Ampelisca abdita were two dominant organisms. In December at the head of the
creek, there was a diverse Annelid community and also an abundance of Aschelminthes. Atthe
mouth of the creek in July, the Annelids, particularly Capitella capitata were the dominant
organism. The mouth in December was dominated by Aschelminthes.

H. Bass Creek

Bass Creek is located on the southeast peninsula of Shelter Island within the Mashomack
Preserve (The Nature Conservancy). The creek falls within the Town of Shelter Island. Bass
Creek is relatively small (approximately 14 acres) and is connected to Shelter Island Sound by a
narrow (approximately 25 feet) inlet which is approximately 200 feet long. Swiit currents are
encountered in the inlet. Bass Creek is relatively more pond-like and irregularly shaped, and is
one of the shallowest areas surveyed in this study, with an average depth of 0.2 to 1.0 feet at
MLW. The upper section of Bass Creek has a nearly complete coverage of widgeon grass on the
bottom, while the lower section and inlet are near void of SAV. Salinities were nearly identical
at the head and mouth. Average salinity at the mouth was 27.5 ppt and 27.6 ppt at the head.
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Bass Creek was surrounded by an intertidal marsh dominated by saltmarsh cordgrass and
high marsh which was represented by groundsel tree, marsh elder (Jva frufescens), glasswort
(Salicornia sp.) and salt grass (Distichlis spicata), blending into an uplands of northern bayberry
(Myrica pensylvanica) and switchgrass ((Panicum virgatum). The salt marsh is surrounded by a
deciduous forest dominated by black oak (Quercus velutina).

Bass Creek was surveyed from July 27, 1998 to July 28, 1998 for the hydrological survey,
on December 15, 1997 and July 12, 1998 for macrobenthic invertebrates, June 10, August 3, and
September 22, 1998 for water quality analysis, July 28, 1998 for bathymetry, and in July of 1998
for physical chemistry analysis. The following sections report the results of each discipline.

1. Water Quality

The NYSDEC found the water quality acceptable at Bass Creek. However, since Bass
Creek is known to harbor large numbers of birds, the water quality must be carefully monitored
to detect impacts the waterfowl may have on the water quality. Preliminary screening of the
water quality analysis of Bass Creek for this study did not indicate significantly elevated nutrient
levels. The headwaters of Bass Creek indicate high levels of total suspended solids (480 mg/l)
for one sample taken in July of 1998. This may be a laboratory anomaly, as the head waters at
Bass Creek appeared relatively clear, and other TSS levels were relatively average for this same
sampling station during other sampling periods.

Dissolved oxygen levels were observed to be lower relative to the other creeks studied.
The physical chemistry field data table appears below:

Date Location Depth Surface | Bottom Surface Bottom
(inches) | Dissolved | Dissolved Salinity Salinity
Oxygen Oxygen (ppm) (ppm)
(mgfl) (mg/l)
7/28/98 Flow meter 4.6 4.77 27.7 27.8
Date Location Surface Bottom Surface Bottom pH
Temperature | Temperature |Conductivity| Conductivity
©) () (ms) (ms)
7/28/98 Fiow meter 23.6 23.6 43.01 43.1 7.8
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2. Bathymetric Survey

In general, Bass Creek is an extremely shallow body of water with an average depth of
0.2 to 1.0 feet at mean low water. The two most notable exceptions are a deep hole centrally
located within the narrow corridor that connects the two main bodies of the creek and the channel
that has been cut through the inlet and enters the Shelter Island Sound. The water in these two
areas average approximately 2.2 feet and 1-foot deep at MLW, respectively.

The channel by the inlet has been obviously cut by the swift currents that pass through the
inlet. The other deep hole is unexplained.

3. Hydrodynamic Survey

The current meter was deployed at the mouth of the creek inlet, south of the wood bridge.
The results of the hydrodynamic survey conducted by EEA show that a clear ebb/flood current
pattern exists at the mouth of Bass Creek, where the meter was deployed. The average velocity
of Bass Creek was 22.2 cm/sec, with a maximum of 51.9 cm/sec. The average direction was
123.8 degrees, east south-east. Given the circular and somewhat irregular shape of the main
body of the creek, it is likely that current patterns might not be as clearly defined, and are
probably wind driven. Currents would be expected to be weak. The Department of Public
Works (DPW) has never dredged this creek. The hydrodynamic survey concluded three days
prior to a 1* quarter moon.

4. Land Use

Bass Creek is located on Shelter Island. This creek is approximately 3/5 mile long, with a
surface area estimated at 61 acres. Bass Creek is located in Mashomack Preserve, owned by the
Nature Conservancy; therefore, no development exists on the crecks borders. Prior to
preservation, the property was the estate of a private residence and was excluded from public
usage. With the exception of whatever may come in on the flood tide from Shelter Island Sound,
the waters of Bass Creek appear to be as pristine as possible.

5. Wildlife

Bass Creek, like all the other creeks surveyed, contained a population of bait fish, mostly
Atlantic silversides, which attract large schools of juvenile bluefish in September and October.
At Bass Creek, the presence of bait fish and feeding activity associated with the bluefish
appeared to be restricted to the inlet area, at least during our surveys. Large adult blue crabs
(Callinectes sapidus) were observed in the lower portion of the creek.

Avian species observed in and around Bass Creek were a mixture of passerine and
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aquatic species. Common species included the greater black-backed gull, herring gull, greater
yellowlegs, song sparrow (Melospiza melodia), rufus-sided towhee (Pipilo erythrophthalmus),
and barn swallow. Additional wildlife observed included the raccoon, white-tailed deer
(Odocoileus virginianus), and fowler’s toad (Bufo woodhousii fowleri).

6. Macrobenthic Invertebrates

The results of the macrobenthic sampling program revealed two distinctly different
benthic communities. The benthic community found at the mouth is one associated with a high
energy system. This is confirmed by the grain size analysis which reports a dominance of gravels
and coarse sand, while the benthic community found at the head of the creek is that of a silty fine
grain environment, also supported by the grain size analysis, which reports 77% silt.

In July, there was a total of 305 benthic organisms observed at the mouth of Bass Creek.
Annelids comprised almost 50% of these organisms, and Mollusks comprised approximately
40%. The dominant Mollusk at the mouth of Bass Creek in July was Hydrobia minuta, and the
dominant Annelids were Oligochaetes and Haploscopoplos rubustus. In December, there was a
total of 163 benthic organisms observed at the mouth of Bass Creek. Arthropods comprised over
50% of these organisms, and Aschelminthes comprised approximately 25%. The Arthropod
Caprellidae was the most dominant at the mouth in December.

In July, there was a total of 846 benthic organisms observed at the head of Bass Creek.
Annelids comprised almost 65% of these organisms, and Aschelminthes comprised
approximately 35%. The Annelid Capitella capitata wWas discovered in a large abundance (over
500 organisms) at the head of the creek in July, and almost 300 Aschelminthes were discovered
here also. In December, there was a total of 11 benthic organisms observed at the head of Bass
Creek. Arthropods comprised over 35% of these organisms, Aschelminthes and Annelids each
comprised approximately 25%.

1. West Neck Creek

West Neck Creek is located in the southwest quadrant of Shelter Island. West Neck Creek
is fairly large, approximately 100 acres in size. The creek is nearly 7,000 feet north to south and
has an average width of 625 feet east to west and is located completely within the Town of
Shelter Island. The creek is fed by West Neck Bay to the north and drains into West Neck
Harbor to the south. It is heavily utilized by recreational boaters. The sediments associated with
West Neck Creek consisted of muddy fine sands throughout the system. No sub-aquatic
vegetation was observed during the study period. Salinities averaged only slightly higher at the
mouth of the creek than at the head. The salinity at the mouth averaged 27.8 ppt and 26.9 ppt at
the head. Bottom salinities were only slightly higher than the surface.
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The shoreline of West Neck Creek consists predominantly of residential dwellings. In
many cases, development extends to the water’s edge. Most properties have small docks and
piers for boats; shores are bulkheaded or stabilized in some fashion to prevent erosion.

Narrow strips of intertidal marsh and high marsh can also be found between areas of
development. Steep sloping shores prevent the spread of these marshes. The undeveloped
upland portions of the shore are predominantly a mixed deciduous forest.

West Neck Creek was surveyed from to August 3, 1998 to August 4, 1998 for the
hydrodynamic survey, on December 15, 1997 and July 12, 1998 for macrobenthic invertebrates,
June 11, August 3, and September 22, 1998 for water quality analysis, April 22, 1998 for
bathymetry, and in July of 1998 for physical chemistry analysis. The following sections report
the results of each discipline.

1. Water Quality

The water quality of West Neck Creek is influenced by nutrient flow from the
groundwater. This nutrient flow is most likely due to the presence of a capped landfill and an
area that was once a poultry farm in close proximity to the creek. Though neither area is still
being utilized as a landfill or poultry farm, the nutrient flow in the groundwater could be a
concern for the next 20 to 30 years. The water quality data analysis indicate slightly higher
nutrient levels than the other creeks studied, and both the waters at the head and mouth of the
creek indicated extremely high levels of total coliform, relative to the other creeks studied. In
June through late July, a short, but relatively intensive brown tide (Aureococcus
anophagefferens) bloom occuredin West Neck Bay, which is fed by West Neck Creek. This
bloom peaked at approximately 600,000 cells/per milliliter. The rest of the tidal crecks studied
were relatively free from brown tide blooms during this study, according to New York Sea
Grant’s “Brown Tide Research Initiative”.

The physical chemistry field data table appears below:

Date Location Depth Secchi | Surface Bottom Surface Bottom
(inches) (feet) |Dissolved | Dissolved Salinity (ppm)| Salinity
Oxygen | Oxygen (ppm)
(ma/l) (mg/l)
8/3/98 Flow meter 30 7.82 6.81 27.9 27.8
8/4/98 Flow meter 30 6.15 7.43 27.7 27.8
8/10/98 Flow meter 30 5.63 5.47 28 27.9
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Date Location Surface Bottom Surface Bottom pH
Temperature | Temperature | Conductivity |Conductivity
(€) (C) (ms) (ms)
8/3/98 Flow meter 27.3 26.4 45.36 44.5 8.2
8/4/98 Flow meter 27.1 26.4 44,82 44.39 8
8/10/98 Flow meter 26 26 44.19 44.18 8
2. Bathymetric Survey

West Neck Creek is uniformly deep throughout with an average depth of approximately 8
feet at MLW. The depth of West Neck Creek is maintained through periodic dredging to permit
boat access. The DPW last dredged this creek in the fall of 1998.

3. Hydrodynamic Survey

The current meter was deployed at the end of Montclair Ave, at the mouth of West Neck
Creek.The results of the hydrodynamic survey conducted by EEA show that a clear ebb/flood
current pattern exists at the mouth of West Creek where the meter was deployed. The average
velocity of the current was 3.67 cm/sec, with a2 maximum of 7.4 cm/sec. The average direction
was 305.5 degrees, west north-west. Given the circular shape of the main body of the creek, it is
likely that current patterns might not be as clearly defined, an'd are probably wind driven.
Currents would expect to be weak. The hydrodynamic study concluded four days prior to a full
moon.

4. Land Use

West Neck Creek, approximately 183 acres in surface area, is located on Shelter Island.
This is one of the largest creeks, at an estimated 1 1/8 miles in length. The waterfront is dotted
with single-family residences with docks-some have powerboats. Undeveloped land, making-up
approximately 40 percent of the creek’s borders, consists of wetlands, open space, and
vegetation.

Island Boat Yard and Marina are east of the creek on Menantic Road. A paved boat
launch is at end of Simpson Road. The end of Montclair Road has three docks and 25-30 slips.
This is a low density residential area. The end of Daniel Road meets the creek, where there are
approximately 10 slips, a dock across the creek has a power boat, three more are anchored in the
water, along with one sailboat and one rowboat. Silver Beach Residential Community is on
Bayshore Drive. A boat launch is at the end of this road.

The primary use of the land surrounding West Neck Creek is residential housing,
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followed closely by recreational boating. Not all of the houses along the creek are connected to
the island sewer system. Many still have septic systems that have potential to leach into the
creek. The creek also received stormwater runoff from the many roads that abut the creek.

5. Wildlife

The greater average depth and size did not permit the observation of bait fish or predatory
species as in the smaller and shallower creeks. It can be safety assumed that the previously
mentioned species (i.e., Atlantic silversides, killifish, bluefish, Atlantic menhaden, and winter
flounder are likely to utilize the creek.” Additionally, fish species likely to be found in West Neck
Creek would include the striped bass, weakfish (Cynoscion regalis), scup (Stenotomus chrysops),
bay anchovies (4nchoa mitchilli), and several herring (4losa spp.) species.

Similarly, the avian species were represented by most of the water fowl and wading bird
species (i.e., duck, heron and egrets) previously discussed. It is extremely likely that other
waterfowl species, such as lesser and greater scup (4ythya affinis and A. marila), common
goldeneye (Bucephala clangula), red-breasted merganser (Mergus servator), and hooded
merganser (Lophodytes cucullatus) are likely to utilize the creek. It should also be noted that two
large birds of prey were seen on the creek, the osprey (Pandion haliaetus) and the red-tailed
hawk (Buteo jamaicensis).

6. Macrobenthic Invertebrates

The results of the macrobenthic sampling program revealed that both the benthic
communities, those at the head and mouth were extremely similar. The sediment grain size
analysis indicated that both areas were similar, containing mostly a muddy fine sand substrate.

In July, there was a total of 627 benthic organisms observed at the mouth of West Neck
Creek. Annelids comprised over 40% of these organisms, and Aschelminthes comprised over
30%. Of the Annelids, oligochaetas were the most abundant. In December, there was a total of
2382 benthic organisms observed at the mouth of West Neck Creek. Arthropods comprised over
75% of these organisms, and Annelids comprised approximately 25%. The Annelids were
dominated by Capitella capitata, while the Arthropods were dominated by a very large
abundance of Ampelisca abdita (over 1700 organisms). The Annelids were dominated by class
oligochaetes, with almost 250 organisms observed.

In July, there was a total of 1080 benthic organisms observed at the head of West Neck
Creek. Arthropods comprised almost 80% of these organisms, and Annelids comprised
approximately 15%. In December, there was a total of 1341 benthic organisms observed at the
head of West Neck Creek. Arthropods comprised over 65% of these organisms, Annelids
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comprised approximately 25%. In December at the head of the creek, the Arthropods were
represented by over 600 Ampelisca abdita. There was also a significant abundance of
Paraphoxus epistomus and Corophium sp.

J. Little Bay

Little Bay is located at the extreme eastern end of the North Fork at Orient Point, within
the Town of Southold, bordered to the south by Orient Beach State Park and open undeveloped
land to the north, and directly connected to Long Beach Bay which empties into Orient Harbor
and ultimately into Gardiners Bay. Little Bay is approximately 5,625 feet long (east to west) and
averages 625 feet wide (north to south) for a total of approximately 80 acres in size.

The shoreline of Little Bay is bordered by an expansive intertidal marsh to the north and a
barrier beach-size back dune community to the south. Some development exists along the small
man-made channels in the northeast corner.

The sediment associated with Little Bay varies greatly between the mouth and the head.
Grain size at the mouth is medium sand with gravel and pebbles mixed in, while the head
consists mostly of fine silty/grain material.

Salinities showed little difference between the mouth and the head. Average salinity at
the mouth was 28.5 ppt and 27.6 ppt at the head. No evidence of freshwater influx was evident.

Little Bay was surveyed from March 27, 1998 to April 2, 1998 for the hydrodynamic
study, on December 15, 1997 and July 12, 1998 for macrobenthic invertebrates, June 10, August
3, and September 22, 1998 for water quality analysis, April 21, 1998 for bathymetry, and in July
of 1998 for physical chemistry analysis. The following sections report the results of each
discipline.

1. Water Quality
Preliminary screening of the water quality of Little Bay creek did not indicate

significantly elevated nutrient levels, and average to low chlorophyll-a, TOC, and coliform
levels. The physical chemistry field data analysis table appears below:

Date Location Depth Surface | Bottom | Surface | Bottom

(inches) |Dissolved |Dissolved | Salinity | Salinity

Oxygen | Oxygen | (ppm) (ppm)
(mg/h) (ma/l)

4/3/98 Flow meter 22 10.4 10.1 26.2 26.5
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Date Location Depth Surface | Bottom | Surface | Bottom
(inches) |Dissolved |Dissolved | Salinity | Salinity
Oxygen | Oxygen (ppm) (ppm)
(mgfl) (mg/l)
- 4/13/98 | Flow meter 24 9.27 9.02 25.9 26
7/12/98 Head 30 6 4.2 26.7 27
7/12/98 Mouth 80 7.9 7.1 27.2 27.2
Date Location Surface Bottom Surface Bottom pH
Temperature {Temperature| Conductivity | Conductivity
(©) (C) (ms) (ms)
4/3/98 Flow meter 12.7 12.3 31.31 31.18 8
4/13/98 | Flow meter 9.7 9.6 40.8 40.8 8.1
7/12/98 Head 27.5 27.2 43.8 43.3 7.5
7/12/98 Mouth 28.4 26.2 45.1 43.8 7.9
2. Bathymetric Survey

The results of the bathymetric survey are presented on Figure 3-10. Little Bay is
uniformly deep throughout the system with an average depth of approximately 6 feet at MLW.
The DPW has never dredged this tributary.

3. Hydrodynamic Survey

The current meter was deployed at the mouth of Little Bay, at the eastern-most part of
Orient Beach.The results of the hydrodynamic survey conducted by EEA show that a clear
ebb/flood current pattern exists at the mouth of Little Bay Tributary where the meter was
deployed. The average velocity of the current was 19.77 cm/sec, with a maximum of 50.19
cm/sec. The average direction was 179 degrees, south south-east. The hydrodynamic survey
began on a new moon and concluded 1 day prior to a 1¥ quarter moon.

4. Land Use
Little Bay Tributary, located in Orient Point, is approximately 1.25 miles long and 184

acres in surface area. A restaurant, marina and the Orient Point ferry are the commercial
developments in the area. Almost 95 percent of the land bordering the creek is undeveloped.
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Wetlands and woody vegetation engulf the edges. Little Bay is nestled between open space, salt
marshes, and Orient Beach State Park. The park office, a playground, and rest facility with a hard
top parking lot, are the only developments in the Park. No developments are visible along creek.
A few farms are northwest of the creek. Orient By The Sea is a low density residential
community north of the creek on Route 25. A cemetery is located on Rt 25 approximately 1/8
mile from the park’s entrance. Cedar Birch Lane, an unpaved road approximately /2 mile long,
borders the bay with approximately 10 houses. Narrow River Road, an estimated 1.75 miles
from Little Bay, runs parallel to Hallocks Bay; this and Little Bay flow into Long Beach Bay.
Narrow River Road has a town ramp with 27 slips and a marina with approximately 50
berths/slips. A few small residential dwellings are located in the northeast quadrant of the creek
along with what appeared to be man-made channels. This was based upon the dredge materials
along the banks. These homes support a limited number of power boats along with small piers
and dock systems.

5. Wildlife

No direct evidence of bait fish or predatory fish was noted during the field surveys. This
can possibly be attributed to the time of day, stage of tide or larger size of the creek. Itis
anticipated that most of the species previously discussed (i.e., Atlantic silversides, killifish, sand
lance, bluefish, striped bass, weakfish, summer and winter flounder) along with many other
estuarine species, are likely to be found in the creek.

Avian species were abundant during each survey period. All of the previously discussed
waterfowl and wading bird species were present. Additionally, several pairs of osprey were
observed nesting on platforms along the creek. Several pair of piping plovers (Charadrius
melodus) were observed on the adjacent beach along Gardiners Bay. Additional passerine
species, in particular various wood warbler (family Parulidae) were observed in the autumn
olives (Elaeagnus umbellata) along the north shore. This occurred during the fall migration in
September.

During the September 22, 1998 water quality survey, numerous northern diamondback
terrapin (Malaclemys terrapin) were observed in Little Bay. A single red fox (Vulpes fulva) was
sighted on the beach during the spring 1998 hydrological survey.

6. Macrobenthic Invertebrates

The results of the macrobenthic sampling program revealed that both the benthic

communities, those at the head and mouth were extremely similar. The sediment grain size

analysis indicated that both areas were similar, containing mostly a muddy fine sand substrate.

In July, there was a total of 402 benthic organisms observed at the mouth of Little Bay
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tributary. Annelids comprised over 65% of these organisms, and Aschelminthes comprised over
20%. The Annelids were dominated by Syllis sp., Scolecolepides viridis, and Streblospio
benedicti in relatively equal abundances (approximately 45 organisms were collected from each
of these species). In December, there was a total of 210 benthic organisms observed at the mouth
of Little Bay tributary. Annelids comprised almost 90% of these organisms. These Annelids
were dominated by class Oligochaetes, with over 120 organisms collected.

In July, there was a total of 2 benthic organisms observed at the head of Little Bay
tributary. There was one Aschelminthe and one Annelid observed. In December, there was a
total of 24 benthic organisms observed at the head of Little Bay tributary. Arthropods comprised
almost 65% of these organisms, Annelids comprised approximately 25%.

VII. ANALYSIS AND RECOMMENDATIONS
A. Fresh Pond

The results of the various field programs clearly indicate that, as expected, Fresh Pond
functions as a typical coastal estuarine tidal pond. The pond itself is surrounded by a good buffer
of upland forest and fringed by a well developed intertidal and high marsh ecosystem.
Abundances and types of macrobenthic organisms, although somewhat lower in density than
originally anticipated, do not indicate a significant problem. The mouth of Fresh Pond is clearly
a high energy environment, swept on a regular basis by swift currents during the tidal exchange.
The soft fine grain sediment found at the head of the pond would be expected to support a sizable
benthic community. The fact that it does not, may not reflect any anthropogenic effect; benthos
may be controlled more by the dense growth of widgeon grass which may sufficiently shade the
bottom, limiting faunal development. A similar situation was also observed occurring in the
Bass Creek system found in the Mashomack Preserve on Shelter Island. Both creeks/ponds are
extremely similar in size and shape; both isolated from development; and both dense with
widgeon grass and low benthic diversity and abundances at the head. It is believed that the dense
growths of widgeon grass is not a result of nutrient loading and is a natural phenomenon that is
controlling the benthic community. Therefore, it is recommended by EEA that Fresh Pond
should not require additional survey work, unless the surrounding environment is altered
significantly.

B. Northwest Creek

The benthic communities associated with the head and mouth of Northwest Creek are
distinctly different. This is directly attributed to sediment types, silts at the head, and sand at the
mouth. The benthic community present at the head is extremely well developed, and comprised
of numerous species, some of which are large and considered to be long lived, e.g. sandworms
(Neanthes succinea). The sand worms are replaced by the Orbinnid worm (Haploscoloplos
rubustus) at the head of the creek. The species difference is more a function of grain size and
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possible salinity than anything else.

Northwest Creek does have potential to be impacted given the presence of residential
dwellings, high coliform levels reported by NYSDEC, bulkheading, moored vessels, and the
adjacent Barcelona Neck Golf course. The surrounding salt marsh and forest habitat may provide
an adequate buffer against runoff from all directions. The total lack of eelgrass in Northwest
Creek is still unexplained, given the historical evidence that the creek was nearly completely
covered by eelgrass at one time.

The change in the position of the inlet may have a strong bearing on the flushing and
circulation patterns in the creek. The bathymetric survey clearly shows a very shallow system. It
is unclear if this sedimentation is the result of shifted circulation patterns or natural, or if this
sedimentation has covered existing eelgrass beds preventing them from redeveloping.

In any event, the present benthic community is clearly well developed and strongly
suggests a system which is not impacted. Further surrounding land use changes, if any, may
require a re-evaluation of the benthos.

C. Ligonee Creek

Based on the study findings, Ligonee Creek is considered to be moderately disturbed (the
creek has been altered from its original shape). Numerous residential dwellings are present along
the creek’s banks. In many cases, the native vegetation has been cleared, and a small dock and
boat are in its place. Although some intertidal salt marsh does exit containing salt marsh
cordgrass, the dominant vegetation is the common reed. The banks of the creek have become
straight and the corners sharp, apparently the result of past dredging and widening. The head of
the creek is a dead-end. The area in which the head water tributary would have originated from
is a developed lot with a residential home. Additionally, Ligonee Creek is part of the Sag Harbor
watershed. This area has been identified by the Suffolk County Department of Health Services
as having above average nitrogen levels at their sampling station located nearby. A significant
potential contributor of this nitrogen load has been the Sag Harbor Sewage Treatment Plant

At both the head and mouth of the creek, the benthic community is dominated by the
polychaete worms Streblospio benedicti, Polydora ligni, Haploscoloplus rubustus, and the
amphipod Ampelisca abdita. The worms identified were dominant during both sampling events,
while the amphipod represented only 1.5 percent of the catch during December and escalated to
30 percent in the winter.

The polychaetes that dominated the Ligonee Creek samples are predominantly sedentary
species that thrive in nutrient-rich organic sediments. Additionally, they can be considered
pioneer species, exploiting under-utilized habitat and reproducing in great numbers. All of the
dominant species present are the same as those that dominate highly eutrophic systems, such as
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Jamaica Bay, New York, and the Hudson and East Rivers of New York Harbor. Ligonee Creek
appears to be a stagnating system with a poor flushing rate and acting as a nutrient sink.

The high densities of the species discussed indicate that the creek is receiving high
nutrient levels. A positive aspect of this is that organisms present have been documented as
providing a substantial food source for many finfish species, in particular the young-of-year
winter flounder.

D. Alewife Creek

As with the previously discussed Ligonee Cree, Alewife Creek represents a tidal system
with a well developed shoreline. At least 50 percent of the western shoreline is occupied by a
commercial marina providing slips for numerous power and sail boats. The remaining shoreline,
with the exception of the head which is extremely shallow and not navigable, is occupied by
residential homes, bulkhead and private docks. Some intertidal vegetation was present, but was
almost completely dominated by the common reed, clearly a sign of nutrient loading. Both the
head and mouth are predominantly sand, with a slight increase of silts at the head. The benthic
community structure is similar at both locations.

Polychaetes dominate the benthic community in both abundance and diversity. Species
present are similar to those in Ligonee Creek (Streblospio benedicti, Polydora ligne,
Haploscoloplus robustus, Capitella capitata, and Tharyx occutus). All of these are considered
sedentary polychaetes. The amphipod Ampelisca abdita is present, but in low numbers. The
amphipod Leptocheirus plumolosus is present in extremely high densities, approximately
20,803/m? or 83 percent of all the organisms collected. The change between Admpelisca and
Leptocheirus is most likely a function of grain size preference. Clearly, the presence of large
numbers of Leptocheirus indicate a species exploiting available habitat to its fullest. An
adequate food source and nutrient rich sediments must be present to support such high densities.

The benthic community structure of Alewife Creek is similar to Ligonee Creek. In both
cases, the species present are short-lived, highly prolific species, capable of colonizing available
habitat. All of the species present have been identified occurring in degraded habitat found in
New York Harbor. The dredging of the mouth of Alewife Creek, adjacent to the marina, most
likely disrupts the establishment of a well developed benthic community at that location, but
sufficient nutrient must also be present to support the encountered densities of organisms.

Alewife Creek is at least impacted directly and indirectly by the well developed shoreline
facilities and is receiving adequate nutrients to support the benthic community.
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E. Meetinghouse Creek

By all accounts, Meetinghouse Creek receives the highest loading of nitrogen of all the
tidal creeks surveyed, as reported by the Suffolk County Department of Health Services. This is
not unexpected, given the upstream location of the Corwin Duck Farm. The creek additionally
supports the largest commercial marina associated with the tidal creek survey. The remainder of
the creek on the eastern shore is mostly residential dwellings, bulkheaded, with dock and private
vessels. The western shoreline has some development, but is mostly intertidal marsh dominated

by saltmarsh cordgrass. No rooted SAV was observed. However, there was an abundance of the
macroalgae Ulva lactuca (sea lettuce)

The benthic community found in the creek is one that is anticipated to occur in a nutrient
rich, muddy-sand environment. The benthic community associated with Meetinghouse Creek is
dominated by the Amphipod Ampelisca abdita (73 and 57 percent of all organisms during the
winter and summer sampling season, respectively). The remainder of the dominant organisms
consisted of sedentary polychaetes (i.e., Streblospio benedicti, Mediomastus ambiseta, and
Polydora ligni). As previously discussed, these organisms are all typically associated with
nutrient rich, organic sediment, usually classified as impacted. This is not unexpected, given the
previous history of the creek and the known nutrient loadings of the creek.

The large numbers of Amphipods (up to 36,000/m? will provide an excellent food source
for juvenile finfish species, in particular, young-of-year winter flounder which have been known
to selectively feed on Ampelisca abdita. Therefore, the benthic sampling program only confirms
the water quality data identifying the creek as nutrient rich and correlates with the existing biota.

F. West Creek

West Creek had been chcsen for study based on the variety of potential impacted sources
located nearby (a large golf course, to the west and northwest, a farm and orchard to the north
[upgradient], and a road with residential development to the east). All have potential to increase
the nutrient load of the creek. With the exception of the stormwater runoff from the roadway, the
creek is buffered by saltmarsh on three sides. Most of the saltmarsh is typical intertidal marsh,
dominated by saltmarsh cordgrass. The wetland to the north was dominated by common reed.

A review of the existing water quality data from the Suffolk County Department of
Health services and the NYSDEC Shellfish Bureau did not indicate nutrient loading. The creek
is certified as open to shellfishing by NYSDEC. Although the benthic communities are
extremely different at the head and mouth, it would appear that this is purely a function of grain
size (the mouth is sandy and silty).

The benthic organisms present represent a stable, well developed community. The
organisms are best represented by the mud dog whelk (Nassarius obsoletus), the common slipper
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shell (Crepidula fornicata), and the dwarf tellina (Tellina agilis). All are mollusca species
typically not found in impacted environments. The remaining abundant organisms include the
worms: Nephtys incisa, Tharxy accitus, and Scolecolepides viridis. The dominant arthropod was
the amphipod Leptocherirus plumolosus. Based on this benthic community, there does not
appear to be any significant ecological stresses on the creek. It would also appear that the
wetland buffer is sufficiently large enough to remove the anticipated nutrients coming from the
golf course and farmland, and that the stormwater runoff is relatively free from nutrients.

G. Goose Creek

Goose Creek represents one of the largest creeks surveyed during the tidal creek program.
The dominant land use surrounding the creek was residential homes, many of which had finger
piers, docks and boats, and a few bulkheads. The creek was extremely shallow, almost non-
navigable at low tide, with the exception of a narrow channel along the south side. Some
intertidal marsh is present and contains patches dominated by saltmarsh cordgrass and patches
dominated by common reed. The result of EEA’s water quality analysis, Suffolk County Water
Survey, or NYSDEC indicated that the creek was overloaded by nutrients.

The benthic community present differs between the head and mouth, but this can be
explained by the grain size differences (96 percent sand at the mouth and 75 percent silts at the
head). The species composition at both locations more closely resembles a stressed system. The
samples collected at the head during July were dominated by Ampelisca abdita, 36 percent, and
the clam Tellina agilis, 23 percent, followed by the sedentary worms, Mediomastus ambiseta and
Polydora ligni. The mouth was similar, dominated by Oligochaete worm (43 percent) along with
the polychaete worms (Mediomastus ambiesta and Capitella capitata. The December samples
were dominated by nemotod worms and the spionid worm Streblospio benedicti. In both cases,
abundance was relatively low, with December significantly lower than July.

The benthic community appears to be in transition, between a well developed one,
indicative by the high number of Tellina agilis and one dominated by stress-related species (e.g.,
Mediomastus and Capitella). The low density numbers would appear to indicate that the nutrient
load is sufficiently low to limit the abundance of the organisms present. Continued monitoring
of this creek would be required to determine the direction that Goose Creek is heading.

H. Bass Creek

Bass Creek is the most isolated creek from human activities of all the tidal creeks
surveyed. The creek is located within the Mashomack Preserve on Shelter Island. The pond is
fringed with varying amounts of intertidal marsh with an adjacent mature oak forest. The upper
sections of Bass Creek support a dense growth of widgeon grass. There appears to be no
evidence of dredging, and the mouth appears to be scoured open by swift currents that pass
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through the narrow inlet.

Differences in the benthic community between the head and the mouth can be explained

in part by the sediment types. The head of creek consisted of 77 percent silt, while the mouth
was 92 percent sand.

The benthic community found at the head of Bass Creek was extremely limited in terms
of both density and diversity. The most abundant organisms during both sampling events was the
Nematod worm (33 percent in December and 35 percent in July). During July, Oligochaete
worms made up the remaining 62 percent. The balance of the density was distributed among a
relatively small group of organisms. Samples collected at the mouth were dominated by the
Caprellid amphipod (57 percent) in December, but more evenly distributed in July between the
gastropod Hydrobia minuta, the clam Gemma gemma, several polychaetes (i.e., Haploscoloplus
rubustus and Neanthos succinea), as well as Oligochaete worms.

The lack of benthic organisms at the head of Bass Creek is hard to explain as the water
quality parameters were good, and there is no evidence of disturbances from around the creek.
One possible explanation may be the abundant widgeon grass. The nearly complete coverage of
the bottom may prevent the potential for a benthic community to develop. The vegetation
appears to be present year-round, as it was observed during each survey event. The swift current
and coarse sediment types at the mouth create a limited environmental, only suitable for certain
species.

I. West Neck Creek

West Neck Creek connects West Neck to West Neck Harbor. A sizeable fleet of pleasure
boats can be found moored at various locations along the creek. A few areas of intertidal marsh
can be found along the creek, but the shoreline is mostly occupied by residential homes with
properties developed to the water’s edge. Most homes have a dock and boat.

Water quality sampling by EEA and the Suffolk County Department of Health Services
has identified the West Neck system as being nutrient rich. The West Neck System has been
known to have isolated brown tide events when no brown tide was reported elsewhere in the
Peconics.

The benthic community reflects the high nutrient levels. The benthic community of West
Neck Creek closely resembles that of Meetinghouse Creek (almost completely dominated by the
amphipod Ampelisca abdita). Ampelisca was found at both the head and mouth of the creek in
December, making up 75 and 52 percent of the total number of organisms collected, respectively.
During July, Ampelisca made up 69 percent of all organisms at the head and only 10 percent at
the mouth. This is somewhat surprising since the sediments found at the head of West Neck
Creek were 87 percent sand and only 48 percent sand at the mouth. Ampelisca typically favor a
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muddy-sand mix, not pure sand.

Other benthic species dominating the benthic community were the Oligochaete worms,
Nematod worms, and Capitella capitata, all commonly found in organic rich disturbed
environments. The remainder of the community is evenly distributed between species such as
the Amphipods Leptocheirus plumolosus, and Parphoxus epistomus, and the clam Nucula
proxima. Those three species are typically found in well developed benthic communities in
undisturbed environments.

Densities of Ampelisca abdita are exceptionally high, averaging between 20,000 and
30,000 Ampelisca/m® in most samples (similar densities to Meetinghouse Creek).

Given the presence of benthic organisms found in undisturbed systems and given the
limited sampling period, it is unclear in which state of flux the benthic community is in. Possibly
pioneer species are taking advantage of degrading conditions, or the stable environment
organisms taking advantage of improving water quality conditions. Additionally, West Neck
Creek is periodically dredged to maintain the boat channels. This may contribute to constant
presence of species, such as Ampelisca, while retarding the establishment of species such as
Paraphoxus and Nucula. In either case, the organisms present provide an excellent food source
for juvenile finfish species and will be readily utilized.

J. Little Bay

Little Bay is located at the extreme eastern tip of the North Fork of Long Island. Itis
buffered on all sides by an expansive saltmarsh. The south shore of the bay consists entirely of
Orient Beach State Park: to the shore is almost completely saltmarsh (both intertidal and high).
A few residential homes exist along the north shore located along a narrow tributary to the bay.
The tributary appears to be channelized, based on the dredge spoil piles along the shoreline. The
extreme head of Little Bay also appears to have been dredged at some time in the past.

As expected, the sediments found at the dead end head of Little Bay consist of 88 percent
silts, while the mouth is 83 percent sand.

The benthic community found at the head was very low in terms of both abundance and
diversity. Densities at the head ranged from 34 to 408 organisms/m?, while at the mouth, they
ranged from 3,349 to 6,834 organisms/m?. Dominant benthic organisms at the mouth were
oligochaete worms, nematod worms, the polychaete worms Capitella capitata, and
Scolecolepides viridis, the clams Gemma gemma and Lyonsia hyalina, and the arthropods
Hippolyte zostericola, Corophium sp. and Ampelisca abdita. In general, this represents a good
diversity. .

Additionally, the samples collected at the head station contained large amounts of organic
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material, mostly what appeared to be decomposing widgeon grass which was abundant in
shallow water near, but not at the head of the bay. No SAV was present at the mouth, but
eelgrass was abundant immediately west of that station in Hallock Bay.

It is believed that the benthic community associated with the mouth of Little Bay
represents a typical, well developed community, while those present at the head do not. It would
appear that the condition at the head station support only a limited stressed benthic community.
EEA does not anticipate that these conditions are indicative of the entire habitat associated with
the head of Little Bay, rather they only represent a very small area with poor circulation where
organic material collects and decomposes, restricting the benthic development in a localized area.

The Little Bay benthic community structure is not representative of a stressed waterway
with a nutrient loading problem, nor is there any evidence to suggest a nutrient rich system.

VIII. CONCLUSIONS

EEA evaluated ten tidal creeks throughout the Peconic Estuary representing a wide range
of watershed variables. Of potential impacts, nutrient loading appeared to be primary. Of those
ten, four clearly had a benthic community structure which was more representative of a nutrient
rich environment closely resembling communities found in water bodies such as Jamaica Bay,
New York and the New York Harbor: Meetinghouse, West Neck, Ligonee, and Alewife. This is
not totally unexpected, as the drainages these creeks are associated with have been previously
identified by the Suffolk County Department of Health Service as areas with above normal levels
of nitrogen. In all cases, the source of nitrogen has been identified as a municipal sewage
treatment plant, or in the case of Meetinghouse Creek, an active duck farm. In most cases, the
diversity in each creek was low, and the density of a single species extremely high. The
amphipod Ampelisca abdita was the dominant identified species. In some cases, Ampelisca
abundances exceeded 30,000/m>

These species and densities indicate a stressed environment, which is most likely the
result of nutrient loading. On a system-wide basis, the primary sources of nitrogen which causes
most of this nutrient loading is due to on-site disposal systems and residential and agricultural
fertilizers. The organisms present are not necessarily detrimental to the environment, as they
provide an excellent food source for many juvenile finfish species.

The remaining six creeks (Fresh Pond, Northwest Creek, West Creek, Goose Creek, Bass
Creek, and Little Bay) all appear to support well established benthic communities. This
determination is based on the presence of a diverse benthic community that is not dominated by
Jarge numbers of pioneering organisms, such as the ampeliscids, spionid worms, and
oligochaetes. In general, as one would expect, these six creeks are the more underdeveloped
systems, with predominantly open space (i.c., intertidal marsh) surrounding them. Goose Creek
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is the most developed of the six. It would appear that the presence of extensive intertidal marsh
is extremely beneficial in maintaining the equilibrium in the creek, even though it would appear
that most of the nutrients are coming through the groundwater. Based on EEA’s previous studies
in Jamaica Bay, it is clear that Spartina alterniflora is a sink for nutrients and capable of
removing a significant amount from the surrounding waterbody.

It is recommended that further studies be concluded on a more in-depth, longer term
analysis, with fewer creeks. This tidal creek study can be used to choose a smaller number of
creeks, which would represent a highly impacted system, a relatively low-impacted system, and
possibly one in between. With a smaller set of variables, it would be possible to further study
these creeks, to determine to what extent the land use practices have on the overall health of the
system. The benthic studies that were concluded for this project will prove even more valuable if
compared to data sets in the future. Also, a continued analysis of the water quality parameters of
these creeks is necessary, and possibly a more in-depth study would reveal trends which may
parallel certain land use practices.
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APPENDIX_A

WATER QUALITY AND PHYSICAL CHEMISTRY
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APPENDIX B

BATHYMETRY
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NORTHWEST CREEK BATHYMETRY
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For the purposes of preparing this contour map. the shoreline eievation was assumes to equai zero feet MILW
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ALEWIFE CREEK BATHYMETRY
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For the purposes of preparing this contour map, the shoretine elevation was assumed 1o equal zero feet MLLW
Soundings collected outside of the digital shorciine file provided by EEA. Inc. are not depicted on this plan.
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WEST CREEK BATHYMETRY
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Soundings collected outside ot the digial shoreiine file provided by EEA. Inc. arc not depicted on this plan.
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MEETINGHOUSE CREEK BATHYMETRY
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Fresh Pond Creek




Fresh Pond from 9/30/97 to 10/6/97

T T T 1 e L o T 1 e T e T e T e T O O T o3 T TV RTFE T 3 AT O TR VT VTR R T T A AT AR AT

©
—

O
-—

<
—

N -] @ ©O
-~ —

(oesjwo) A0l

Qv-60:€C
ov-60:8¢
ov-60-€t
Qv-60-8
0v:60:€
- 0v-60:2¢
07-60-L1L
0-60-¢1
0¥-60-L
ov-60-¢
0v-60-1<
0v-60-91
Qv-60-11
0v-60:8
0v-60-1
0v-60-0Z
= 076051
= 0¥.60-0L
0v-60:G
0v-60-0
0v-60:61
Ov:60:¥i
0v-60:6
Ov-60-%
0v-60:€C
0v-60-91
ov.60-¢l
0v-60.8
0v-60.¢
0v 60.2¢
0v.60-L1

Time

Fresh Pond

9/30/97 - 10/6/97

Velocity



Fresh Pond from 10/7/97 to 10/13/97

i

T : : ] - ™
| i 3 ==

LEPEEETEE U]

20

: |
.: s
,, s c
:: |
i 3 e
: E
:
? -
£
E
: ; :
i E
| o %
! | 5
| ‘ E
i i g
i i
. ; | :
. | :
+ i " n
| | ‘
i ;
i ? :
f |
[e@] <o} < N e} s 0] <o} < (@] Q

(08s/wo) A310018A

ov-62:¢d
Ov-¥S- L)
0v-60:C)
ov-ve's
0v-620
ov-ve8i
0v-80:¢cl
LAV
av-6e-l
Ov-¥S-61
ov-80-¥i
Qv-¥<'8
Qv-6c¢
Qv-¥S-0C
0v-60:G1
Qv-ve6
av-vie
ov-6e:lc
ov-¥S-Gi
0v-60:01
Ov-viv
0v-62.¢7
ov-6e-¢l
Qv-v<.0l
0v-60:S
0v-60.€¢
ovvZ Ll
ov-6eLl
Qv vec S
0v-60.0

Time

Fresh Pond

10/7/97 - 10/13/97

Velocity



Fresh Pond from 10/14/97 to 10/20/97
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Fresh Pond from 10/21/97 to 10/27/97
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Fresh Pond from 10/28/97 to 11/3/97
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Fresh Pond from 11/4/97 to 11/10/97
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Fresh Pond from 11/11/97 to 11/14/97
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Fresh Pond from 9/30/97 to 10/6/97
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Fresh Pond from 10/7/97 to 10/13/97
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Fresh Pond from 10/14/97 to 10/20/97
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Fresh Pond from 10/21/97 to 10/27/97
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Fresh Pond from 10/28/97 to 11/3/97
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Fresh Pond from 11/11/97 to 11/14/97
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Northwest Creek




Northwest Creek from 9/9/98 to 9/16/98
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Northwest Creek from 9/9/98 to 9/16/98
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Northwest Creek from 9/9/98 to 9/16/98
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Northwest Creek from 9/9/98 to 9/16/98
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Ligonee Creek
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Alewife Creek




Alewife Creek from 8/24/98 to 8/25/98
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Alewife Creek from 8/24/98 to 8/25/98
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Bass Creek
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West Neck Creek
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West Neck Creek from 8/3/98 to 8/4/98
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APPENDIX D

LAND USE
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APPENDIX E

GRAIN SIZE & MACROBENTHIC COMMUNITIES




PEP Tidal Creek Study
Grain Size Analysis
August 1998

Fresh Pond Mouth Grain Size Fresh Pond Head Grain Size

Northwest Creek Mouth Grain Size Northwest Creek Head Grain Size

Ligonee Creek Mouth Grain Size Ligonee Creek Head Grain Size

Alewife Creek Mouth Grain Size Alewife Creek Head Grain Size

o
b

m Sand (< 2.0mm and > 038 mm)



PEP Tidal Creek Study
Grain Size Analysis
August 1998

West Creek Mouth Grain Size West Creek Head Grain Size

v

Goose Creek Mouth Grain Size Goose Creek Head Grain Size

Little Bay Mouth Grain Size Little Bay Head Grain Size

v

Meetinghouse Creek Mouth Grain Meetinghouse Creek Head Grain
Size Size

v

O Silt (<.038 mm)



PEP Tidal Creek Study
Grain Size Analysis
August 1998

Bass Creek Mouth Grain Size Bass Creek Head Grain Size
West Neck Creek Mouth Grain West Neck Creek Head Grain Size
Size

v

»

B Sa nd( 2.0mm and > .038 mm)
O Silt (<.038 mm)




Peconic Estuary Program
Tidal Creek Study
Grain Size Distribution

Percent Percent

Station Sand” Silt**
West Creek HEAD  17%  83%
West Creek MOUTH ~ 86% 4%
Goose Creek MOUTH 96% %
Goose Creek HEAD B 25%  75%
Little Bay MOUTH 83% 17%
Little Bay HEAD 22% 88%
Meetinghouse Creek MOUTH 40% 60%
Meetinghouse Creek HEAD 14% 86%
Fresh Pond HEAD L 200  80%
Fresh Pond MOUTH ) 96% 4%
Northwest Creek HEAD O 98% T%
Northwest Creek MOUTH 82% 8%
Ligonee Creek HEAD 80% _20%
Ligonee Creek MOUTH 83% 7%
Alewife Creek HEAD 68%  31%
Alewife Creek MOUTH 10%  90%
Bass Creek HEAD 23% _TT%
Bass Creek MOUTH 9% 8%
West Neck Creek HEAD 87% 13%

West Neck Creek MOUTH 48%  B2%

* = Sand represents grain sizes >b~_e—t_wévéh‘ 2__._6‘ mm_énd .038 mm

** = Silt represents grain sizes less tgan 038 mm

Sampling Date: Am;;ustué‘ 1998




Macrobenthic Invertebrate Densities for the PEP Tidal Creek Study
Fresh Pond, July 1998

Fresh Pond Head (Sampie 1) Fresh Pond Mouth

(Sample 1)
Fresh Pond Head (Sample 2) Fresh Pond Mouth
(Sample 2)

<

Fresh Pond Head (Sample 3)

= Other | || Asohelmvir»wtﬁ;é

J Mollusca 7 Annelida
o Arthropoda

Fresh Pond



Macrobenthic Invertebrate Densities
Fresh Pond, December 1998

Fresh Pond Head (Sample 1) Fresh Pond Mouth (Sampie 1)
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Fresh Pond Head (Sample 2) Fresh Pond Mouth (Sample 2)
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Fresh Pond Head (Sample 3)
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" & Other ® Aschelminthe
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Macrobenthic Invertebrate Densities for the PEP Tidal Creek Study
Northwest Creek, July 1998

Northwest Creek Head (Sample 1) Northwest Creek Mouth (Sample 1)

Northwest Creek Head (Sample 2) Northwest Creek Mouth (Sample 2)
Northwest Creek Head (Sample 3) Northwest Creek Mouth (Sample 3)

V‘I Aschelmin:t-hé_sf_ N
T Mollusca 7 Annelida
= Arthropoda

Northwest Creek



Macrobenthic Invertebrate Densities
Northwest Creek, December 1998

Northwest Creek Head

(Sample 1)
=
&
2
Northwest Creek Head Northwest CreekMouth
(Sample 2) (Sample 2)

Northwest Creek Head
(Sample 3) (Sampile 3)
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& Other
JMollusca 7 Annelida
= Arthropoda

Northwest Creek



Macrobenthic Invertebrate Densities for the PEP Tidal Creek Study
Ligonee Creek, July 1998

Ligonee Creek Head (Sample 1)

Ligonee Creek Mouth (Sample 3)

 =Other  mAschelminthe
JMollusca 7 Annelida
@ Arthropoda

Ligonee Creek



Macrobenthic Invertebrate Densities
Ligonee Creek, December 1998

Ligonee Creek Head (Sample 1)

Ligonee Creek Mouth (Sample 1)

Ligonee Creek Head (Sample 2)

Ligonee Creek Mouth (Sample 2)

Ligonee Creek Head (Sample 3)

Ligonee Creek Mouth (Sample 3)

P'.?J'Jf,,\’b\
x5

A

=V

iy

| # Other o nthe
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Ligonee Creek



Macrobenthic Invertebrate Densities for the PEP Tidal Creek Study
Alewife Creek, July 1998

Alewife Creek Mouth (Sample 1)

Alewife Creek Mouth (Sample 2)

E Other B Aschelminthes
JMollusca . Annelida
Arthropoda

Alewife Creek



Macrobenthic Invertebrate Densities
Alewife Creek, December 1998

Alewife Creek Head (Sample 1) Alewife Creek Mouth (Sample 1)

Aleweife Creek Head (Sample 2) Alewife Creck Mouth (Sampie 2)
P -
& Other B Aschelminthes
[JMollusca Z Annelida

Alewife Creek



Macrobenthic Invertebrate Densities for the PEP Tidal Creek Study
Meetinghouse Creek, July 1998

Meetinghouse Creek Head Meetinghouse Creek Mouth
(Sample 1) (Sample 1)

Meetinghouse Creek Head Meetinghouse Creek Mouth
(Sample 2) (Sample 2)
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& Other B Aschelminthes
JMollusca “ Annelida
&= Arthropoda

Meetinghouse Creek



Macrobenthic Invertebrate Densities
Meetinghouse Creek, December 1998

Meetinghouse Creek Head
(Sample 1)
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Meetinghouse Creek Mouth

(Sample 1)
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Meetinghouse Creek Head
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Meetinghouse Creek Mouth
(Sample 2)
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Meetinghouse Creek Head
(Sample 3)

= Other
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Meetinghouse Creek



Macrobenthic Invertebrate Densities for the PEP Tidal Creek Study
West Creek, July 1998

West Creek Head (Sample 1) West Creek Mouth
(Sample 1)

West Creek Head (Sample 2) West Creek Mouth
(Sample 2)

West Creek Mouth
(Sample 3)

V Oth'emr; I Aéche!mi»ﬁt}_ies
— Mollusca 7 Annelida
= Arthropoda

West Creek



Macrobenthic Invertebrate Densities
West Creek, December 1998

West Creek Mouth (Sample 1)

West Creek Head (Sample 2) West Creek Mouth
(Sampie 2)

West Creek Head (Sample 3) West Creek Mouth
(Sample 3)

5 E)ther

schelminthes

O Mollusca Annelida
&= Arthropoda

West Creek



Macrobenthic Invertebrate Densities for the PEP Tidal Creek Study
Goose Creek, July 1998

Goose Creek Head Goose Creek Mouth
(Sample 1) (Sampie 1)

Goose Creek Head Goose Creek Mouth
(Sample 2) (Sample 2)
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Goose Creek



Macrobenthic Invertebrate Densities
Goose Creek, December 1998

Goose Creek Head Goose Creek Mouth
(Sample 1) (Sample 1)
£
/ e
Goose Creek Head Goose Creek Mouth
(Sample 3) (Sample 3)

B Aschelminthes

:@ Other

1 Mollusca 7 Annelida
# Arthropoda

Goose Creek



Macrobenthic Invertebrate Densities for the PEP Tidail Creek Study
Bass Creek, July 1998

Bass Creek Head (Sample 1) Bass Creek Mouth
(Sample 1)
Bass Creek Head (Sample 2) Bass Creek Mouth
(Sample 2)
gﬂ:ﬂ
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Bass Creek Mouth
(Sample 3)

& Other W Aschelminthes
1 Mollusca 7 Annelida
@% Arthropoda

Bass Creek



Macrobenthic Invertebrate Densities
Bass Creek, December 1998

Bass Creek Head (Sample 1) Bass Creek Mouth

(Sample 1)
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Bass Creek Head (Sample 2) Bass Creek Mouth
(Sample 2)

Bass Creek Mouth
(Sample 3)

&
a7

a:;a"a
=

& Other
JMollusca 7 Annelida
= Arf(_h»ropoda_m

BRass Creek



Macrobenthic Invertebrate Densities for the PEP Tidal Creek Study
West Neck Creek, July 1998

West Neck Creek Head West Neck Creek Mouth
(Sampie 1) (Sample 1)

West Neck Creek Head West Neck Creek Mouth
(Sampie 2) (Sampie 2)

SoSao
West Neck Creek Head West Neck Creek Mouth
(Sample 3) (Sample 3)
& Other B Aschelminthes
[ Mollusca 7 Annelida
Arthropoda

West Neck Creek



Macrobenthic Invertebrate Densities
West Neck Creek, December 1998

West Neck Creek Head West Neck Creek Mouth
(Sample 1) (Sample 1)
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West Neck Creek Head West Neck Creek Mouth
(Sample 2) (Sample 2)

(Sample 3)

%Other MI Aschelminthes
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West Neck Creek



Macrobenthic Invertebrate Densities for the PEP Tidal Creek Study
Little Bay Creek, July 1998

Little Bay Tributary Head
(Sample 1)

Little Bay Tributary Mouth
(Sample 1)

@ Other

Little Bay Tributary Mouth
(Sample 2)

2

Little Bay Tributary Mouth
(Sampie 3)

Y

| Asohelmmthes
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Macrobenthic Invertebrate Densities
Little Bay Creek, December 1998

Little Bay Mouth (Sample 1)

Little Bay Head (Sampie 2)
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PEP Tidal Creeks Study
July 1998 Macrobenthic Invertebrate Densities

Alewile Creek Meetinghouse Creek

[

e e

L Fresh Pond Northwes| Creek Ligonee Creek
e Head Moulh ~  |...._ Head Mauth Head
Species ..If\hiw F:m: ! _ 2 ~ 3 t _ 2 _ 3 1 _ 2 _ 3

Mouth Head Moulh Head Mouth

S Sl s e sl e el sl ]

_Playtaiinies ftyoms 1 S M A U O S At O O

Nemartoan wors S [ N I I T G s e e R S Y B B

Aschelminthas:

Ascheminines e Tl e e oo T s Tl o [0 J ol o oolololofofolelole

Mollusca:

Crepidula fomicala

Crepidula convexa )

Gastropoda sp

Thais lapillus i )

Nassarius obsolelus i . 15

Nassarius (rivillatus

Hydrobia minuta 1 3 1 i 3 ] T
Unidenlified Bivalvia 6 | 3 1
Mytilus edulis . . 1

Mya arenaria 1

Mercenaria mercenaria ) )
Macoma tenia 2
Pelricola pholadiformis

Nucula proxima

i~
N

Tellina agilis
Gemma geinma 9 2 1

Solemya velum

Annelida: —
Unidentlified Polychaela e e ey =
Polygordius lrigslinus 2 o ) i JRUUE! VR ISR SN

Eurmnida sanguinea .

Nolocirrus spiniferus

Lumbrineris tenuis 1 1

Goniadella sp.

Aricidea calherinas

Asabellides oculala RN RN N [
Platynerels dumeniii
Arabellidas

Microphithalmus aberrans 1 PRSP [V SR

Elasmopus levis
Phiytiodocidae
Phascolion strombl

Eleone heteropoda 3 1 1

Glycera sp I T R N TR T | ‘|,|l.l(..||
Syllis sp i — |} e e e e o R _
Podarke obscura 2 3 | — o — e = S .
Neanihes succinea 1 9 20| 31 58 —— B R SR PV




Species

Npanthes sp

Capilelia capilta

Maldonidae
Clymenslia lorquela

Spionidae sp

Sireblospio benedicli

tead

PEP Tidal Creeks Study

July 1998 Macrobenthic Invertebrate Denslties

Fresh Pond

Northwesl Creek

Ligonee Creek

Moulh

Head

Mouth

tlead Moull

n

Alewtle Creek

Mouth

2

Polydora ligni

Scolelepis squamala

Scolecolepides viridis

2

16

50

Haploscopoplos rubusius

Hypaniola grayi

1

Head

2t
a7

Tharyx aculus

Pectinaria gouldi

Pista crislala

Class ofigochasla

Unid polychaete

Polychaete {farvae)

Arthropoda:

S cocina

Edofea [riloba

Sphaeronionta quadrideniafum

Ampliipod sp

Asnipalisca vadorum

Ampelisca venilli

Erichihonius sp.

Paraphoxus epislomus

Listerafla sp.

Ampelisca abdila

Gammarus mucronalus

G rus sp

Microdeutopus grytlotalpa

Corophium sp

Lysianopsis aiba

Leplocheirus plumolosus

33

20

57

Leucon americana

Crangon sepleimspinosa

Palasmoneles sp

Palaemonsles pugio

Hippolyte zostericols

Neorysis americana

8

Meehnghouse Creek

Mouth
2

179




Species .

Platyhelminihos:

Plalyhetminthes flalworms

Rhynchocaola:

Nemaorigan wornns

Ascheliminthes:

Aschelminthes

Mollusca:

Crepidula fomicala

Cropidula convexa

Gasfropoda sp

Thais lapitlus

Nassarius obsolsfus

Nassarius trvittalus

Hydrobla minuta

Unidentified Bivalvia

__Mytilus edulis

Mya arvnana

Mercenana mescenaria

__Macoma lenfa

Pelricola phioladifonnis

Nucula proxima

Tellina agitis

PEP Tidal Creeks Study

July 1998 Macrobenthic Invertebrate Densitles

Bass Creck

West Neck Creek

West Creek

il

Goose Cieek

Head

~ o Moulh

Head Mouth

I A
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[ ]

R N Y I

S R SN O O
oo T o Tl s ] ol ol o ol es | ezl

N N B

ol alol
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5

Y O O S -3

2

Iead Moulh

| alsi] o a2 ler]

13

Gemma gemima

Solarya velum

Annoilda:
Unidenlified Polychasla
Polygordius trigslinus

Eumida sanguinga

Nolocinrus spiniferus

Lumbrineris lomis
Goniadefla sp.

P I N P NN AN 3 N A 020 N Y NN W O D A O
L]

Aricidea catherinaa

Asabellides oculala

—ioi

,_m

Platynereis dumerilii

Arabellidae

Microphihalmus absmans

Elasrmopus levis

Phyllodocidae

Phascolion strombi

Eleone heleropoda

_Glycorasp
Syllis sp

27

Podarke obscura

Neanihes succinga

Nsanthes sp

28

Modiomasius aimbigsela

20

10

Capilslia capilta

78

303 | 226 1

— i




PEP Tidal Creeks Study

July 1998 Macrobenthlic Invertebrate Densltles

Species

Maldonidag

Clymenella lorguola

Spionidae sp
Streblospio benedicti

Polydora ligni

Scolslepis squamals

Scolecolepides viridis

Haploscopoplos rubusius

Hypaniola grayi

Tharyx aculus

Paclinaria gouldi

Goose Creek

Bass Creck

Wesli Neck Cieek

Mouth

Head

Mouth

Mouth

Head

2

i 2

15

Head

2

10

Mouth

2

3t

Pista crislala

Class oligochaela

10

17

16

6

_8
5

56

Unid polychaele

Polychaele {larvae)

Arthropoda:

Salamaa cocina

Edolea liiloba

Sphaeromoma quadridentatum

Amphipod sp

Ampelisca vadorum

Ampslisca varmilli

Erichthonius sp.

30

Paraphoxus epistomus

10

Listerella sp.

Ampaelisca abdita

62

156

585

27

29

Gammarus mucronalus

Gi us sp

Microdeutopus gryllolalpa

Corophium sp

Lyslangpsis alba

Leplocheirus plurmnolosus

Leucon americana

Crangon seplemspinosa

Palaemonetas sp

Palasmoneles pugio

Hippolyle zoslencola

Neomysis americana

Caprellidae

Limulus polyphemus (larvae)

Pagurus longicarpus

Insocia:

Chironormis

Anurida marilima

Total Invertebrates

39 100

50

91

40

236

138

52

151

200 | 33

414 | 435

70

252

178

382

83

28




December 1998 Macrobenthic Invertebrate Densities

PEP Tidal Creeks Study

Species

Fresh Pond

Northwest Creek

Ligonee Creek

Alewile Creek

Meelinghouse Creek

IHead

Mouth

Head

Moulh

Head Mouth

Head Mouth

Iead Mouth

2]

il2]3

HEIE

1]2]3

i [2 a1 2]

11215

A_M_u

]2 ] s

v 1215

Anthozoa:

Platyhelminthes flalworms

Rhynchocaela:

Nemertean worms

|

[ Jolel [ |

L[]

Ascldlacea:

Molgula manhaltensis

[ Tl T T [ [ |

Bryozoa:

Schizoporelia unicornis

Stomachetosella sinuosa

Membranipora lenuis

Aschelminthes:

Aschelminthes:

|

LT[ [

Moliusca:

Crepidula fornicata

Crepidula plana

Crepidula convexa

Gaslropoda sp

Lunalia heros

Thais lapillus

Nassarius obsolelus

13

291 3

Urosalpinx cinerea

Hydrobia minuta

10 12

Ulriculastra canaliculala

Riclaxis punctostrialus

Bivalvia:

Myltilus edulis

Mercenaria mercenaria




PEP Tidal Creeks Study
December 1998 Macrobenthic Invertebrate Densities

Species

Fresh Pond Northwest Creek Ligonee Creek Alewile Creek

Meetinghouse Creek

Head Mouth Head Mouth Head Mouth Head Mouth

Head Mouth

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 | 2 3

2 3 1 2

Pitar morrhuana

1

Tellina agilis

Pelricola pholadiformus

Lyonsia hyalina

Gemma gemma

Nucula proxima

Ensis directus

Pranarlis speciosa (?)

Mya arenaria

Annelida:

Polychaeta

Polygordius triestinus

Eulalia viridis

Phyllodocidae

Phyllodoce arenae

Eteone heleiopoda

Eumida sanguinea

Harmothoe extenuala

Glycera americana

Goniadella sp

1M 1

Hydroides dianthus

Nephlys picla

Syllidae

Syllis sp

Nephthy incisa

Podarke obscura

13

Micropntha sp

Nereimyra punclata




PEP Tidal Creeks Study
December 1998 Macrobenthic Invertebrate Densities

Species

Fresh Pond

Northwes! Creek

Ligonee Creek

Alewife Creek

Meelinghouse Creek

Fead

Moulh

Iead

Moulh

tlead

Mouth

Ilead

Mouth

Head

Mouth

2

2

2

2

2

2

2

2

2 3

2

Neanthes succinea

3

47

Neanthes sp

Mediomastus ambieselta

10

22

47

Capitella capitta

80

20

39

43

32

Maldonidae

Clymenella loiquela

Owenia fusiformis

Travisia carnea

Spionidae sp

Streblospio benedicli

18

29

21

14

56

33

172

Paraonis sp

Spio sp

Polydara (JUV)

Polydora ligni

15

Polydora socialis

Scolelepis squamala

Scolecolepides viridis

31

14

14

Paraonis lulgens

20

Sabellaria vulgaris

Arabella iriculor

Lumbrineris tenuis

Haploscopoplos rubuslus

23

13

Cirratulidae

Cirratulus grandis

Tharyx aculus

31

Pectinaria gouldi

Ampharale arclica

Amphilrite sp




December 1998 Macrobenthic Invertebrate Densities

PEP Tidal Creeks Study

Species

Fresh Pond

Northwesl Creek

Ligonee Creek

Alewile Creek

Meeltinghouse Creek

Head Mouth

lead

Mouth

Head Mouth

Head

Mouth

Head

Moulth

1 2 3 1 2 3 1

2

2

2 3 1

2

2

2

2

2

Hypaniola grayi

16

22

Terebellidae

Pisla cristata

Sabellidae

Class oligochaeta

23

Arthropoda:

Balanus amphitrite

Cymothoidae

Philoscia villata

Leplochelia savignyi

Cyathura polita

Edotea lriloba

Erichsonella altenuata

Sphaeroma quadridentalum

Salamae cocina

Erichthonius sp

Amphipod sp

Leptocheirus plumolosus

19

12

47

22

Unciola irrorala

Gammarus sp

Gammarus mucronalus

Gammarus annulatus

Microdentopus gryllotalpa

Paraphoxus epistomus

Corophium sp

Lysianopsis alba

19

Caprellidae

Leucon americana

11

10




PEP Tidal Creeks Study
December 1998 Macrobenthic Invertebrate Densities

Species

FFresh Pond Norlhwest Creek Ligonee Creek Alewife Creek

Meetinghouse Creek

Head Mouth Head Moulh Iead Mouth Head Mouth

Ilead

Mouth

2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 | 2 3

2

1 2

Ampelisca abdila

2 3 2

894 | 431

Chironomis

Crangon seplemspinosa

Palaemoneles sp

Palaemoneles pugio

Hippolyle zoslericola

Neomysis americana

Anurida maritima

Neopanopcus sayi

Melita nitida

Listriella sp

Carcinus

Pagurus longicarpus

Total Invertebrates

37

35| 41| 18| 14} o] 118{144[121] 0] 65| 61|123| 82| 6(124{173| 38| 57| 32| 0|137| 92

60

45

43

1226| 453




PEP Tidal Creeks Study
December 1998 Macrobenthic Invertebrate Densities

Species

Weslt Creek

Goose Creek

Bass Creek

Waes! Neck Creek

Lille Bay

Head

Mouth

Head

Mouth

Head

Mouth

Head

Mouth

Head

Mouth

BEAE

2] s

il

2] 3

ERE

1] 2]s

__M_u

__N_u

HERE

;M_u 1

[ 213

Anthozoa:

Piatyhelminthes Natworms

Rhynchocaela:

Nemertean worms

Ascidlacea:

Molgula manhallensis

Bryozoa:

Schizoporella unicornis

Stomachetosella sinuosa

Membranipora lenuis

Aschelminthes:

Aschelminthes:

w

[2s] s |

INEIENE]

a_na_

[+ ]

_

|

_

Mollusca:

Crepidula fornicata

28

1 117 2

Crepidula plana

Crepidula convexa

Gaslropoda sp

Lunalia heros

Thais lapillus

Nassarius obsolelus

51

Urosalpinx cinerea

Hydrobia minuta

Ulriculastra canaliculata

Rictaxis puncloslriatus

Bivalvla:

Mylilus edulis

Mercenaria mercenaria

Pilar morthuana

Tellina agilis




PEP Tidal Creeks Study
December 1998 Macrobenthic Invertebrate Densities

Species

Wes! Creek

Goose Creek Bass Creek

West Neck Creek

Lille Bay

Head

Mouth

Head Mouth Head Mouth

Head

Moulh

tead

Mouth

2

2

| 2 3 | 2 3 1 2 3 1 2 3 1

2

2

2

2

Pelricola pholadiformus

Lyonsia hyalina

Gemma gemma

Nucula proxima

37

26

Ensis directus

Pranarlis speciosa (?)

Mya arenaria

Annellda:

Polychasia

Polygordius trieslinus

Eulalia viridis

Phyllodocidae

Phyllodoce arenae

Eteone heleropoda

Eumida sanguinea

Harmothoe extenuala

Glycera americana

Goniadella sp

Hydroides dianthus

Nephlys picta

Syllidae

Syllis sp

Nephthy incisa

31

Podarke obscura

Micropntha sp

Nereimyra punclala

Neanthes succinea

Neanthes sp

Medlomastus amblosota

Capilella capitla

413




PEP Tidal Creeks

Study

December 1998 Macrobenthic Invertebrate Densities

Species

Wesl Creek

Goose Creek

Bass Creek

Wesl Neck Creek

Litlle Bay

Head

Mouth

Head Mouth Head

Mouth

Head

Mouth

Head

Mouth

2

2

1 2 3 1 2 3 1 2

3 1 2

2

2

2

2

Maldonidae

Clymenella torquelta

38

Owernia lusiformis

Travisia carnea

Spionidae sp

Streblospio benedicti

Paraonis sp

Spio sp

Polydara {JUV)

Polydora ligni

Polydora socialis

Scolelepis squamala

Scolecolepides viridis

24

Paraonis fulgens

Sabellaria vulgaris

Arabella iriculor

Lumbrineris lenuis

Haploscopoplas rubusius

Cirralulidae

Cirralulus grandis

Tharyx aculus

20

Peclinaria gouldi

Ampharale arclica

Amphilrile sp

Hypaniola grayi

Terebellidae

Pista cristata

Sabellidae

50

Class oligochaela

36

246

1 124

23




PEP Tidal Creeks Study
December 1898 Macrobenthic Invertebrate Densities

Species

West Creek

Goose Creek

Bass Creek

Wesl Neck Creek

Lillle Bay

Head Mouth

Head Mouth

Head Mouth

Head Moulh

Head

Mouth

HEE

BERE

__m_u __N_u

il 2]3

R E

__m_u ,_Nvu

IERE

HERE

Arthropoda:

Balanus amphiliite

Cymolthoidae

Philoscia villata

Leplochelia savignyi

Cyathura polila

Edotea lriloba

Erichsonella allenuala

Sphaeroma quadridentatum

Salamae cocina

Erichthonlus sp

(&3]

Amphipod sp

Leplocheirus plumolosus

50 6 15

Unciola irrorala

Ganunarus sp

Gammarus mucronalus

Garmnarus annutalus

Microdentopus gryllolalpa

Paraphoxus epistomus

Corophium sp

75

Lysianopsis alba

Caprellidae

-
LS IS N JC )

65 2] 3
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PECO

FIELD DATA SHEET
NIC ESTUARY PROGRAM

TIDAL CREEK SURVEY - PROJECT 97521

Station: Fresh Pond (106)

Tributary To: Gardiners Bay

Last Rainfall Event: July 4 1998

Field Crew: MPB/TWY

Weather: warm, (21.7 C) wind gustng to
20 mph from west

Date: July 14, 1998

Position: HEAD MOUTH Time: 08:04
LAT: N40.59.715" N40.59.728'
LONG: W072.07.046" W072.06.707'

Low Tide: 08:04, 20:33

High Tide: 01:35, 14:16

Last Dredged:

Moon: 3" quarter in 2 days

Restricted Outlet: YES, closes naturally during significant storm events, re-opened via

excavator.

Surrounding Land/Water Uses

Residential Commercial Recreational/Park X Marina

Open Space Agricultural

Notes:

Inlet to Fresh Pond closed on And was re-opened on Byv use of an excavator.
Land/Water Use Impacts

Storm Drain Size Type Location Culvert

Discharge Color Apparent Source

Road End Maintained Lawn Failed Septic Systems

STP OQutfall Boat Discharges Other



Shoreline Condition

Bare, Non-Eroding

Vegetated
Hardened, Sea Wall

Surrounding Land Use

Bare, Eroding X (south bank)

Hardened, Bulkhead

Other

STRUCTURES/BOATS

WEST

EAST

Houses

Docks

Bulkheads

Barges

Marinas

Houseboats

Slips

Jer Skis

Dingies

Powerboars

Sailboats

Physical Water Chemistry

PARAMETER

SURFACE
(head)

SURFACE
(mouth)

BOTTOM
(head)

BOTTOM
(mouth)

Dissolved Oxygen (mg/l)

6.6

6.6

Conductivity (MS)

(OF)
~}
10

37.2

Salinity (ppm)

(8]
R
(v

)
o

4.5

Temperature (C)

o
)
—

[N
(U9

.

pH

Depth

2.0- inches




Incidental Occurrences of Natural Resources

COMMON NAME

LATIN NAME

COMMENTS

widgeon grass
o

Ruppia maritima

only in ponded area near head

blue claw crab

soft-shelled clam

Mya arenaria

slipper shell Crepidula fornicata
beach grass Ammophila breviligulaia
dusty muller Artemesia stelleriana

yellow rocket

Barberea vulgaris

seaside goldenrod

Solidago semprevirens

rugose rose

Rosa rugosa

on path near bath house

pin oak

Quercus palustris

post oak

Quercus stellata

common reed

Phragmites australis

poplar

Populus deltoides

salt marsh cordgrass

Spartina alterniflora

marsh elder

Iva frutescens

groundse! tree

Baccharis halimifolia

high marsh cordgrass

Sparina patens

kingbird

Tyrannus tyrannus

three dozen on wires near
parking lot

grackle

Quiscalus quiscula

red-winged blackbird

Agelius phoeniceus

osprey

Pandion haliaerus

song sparrow

Melospiza melodia

muskrat

Ondatra zibenthicus

lion’s mane jellyfish

Cvanea capillara




FIELD DATA SHEET
PECONIC ESTUARY PROGRAM
TIDAL CREEK SURVEY - PROJECT 97521

Station: Northwest Creek Field Crew: MPB/TWY

Tributary To: Northwest Harbor Weather: wind from southwest 10 mph,
gusts 15-20 mph.

Last Rainfall Event: July 4, 1998 Date: July 14, 1998

Position: HEAD MOUTH Time: 14:00 (head), 14:37 (mouth)
LAT. N41.00.856" N41.00.703'

LONG. W072.02.442' W072.15.138'

Low Tide: 08:50, 21:19 . Last Dredged:

High Tide: 02:13, 14:54 Moon: 3™ quarter moon in 2 days

Restricted Outlet: NO, may shoal near mouth naturally
Surrounding Land/Water Uses

Residential X

Commercial Recreational/Park Marina

Open Space Agricultural

Notes: Town Permit required for boat launching. State designated recreational area. Closed for
shell fishing.

Local person indicated that the inlet has been changed since . Ongnally located

Land/Water Use Impacts

Storm Drain Size Type Location Culvert
Discharge Color Apparent Source
Road End X (ramp/parking lon) Maintained Lawn Failed Septic Svysiems

STP OQurfail Boat Discharges Other



Shoreline Condition
Bare, Non-Eroding
Vegetated

Hardened, Sea Wall

Surrounding Land Use

Bare, Eroding

Hardened, Bulkhead

Other

STRUCTURES/BOATS

WEST

EAST

Houses

Docks

Bulkheads

Barges

Marinas

Houseboats

Slips

Jet Skis

Dingies

Powerboats

Sailboats

Physical Water Chemistry

PARAMETER

SURFACE
(head)

SURFACE
(mouth)

BOTTOM
(head)

BOTTOM
(mouth)

Dissolved Oxygen (mg/1)

7.4

6.9

7.8

7.0

Conductivity (MS)

(%)
o0
()

41.3

39.1

41.3

Salinity (ppm)

I
[f]
O

26.6

26.6

Temperature (C)

[
.Llu
(@)

24.7

24.8

pH

~1
o0

Depth

3.0 feet

2.0 feet




Incidental Occurrences of Natural Resources

COMMON NAME

LATIN NAME

COMMENTS

rockweed

Fucus vesiculosis

spider crab

Libinia dubia

blue claw crab

Callinecres sapidus

bay scallop

Aequipecten irradians

slipper shell

Crepidula fornicata

horse shoe crab

Limulus polyphemus

osprey

Pandion haliaetus

American crow

Corvus brachyrhynchos

red-winged blackbird

Agelaius phoeniceus

hermng gull

Larus argentatus

great egret

Casmerodius albus

barn swallow

Hirundo rustica

double-breasted cormorant

Phalacrocorax aurirus

common reed

Phragmites australis

groundsel tree

Baccharis halimifolia

salt marsh cordgrass

Spartina alterniflora

high marsh cordgrass

Spartina patens

spike grass

Distichlis spicata

marsh elder

Iva jrutescens

bavberry Myrica pensylvanica
beach plum Prunus maritima
black chery Prunus serotina

red cedar Juniperus virginiana
pin oak Quercus palustris

black locust

Robinia pseudoacacia




COMMON NAME

LATIN NAME

COMMENTS

beach grass

Ammophila breviligulata

seaside goldenrod

Solidago semprevirens

Crugularia

sea rocket

seaside spurge

jingle shell

Hudsonia tomentosa

Additional Notes




FIELD DATA SHEET
PECONIC ESTUARY PROGRAM
TIDAL CREEK SURVEY - PROJECT 97521

Station: Ligonee Creek
Tributary To: Novack Bay

Last Rainfall Event: July 4, 1998

Position: HEAD MOUTH
LAT. N40.59.385" No Record
LONG. W072.18.221"

Low Tide: 02:52, 14:51

High Tide: 08:50, 21:02
Restricted Outlet: NO
Surrounding Land/Water Uses

Residential X (low)

Open Space Agricultural

Commercial

Field Crew: MPB/TWY
Weather: Sunny, calm
Date: July 6, 1998

Time: 10:15 (head), 10:40 (mouth)

Last Dredged:

Moon: full moon in 3 days

Recreational/Park Marina

Notes: Surrounding vegetation is mostly maintained lawns and Phragmires ausiralis.

Land/Water Use Impacts

Storm Drain Size Type
Discharge Color

Road End X Maintained Lawn X
STP Quirtall Boat Discharges X

Location Culvert

Apparent Source

Failed Septic Svstems

Other



Shoreline Condition
Bare, Non-Froding
Vegetated

Hardened, Sea Wall

Surrounding Land Use

Bare, Eroding X Considerable

Hardened, Bulkhead

Other

STRUCTURES/BOATS QUANTITY
Houses 18
Docks 13
Bulkheads 0
Barges 0
Marinas 0
Houseboats 0
Slips 0
Jet Skis 0
Dingies 5
Powerboats 8
Sailboats 0
Physical Water Chemistry
PARAMETER SURFACE | SURFACE BOTTOM BOTTOM
(head) (mouth) (head) (mouth)
Dissolved Oxygen (mg/]) 5.1 5.5 3.3 6.7
Counductivity (MS) 28.4 30.8 34.5 385
Salinity (ppm) 17.8 22.0 19.7 235
Temperature (C) 21.6 255 249 26.0
pH 6.0 6.5
Depth 2.7 feet 3.5 feet




Incidental Occurrences of Natural Resources |

COMMON NAME LATIN NAME COMMENTS
sea lettuce Ulva lactuca

rockweed Fucus vesiculosa

hard clam Mercenaria mercenaria

groundsel tres

Baccharis halimifolia

red cherry

Prunus serotina

black locust

Robinia psuedoacacia

red cedar

Juniperus virginiana

pin oak

Quercus palustris

tree of heaven

Ailanthus altissima

Canada goose

Branta canadensis

great egret

Casmerodius albus

brown-headed cowbird

Molothrus ater

hermng gull

Larus argentatus

barn swallow

Hirundo rustica

mallard duck

Anas plaryrhvnchos

domestic dog

Additional Notes

Benthic invertebrate samples collected today. Sample at head consisted of a very organic fine
silt with many tube worms.

Considerable erosicn on both the western and eastern banks.

Poor GPS reading message on GPS screen.



FIELD DATA SHEET
PECONIC ESTUARY PROGRAM
TIDAL CREEK SURVEY - PROJECT 97521

Station: Alewife Creek Mouth (104)

Tributary To: North Sea Harbor

Last Rainfall Event: July 4, 1998

Position: MOUTH HEAD
LAT: N40.56.235' N40.00.700'
LONG: W072.24.968  W072.15.141"

Low Tide: 08:50, 21:19
High Tide: 02:13, 14:54
Restricted Outlet: No

Surrounding Land/Water Uses

Residential X Commercial X

Open Space Agricultural

Recreational/Park X

Field Crew: MPB/TWY

Weather: warm, partly sunny, wind gusts
to 25 mph from west.

Date: July 14, 1998

Time: 17:59

Last Dredged:

Moon: 3™ quarter moon in 2 days

Marina X

Notes: Moderately residential, 2 moderately sized Marina’s located on western shoreline.
Conscience Point National Wildlife Refuge at mouth of creek. Head waters of creek enter under

Noyack Road through a 24-inch culvert.
Land/Water Use Impacts
Storm Drain Size Type

Discharge Color

Road End Maintained Lawn X

STP Qurtall Boat Discharges X

Apparent Source

Locartion Culvert

Cement Boat Ramp X

Failed Septic Systems

Other



Shoreline Condition
Bare, Non-Eroding

Vegetated X

Bare, Eroding

Hardened, Bulkhead X

Hardened, Sea Wall Other
Surrounding Land Use
STRUCTURES/BOATS TOTAL WEST EAST
Houses 36 5 31
Docks 18 5 13
Bulkheads 11 4 7
Barges 1 1 0
Marinas 2 2 0
Houseboats 1 1 0
Slips 116 116 0
Jer Skis 1 1 0
Dingies 3 0 3
Powerboats 97 80 17
Sailboats 14 12 2
Physical Water Chemistry
PARAMETER SURFACE SURFACE BOTTOM BOTTOM
(head) (mouth) (head) {mouth)
Dissolved Oxygen (mg/1) 7.3 3.4 6.5 7.0
Conductivity (MS) 34.6 40.1 37.8 40.9
Salinity (ppm) 18.3 25.1 242 26.0
Temperature (C) 25.2 258 253 25.3
pH 6.9 8.2
Depth 2.0 feet 10.0 feet




Incidental Occurrences of Natural Resources

COMMON NAME

LATIN NAME

COMMENTS

banded killifish

red-winged blackbird

in Phragmites

mallard duck

2 male, 2 female

common reed

Phragmites australis

black locust

Robinia psuedoacacia

groundsel tree

Baccharis halimifolia

salt marsh cordgrass

Spartina alterniflora

black cherry

Prunus serotina

Additional Notes

Benthic Invertebrate samples collected today..




FIELD DATA SHEET
PECONIC ESTUARY PROGRAM
TIDAL CREEK SURVEY - PROJECT 97521

Station: Meetinghouse Creek Field Crew: TWY/MJB

Tributary To: Flanders Bay Weather:

Last Rainfaill Event: July 4, 1998: Date: July 16, 1998

Position: HEAD MOUTH Time: 09:50 (head), (Mouth)
LAT. N40.56.338" N40.55.747'

LONG. W072.37.145" W(072.36.942'

Low Tide: 00:12, 12:30 Last Dredged:

High Tide: 05:45, 18:25 (extreme) Moon: 3™ quarter moon today

Restricted Outlet: NO

Surrounding Land/Water Uses

Residential X Commercial X Recreational/Park Marina X
Open Space Agricultural

Notes: Toadfish traps in Creek for commercial sale

Land/Water Use Impacts

Storm Drain Size Type Location Culvert X
Discharge Color Apparent Source

Road End Maintained Lawn Failed Septic Svstems

STP OQutfall Boat Discharges Other



Shoreline Condition
Bare, Non-Eroding
Vegetated

Hardened, Sea Wall

Surrounding Land Use

Bare, Eroding

Hardened, Bulkhead

Other

STRUCTURES/BOATS QUANTITY
Houses 32
Docks 28
Bulkheads 10
Barges 0
Marinas 1
Houseboats 0
Slips 182
Jet Skis 0
Dingies 0 .
Powerboats 29
Sailboats 23
Physical Water Chemistry
PARAMETER SURFACE SURFACE BOTTOM BOTTOM
(head) (mouth) (head) (mouth)
Dissolved Oxygen (mg/l) 12.5 13.9 3.5 4.1
Conductivity (MS) 28.5 335 33.5 36.9
Salinity (ppm) 15.0 20.8 21.6 23.8
Temperature (C) 228 259 240 249
pH 6.8 8.6
Depth 2.0 Feet 9.0 Feet




Incidental Occurrences of Natural Resources

COMMON NAME

LATIN NAME

COMMENTS

ribbed mussel

Modiolus demissus

least tem

Sterna albifrons

common tem

Sterna hirundo

mute swan Cygnus olor
herring gull Larus argentatus
hybnd ducks with ducklings

double-crested cormorant

Phalacrocorax auritus

starling

Sturnus vulgaris

house sparrow

Passer domesticus

greater black-backed gull

Larus marinus

tree of heaven

Ailanthus altissima

Additional Notes




FIELD DATA SHEET
PECONIC ESTUARY PROGRAM
TIDAL CREEK SURVEY - PROJECT 97521

Station: West Creek
Tributary To:

Last Rainfall Event: July 4, 1998

Field Crew: TWY/MJB
Weather:

Date: July 15, 1998

Position: HEAD MOUTH Time: 15:05 (mouth)
LAT: N40.59.514'

LONG: W(72.28.940'

Low Tide: Last Dredged:

High Tide: Moon:

Restricted Outlet: NO

Surrounding Land/Water Uses

Residential Commercial Recreational/Park Marina
Open Space Agricultural

Notes:

Land/Water Use Impacts

Storm Drain Size Type Location Culvert
Discharge Color Apparent Source

Road End Maintained Lawn ' Failed Septic Systems

STP Outfall Boat Discharges Other



Shoreline Condition
Bare, Non-Eroding
Vegetated

Hardened, Sea Wall

Surrounding Land Use

Bare, Eroding

Hardened, Bulkhead

Other

STRUCTURES/BOATS

WEST

EAST

Houses

[}

Docks

Bulkheads

Barges

Marinas

Houseboats

Slips

Jet Skis

Dingies

Powerboats

Sailboats

Physical Water Chemistry

PARAMETER

SURFACE
(head)

SURFACE
(mouth)

BOTTOM
(head)

BOTTOM
(mouth)

Dissolved Oxygen (mg/l)

7.6

7.5

Conductivity (IVIS)

4135

415

Salinity (ppm)

259

Temperature (C)

26.3

pH

Depth

6.0 feet




Incidental Occurrences of Natural Resources

COMMON NAME

LATIN NAME

COMMENTS

Additional Notes




FIELD DATA SHEET
PECONIC ESTUARY PROGRAM
TIDAL CREEK SURVEY - PROJECT 97521

Station: Goose Creek
Tributary To: Southold Bay

Last Rainfall Event: July 4, 1998

Position: HEAD MOUTH
LAT. N40.55.810" N41.03.084
LONG. W072.36.955" W(072.24.383"

Low Tide: 10:28, 23:05
High Tide: 03:54, 16:35
Restricted Outlet: NO

Surrounding Land/Water Uses

Residential X Commercial
Open Space Agricultural
Notes:

Town’s scallop shellfish program near mouth.

Land/Water Use Impacts

Field Crew: MJB/TWY
Weather:
Date: July 15, 1998

Time: 12:20 (head), 12:50 (mouth)

Last Dredged:

Moon: 3™ quarter moon tOMorrow

Recreational/Park Marina

Agquaculture X

Storm Drain Size Tvpe Location Culvert
Discharge Color Apparent Source

Road End Maintained Lawn X Failed Septic Svstems

STP Outfall Boat Discharges X Other



Shoreline Condition
Bare, Non-Eroding
Vegetated X
Hardened, Sea Wall

Surrounding Land Use

Bare, Eroding

Hardened, Bulkhead X

Other

STRUCTURES/BOATS QUANTITY
Houses 92
Docks 51
Bulkheads 23
Barges 0
Marinas 0
Houseboats 0
Canoes 1
Jet Skis 2
Dingies 6
Powerboats 50
Sailboats 2
Physical Water Chemistry
PARAMETER SURFACE | SURFACE BOTTOM BOTTOM
(head) (mouth) (head) (mouth)
Dissolved Oxygen (mg/1) 6.6 6.9 6.6 6.9
Conductivity (MS) 422 414 425 413
Salinity (ppm) 26.7 27.1 26.8 272
Temperature (C) 258 24.1 25.9 239
pH 8.0 8.0
Depth 2.0 feet 6.0 feer




Incidental Occurrences of Natural Resources

COMMON NAME LATIN NAME COMMENTS
bluefish snapper

green heron Butorides striatus immature
osprey Pandion haﬁaetus nesting

least tern

red-winged blackbird

Agelaius phoeniceus

common grackle

Quascalus quiscula

mute swan

Cygnus olor

herring gull

Larus argentatus

Canada goose

Branta canadensis

red cedar

common reed

Phragmites australis

black cherry

Prunus serotina

spike grass

Distichlis spicata

groundsel tree

Baccharis halimifolia

salt marsh cordgrass

Spartina alterniflora

pin oak

Quercus palustris

black locust

Robinia pseudoacacia

tree of heaven

Ailanthus altissima

sea lettuce

Ulva lactuca

Private canal not surveyed.

Flow meter deployed on

Additional Notes

and retrieved on




FIELD DATA SHEET
PECONIC ESTUARY PROGRAM
TIDAL CREEK SURVEY - PROJECT 97521

Station: Bass Creek Field Crew: MPB/TWY
Tributary To: Shelter Island Sound Weather: Sunny, 85 F
Last Rainfall Event: July 4, 1998 Date: July 12, 1998
Position: Time: 09:10 (head)
HEAD MOUTH 10.00 (mouth)
LAT.
LONG.
Low Tide:  07:12, 19:24 (extreme) Last Dredged:
High Tide: 12:31, 13:10 Moon: 3" quarter moon in 4 days

Restricted Outlet: moderate, neatural restriction due to shoaling.

Surrounding Land/Water Uses

Residential Commercial Recreational/Park X Marina
Open Space Agricultural

Notes: Mashomack Preserve, Nature Conservancy

Land/Water Use Impacts

Storm Drain Size Type Location Culvert
Discharge Color Apparent Source
Road End Maintained Lawn Failed Sepuc Svstems

STP Outfall Boat Discharges Other



Shoreline Condition
Bare, Non-Eroding
Vegetated

Hardened, Sea Wall

Surrounding Land Use

Bare, Eroding X

Hardened, Bulkhead

Other

STRUCTURES/BOATS

WEST

EAST

Houses

Docks

Bulkheads

Barges

Marinas

Houseboats

Slips

Jer Skis

Dingies

Powerboats

Sailboats

Physical Water Chemistry

PARAMETER

SURFACE
(head)

SURFACE
(mouth)

BOTTOM
(head)

BOTTOM
(mouth)

Dissolved Oxygen (mg/l)

Conductivity (MS)

Salinity (ppm)

Temperature (C)

pH

Depth




Incidental Occurrences of Natural Resources

COMMON NAME LATIN NAME COMMENTS
lady Crab Ovalipes ocellatus

bay scallop Aequipecten irradians predated
soft-shelled clam Mya arenaria

hard clam Mercenaria mercenaria

common peniwinkle Littorina littorea

green crab Carcinus maenas

hermit crab Pagurus sp.

Slipper shell Crepidula fornicata dominant
razor clam Ensis directus

ribbed mussels Modiolus demissus

winter flounder YOY

striped bass ’ YOY

bamboo worm Clymenella

red beard sponge Microciona prolifera common near foot bridge

mummichog

Fundulus majalis

Fowler's toad

Bufo woodhousii fowlerii

great egret Casmerodius albus resting/feeding
double-crested cormorant Phalacrocorax auritus

herring gull Larus argentatus

great blue heron Ardea herodius

roseate tern Sterna dougallii

mute swan Cvgnus olor foraging

black-backed gull

Larus marinus

immature/resting

common tem

Sterna-hirundo




COMMON NAME

LATIN NAME

COMMENTS

brown thrasher

Toxostoma rutum

grey squirrel

raccoon

white-tailed deer

male, feeding

chipmunk

salt marsh cordgrass

Spartina alterniflora

common rockweed

Fucus vesiculosis

Green hollow weed

Enteromorpha intestinalis

widgeon grass

Ruppia maritima

dominant near head

green fleece

Codium fragilis

beach grass

Ammophila breviligulata

bayberry

Myrica pensylvanica

groundsel tree

Baccharis halimifolia

red cedar

Juniperus virginiana

switchgrass

Panicum virgatum

common mitkweed

Asclepias syriaca

marsh elder

Iva frutescens

common ree

Phragmites australis

spike grass Distichlis spicata
glasswort Salicornia europa
post oak Quercus stellata
pin oak Quercus palustris
Tupelo Nyssa sylvatica

Small footbridge near mouth does not contribute to erosion. Osprey platform was not occupied

during this visit.

Additional Notes




Area near mouth has some areas devoid of vegetation on the western bank.

Northwestern banks of Bass Creek are dominated by Sparrina alterniflora with moderately dense
ribbed mussel beds. An area on the northwestern high marsh is presently being encroached by
Phragmites australis.

Eastern shoreline is not experiencing erosion.

Flow meter deployed July 27, 1998 at 08:24:06. Flow meter was retreived on July 28, 1998 at
08:24:36.

Benthic invertebrate samples were collected today. Samples from the mouth were coarse-grained
material and hard-packed sand. Samples collected from the head was very organic, fine silty
material with sub-aquatic vegetation included.



FIELD DATA SHEET
PECONIC ESTUARY PROGRAM
TIDAL CREEK SURVEY - PROJECT 97521

Station: Little Bay Tributary Field Crew: MPB/TWY
Tributary To: Hallocks Bay Weather: sunny, 85 F

Last Rainfall Event: July 4, 1998 Date: July 12, 1998

Position: HEAD MOUTH Time: 17:28 (head), 17:54 (mouth)
LAT. N41.08.900" N41.08.908'

LONG. W072.14.843' W(072.14.830'

Low Tide: 07:00, 12:47 Last Dredged:

High Tide: 00:08, 12:47 Moon: 3" quarter moon in 4 days

Restricted Outlet: NO, mouth sometimes shoals naturally with coarse grained matenal.
Surrounding Land/Water Uses

Residential Commercial éecreationél/?ark X Marina
Open Space Agricultural

Notes: Orient Point State Park

Land/Water Use Impacts

Storm Drain Size Type Location Culvert
Discharge Color Apparent Source

Road End Maintained Lawn Failed Septic Systems

STP Outfall Boat Discharges Other

Shoreline Condition
Bare. Non-Eroding X : Bare, Eroding

Vegetated Hardened. Bulkhead



Hardened, Sea Wall

Surrounding Land Use

Other

STRUCTURES/BOATS HEAD MOUTH
Houses
Docks
Bulkheads
Barges
Marinas
Houseboats
Slips
Jet Skis
Dingies
Powerboats 1
Sailboats
Physical Water Chemistry
PARAMETER SURFACE SURFACE BOTTOM BOTTOM
(head) (mouth) (head) (mouth)
Dissolved Oxygen (mg/l) 6.0 7.9 4.2 7.1
Conductivity (MS) 43.8 45.1 433 43.8
Salinity (ppm) 26.7 27.2 27.0 272
Temperature (C) 27.5 28.4 27.2 26.2
pH 7.5 7.9
Depth 2.5 feet 5.0 feet




Incidentai Occurrences of Natural Resources

COMMON NAME

LATIN NAME

COMMENTS

green fleece

Codium fragile

floating

rockweed

Fucus vesiculosis

ribbed mussel

Modiolus demissus

at base of Spartina

common reed

Phragmites australis

salt marsh cordgrass

Spartina alterniflora

poison vy

Rhus radicans

groundsel tree

Baccharis halimifolia

black cherry Prunus serotina
Catalpa

high marsh cordgrass Spartina patens

red cedar Juniperus virginiana
black pine

bay berry Mpyrica pensylvanica

bamn swallow

Hirundo rustica

American oystercatcher

Haematopus palliatus

Additional Notes

Western shoreline is eroding slightly, eastern shoreline erosion is less and patchy.




APPENDIX
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Specifications

Power Reguirements:
Qurput:

Qutput Time Constant:
RMS Noise:

Power-p Transient Peniod:
Light Source Waveiength:

Scarerance Angies:

8380 nm

[5- 130 gegress

. OmA X

Lineancy:

Seasitviry/Range:

<2% deviauon 0-730 77U

100x gain: 200 mV/FTU 23FTL
20x gain: © 10 mV/FTU 23FTU
5x gun: 10 mV/FTU S00 FTU

[x zan: 2mV/FTU (<730 FTWLY h

Temperaure Coefficient

Ovperating Temperature.

Depth Capabuity:

Overall Length:

Sensor Weignt (drv:

Body Diumeter

<0.03 %/°C

0°C w0 63°C

6000 m + 19.700 1t
[2omeL7
362 200z

-

23I:mi0m
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FALMOUTH SCIENTIFIC, INC.

3-D ACOUSTIC CURRENT METER (3D-ACM)

VERSION 7.0
FIRMWARE VERSION 2.78
P/N A800-010

Operating Instructions

~800-219

Falmouth Scientific Inc

1140 Route 28A PO Box 315
Cataumet, MA 02534-0315
Phone 508-504-7£40

Fax: 508-364-724C
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velocity. Hence the puise type sensor requires two wide band recsivers and very
fast circuitry to measure extremely small time differences. Williams (3] in his BASS
design eliminated this pariicular problem by reversing the receivers and transducers
to determine any differences in time delays.

The continuous wave type sensor described by Erown [4] eliminated.the nesd for
very high speed circuits by heterodyning the two recsived 1.6 MHz carner frequency
signais to obtain a beat frequency of 34 Hz and by mezsuring the phase differencs
at 34 Hz with low power CMOS logic circuits. However this circuiiry required a
second oscillator pnase locked to the first at a frequency difference of 34 hz. The
requirement of two receivers, the 2nd osciilator and the phase locked loop regquired
substantial amount of electronics, with & corresponding coniribution to overail
ize, cost, and power consumption.

)

The direction sensors in previous designs used either gimballed compass cards with
optical readout or gimballed 2 axis fluxgate magnetometers. The compass card
design was fragile, expensive and did not have good dynamic response due 1o
ineriz of the card and the low magnetic torgue inherent in compass cards. Simiiarty,
the gimballed fluxgate designs required jewe! bearings to minimize errors due
imperfect leveling causad by bearing stickiness, and this in turn required encicsure
in an oii filled chamber to provide'mechanical damping.

THE 3D-ACM DESIGN i
Figure 1 (right) iilusirates the location of the ! ST AN{UM
zcoustic paths used by the 3D-ACM. The P T HDUSING
3D-ACM has z total of 4 axes (see fig. 1). . Pemieng
Each axis is 13 cm in length and has a -

vertical separation of 10.5 cm. It can be
shown that only one of the four paths will be
significantly contaminated by the wake from c
the center support strut. The microprocessor ALV TIE ———. =y

is used to determine which axis is "0 L e—malnsTic
contaminated by flow interaction with the . _oTees
center support sirut. and wiil reiect the data // To- erg
from this axis. This is done by simply il -

cetermining from which guadrant. in the X-Y

olane, the current is flowing. Only thres axes are recuired for e compiete sciuncn
of the X. Y..and Z compcnents of veiocty thus permiting the zccurate
determination of current Jow essentiaily uncontaminates by flow interacucn with the

center srut.
The 3D-ACM inciudes & "no moving pans” direcuon sensor descrnibea below [t

MEMORY-7 2D-ACM



= _od - od
c-V cC+V
Where = Anguiar frequency (rads per s&c)

e
d = Disiance between transducers A and B (cm)
¢ = Velocity of sound {cm per s&c)

v = Component of velocity along peth A — B

@ED = @ba = 2(1)Vd
2., .2
c =V
v=c2[0,-0,] (c>>>v)
20d
fa gl i
— —
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PHASE MEASURING CIRCUIT
The phase sensitive detector shown in figures 4 idezlly can be treated as an analog
multiplier whose output is the insizntaneous product of the two inputs.

E.=K SINMwz =0
E.=K SINz:+6)

Where Ks. Kr are constants

E..=E,xE

&

[fS]
9
R

o

|

K. [cos (©, - @) = (

el

Low pass flitering  E_, qives E..
E.=Kcos (G,-0,)+E,
Where K = K.K.
2
and E_, = Zzro offset of the detecior

=
1

0, then E, = E.,=Kcos (©,) + E,

f €. =180, then E,,=E..=-Kcos (@) +E,
If @ =270, thenE,,=E.=Kcos (@, *E,

(@]
l

o
jy

o)

0 ]

0)

. =arczan [ (E2T0
(ED

Ca
cC |

[as]

ence = 1s Indenendent of the gain or anv d C OfiSEs IN INE Priase SEnsilive CEiscior Trhe
onlv reaurrement Is that there be z linezr relztionship DeTween the detecior oulbul 2nG iNe

cosine of the phase angie betwesn the signai and reference incut.
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output from the integrator is fed back to the sense coil. The complete circuit is &
negative feedback system which balances the earth's field with an equal and
opposite field in the sense coil. The field generated by the sense coil is proportional
to the product of the number of turns and the feedback current 1,. To minimize
power consumption the maximum value of required feedback current was minimized
by winding the sense coii with a large number of turns. The output voltage E_ 1s
given by

Hence E,, is directly proportional to the component of magnetic field (H) paraile! to
the axis of the sense coil. The advantage of this negative feedback scheme is that
the czlibration of the magnetometer is essentially insensitive to changes in the
magnetic properiies of the core.

MICROPROCESSOR

The instrument uses an 8052 derivative 87C3528 processor. All code is written in
object oriented "C" in an IBM/PC environment cross complied for the target.

MEMORY-13 30-ACM



The final design utilizes a 82C55 24 programmable input/output port operating
under the 87C528 control to sequence the velocity measurement through the
various acoustic paths and reference phases znd the measurement of the outputs
of the 3 magnetometers and the 2 tilt sensors. The numerically intensive
comoutations to process the raw data require the powerfui 87C528. At 2 scans per

zcond the microprocessors operating as descriped wiil consume 25 mw average

SUMMARY

The 3D-ACM is based on & simple, smail design with a power consumption of 50
mw. Similarly the complete direction sensor (magnetometer and acceierometer)
consumes 5 mw, is smail and exiremely rugged and clearly mests the accuracy
requirements for a good current meter. It has been shown through tow tank testing
thet the directional response wiil be substantially free from flow perturbation effects.
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Q“ Designaton: D 421 - 85 (Reapproved 1983)¢"

Standard Practice for

Dry Preparation of Soii Samples for Particle-Size Analysis and

Determination of Soil Constants’

This =encard i iaseed woder B2 Sxed desgmston D 42); the tumper immedimely fliowing tie desigoaticn wdaes B yer of
ongz2i aeopocn or. in the o of revwion. the year of A FeVISOTL A 2UIROCT T PUCSRES indieuss e year of it smepraval. A
supe=—TX =e=ing (¢) indicitas an edizonal ciazmze decs s (2t -:-n..cn ar r:::'—av:.L

TTis mandsed Aas 2een awpraved for - fznag:—g:a/.nebmmaqueﬂz_ Conzut the Dab Incex Qf\';x{‘xg.an:a!d

Sranderss for the spe=fic

ye=tr of [oznwe weticn Acs dezn adopred by the Depar'mm o Deerce.

4 Ngrz—zdtonal ciange wos made trourhow m Seiemer 1993,

1. Scope

1.1 This praczies covers the dry preparation of soil sam-
ples as received from the feid for particie-size amalysis and
the deterimination of e soil consianis.

V.2 Tais standard does rot pwrport (0 address all of the
satery proolems, i any, associmed with s use. It is the
responsibiiiry of the wer of this szandard 19 estabiisn appro-
priatz safery and hewth proctices and derermine the 2ppiica-
biiity of requlatory imirarions prior 10 use.

2. Refereaced Docaments

2.1 ASTM Stondards:

D 2217 Pracdes for Wes Preparzrion of Soil
Pardcie-Size
Constznts”

¥ Il Spezificcdon for WireCloth Sieves f{or Testng
Purpeses® :

amyies for
Aralysis and Determinzbon of Sou

3. Significznce aud Use

3.1 This practee czo be used 10 prepare sampies for
parpcis-sze and plasicry tesis whess 1t is desired 10 dezer-
mine e vaiues on air-dried sampies. or wiere IU is knowa
thart air drying does oot have an effact an test resuitg ""anve
10 sampies prepared m accordance with Pracdes D 2217

4

4. Apparams
4.} Balgnce, sensave w0 Q.1 g
Morniz anf Rupoer-Coveres  Pesiie.
umﬂm up the aggezztions of soii paracles.
3 Sszes—.A. se=ies of Seves, of square mesd woven wire

ciom ccoformung W Speciczmoc £ 11, The seves reowres
arT 2 follows:

surmabie  for

No ik Timms
No 0 l.C-zo
No R (L Uoeum

Tams crosuoe g oncs 2 ams on of ASTM Commzina= >-.§ 5o Sou ang
af Succcmmmin= OL18.03 2
Blamarry. and Denany Chame—enes of Saus

Jurment acuop asproven Duw 25 (985, Publinec Secm=mmoer 1983
Fulnited & D 410 - 2D T, Lan srevrows cigon D <2t - S8t Te

D armus: Boox o A4S0 Siznoerar Vai 04 08

b inmuy ook 5y 5T M Simamarze Vor 14 Q2

Focx ¢ & e & r=oomsb

Texyurs.

Oronsiy

4.4 Sampier—A riffle smpler or ampie spiimer, for
quartering the sempies.

5. Sampiing
3.1 Expese the soil zzmpie as recsved from the field 1o the
air 2t room temper3ture untl dried thorougnly. Break up the
agerezzrions thoroughiy in the mortar #itk 2 rubber-zovered
pesile, Sel=x z represenranive ssmpie ¢f the amount required
to perform the desired tests by the methed of quartering or
bv the use of z ssmpler. The amounts of material required o
pecform the individual tests are as foilows
1.} PzricieSizz Anciysis—For the partciasgzs anai-
ysis, matzial passing 2 No. 10 (2.00-mm) sicve s required in
amounts egqual 10 115 g of sandy soiis and 65 g of exher siit
or ciay sous.
312 Tests jor Soil Consenrs—For the =3 for soil

> constanms. material passng the No. 40 (42%5-im) sieve is

required = totzl amount of 220 g, aliccared as foillows:

Tex Grazs
Uiquid Limst 100
Plasze ket 1L
Cantridzgs Ttotsture 2gutvaicnt 10
Vonmmeze = 30
Crexx = 45

6. Preparzton of Test Sample

6.1 Seism that portion of the air-dred sampie seleci=d jor
purpose of wsts and record the mass 35 the mass of the ot
=5 sameie uncorTesi=d for Qygroscopic motsturs. Separate
the test ssmrie by Sieving wich 2 No. 10 {Z.00-mm) geve.
Grind that racoon rezained oo the No. 10 2262 10 2 morar
with 3 rubber-coversd pesde unni the aggrezzmons of sou
paracies are broke2 up 010 the segarsie graine Toen
seoarate the gound soU 1nIo two fraclons by soang with a
No. 10 sz .

8.0 Wast ‘hsr Tucdon rzrzined arer bz second avng
= of ai! fze materal, ¢y, and wegn, Resord this mass as
(ne mass of coarse rmatema: Sieve the coarse matenal
oemg washag 3ac dried. oo the Ne 402 Tiimm geve

=cord 132 Tiss retauned on the Ne < acw

arer

=, Test Sampie for Pardcie-Size Anaiysis
T 1 Thogroughly TuX 0gzinos the Tacwons pasanz tte No.
0 {2.90-mm} neve n both sieving ooersOonrs and ov the

merhod of quart=ring or he use Of 2 SIODIST. eisct 3 pOraar




\ & D421

weighing approxmately 115 g for sandy soiis 2nd approx- 0 (42¢1m) geve. Discard the fracSon rerzined on the No.

mately 43 g for git and <lay soil for parucie-size analyss 40 geve. USE the fr:ac:ign passing tae No. &) deve for the
dererminaren of the soU ConSIEhIs

3. Test Sampie for Soii Consiants

| 3.1 Secarate e reDaining porden of the matenai pessing 9. Eeywords .
tne No. 10 (2.00~2m) Sicve I01a TWO pars 5v means of 2 No. 9.1 dry preparsnion: pargcie-siz2 anatyss ot

me,:m&zaervrbrTsznqmm@mmmnrmeﬁx;mmmciwpsmdgm S==s/18Q I SIAnRCT
‘ w2 &y ABM mArTICTAd i Ohs J20ET. Umers of S SANCIT A8 SXDreCy sQviad Al GerarmEnon of 1 veulTy G Any =
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qg“ﬁ Designation: D 422 - 63 (Reapproved 1220)”

Standard Test Method for
Particle-Size Analysis of Soiis’

Tres mmrpdard 15 ed ynasr the fixed demgmaugn D 422: the sumber wnmedizsty bilowng the csagn=uca iodicier e yoxr of

erignad 2eepuon or. in the sz of rvivoe. e vy of lew measion. A QumIXT In pareathees indiciies the yoxr of e reacproval. A
wrpermist ezulon (4) indimite 20 editorinl crange mace the 12g rovisicn Qr EACUTOVAL

" Ner—Secuon |9 was add=d editonzily i Seciemer 1990

1.1 Tos e wethod covers the quannwtve detcrmirs-
uon of the distiguton of particie sizes m <oils. 1ae
disgicunon of partcie sizes larzer than 75 pm (remined on
the No. 200 sigve} is derermimed by sieving, while the
disiibudon of parucie sizes smailer than 75 pm is deter-
muned by a secimentation process, using a hvdrometer 1o
szzure the pecsweary datz Notes | and 2)

NgTZ | —Separzten may be mads on the Na. < (£.75zm), Na. 40
(425-um), or No. 200 (T73-um) Seve instead of the No. 10. For whataver
Sieve used, the drs shafl Be indicares in the reoore

NotE Z—Two Trpes of disperion devices a2rz providsd: (1) a
high-spesd mechapicni srrer, and (7) ar dispezmon. Exe=ive mwven-
zztons indicste thay air-dispe=ion dovricss producs 1 more pesbve
disperTion of pisstuc woils bdow the 20-um = and apprechably less
degedaton on & sz= whes wed with sandy sois Secause of tha
deSnite advantes= Gvoring 3ir dispesion, its use is reccmmended. The
recuins fom the two Opes of deviess differ in magmituds depending
upon sofi type, lzzding 10 marked differwmes in partcs szs dsuipu-
ton, epesaily for dze= finer <hon 20 pm.

2. Refereaced Docments

2.1 2STAM Sianderds:
D421 Pracder for Dry Preparation of Soii Samples for

Pardcle-Size  Ansives and Det=rninabon of Sotl
Constants™

E Il Specfication for Wire-Cloth Sieves for Tesung
Purposes’

E 100 Specidezton for ASTM Evdramer=—=*

3. Apparams

3.1 Z2alanczs—2 balance seasidve w0 0.01 g for weighing
the mzreria paesing 2 No. 10 (Z00-mmm| geve. znd 3 balanee
sengitve 0 0.1 & of e mass of the sampie 0 be weighed for
weighing the mwatariai rewines on 2 No. 10 deve.

3.2 Suming 4opararus —Either apparars A or B may be
used.

Apparatus 4 shail counsist of a mechanicaily oper-

=22 O-13 on Saii
U rocssoiln of Sucemmme D103 an Tantum
i Coarazmenene of Soils

imioc apemoved Nov

311947 Ongmailv puciienes 1938 Reomes
G ASTM Stmmasras Vo 0208
{ Soox 3 ASTM Iimzorzs Ve 3402,

Y ASTM Stmdzee:, Vo 1203

ated simring device in which 2 switably mounted elecmic
MOTOT TUrDS 3 Verteal shaft at 2 spesd of not lexs than 10 000
rpm wihout load. The sbaft shall be equipped with a
repizcezble surring paddle made of mewnl piasde, or hard
rutber, 25 shown in Fig. 1. The shaft snail be of such lengrh
thar the strring paddle wiil opesars ot less than % in, (19.0
mm) nor more than 1% in. (33,1 mm) above the bottom of
the dispession cup. A spedal dispession cup conforming to
etther of the designs shown in Fig. 2 shall be provided 10 hoid
the sample while it is being dispersed.

3.22 Appararus B shail consist of an air-jer dispersion
cup® (Note 3) conforming 1o the g=nerai detsils shown in Fig.
3 (Noms 4 and 3).

NQTZ 3=—The amount of Jr required by am 2ir-er dizpermon cop is
of tbe order of 2 2} /min: some mm=il 2ir CoMETESOrs ae 2ot capable of
suppiying sufic=t 2ir 0 op<3le 3 .

NOTZ L—Arsther air-type dispersion derics, known 35 2 dispesion
e, devdopes by Caun and Davidson a1 lowa Stxxe Coflege. ks bemm
sown 19 gve resits squivaient 10 those seaured by the 2ir-je: dispession
crps When 1t is used, soaidng of e mmpie <3 be dope W the
sedimentanen cyiieder, thus eliminanng the pe=d for Tanderring the
siurry. Whe the air-dipergon wbe i used, it szl be 0 indicme=d in
the reoort

NGTE S—Watr m=y condess in = fines when got in use. This
warer must be mmoved, sithey by wxing 2 water rap on the air fine. ar by
blowing the water qur of the line befors wdng auny of e ar for
Glspersion purposes.

5.3 Evdromerer—An ASTM hydromessr, graduared 1o
read i either specific gravity of e suspeasion or grams per
litre of suspezsion. and comiorming 0 the requirsmexts for
hydromezers 131H or 1524 in Spedficadons £ 100. Dimen-
sions of both hydrometzrs are the me, the scuie being the
only item of differencs.

3.4 Sedimemarion Cylinder—2. glass cylinder essemmially
18 in. (457 mm) in bezghr and 2% in. (63.5 mm) in diamerer,
and marked for a voiume of 1000 mi. The inside dizrmer=—
shall be such that the 1000-mi mark is 36 = 2 cm from the
botom on the ingde.

3.3 Thermomeer—A  thermome:er
(0.2°C.

3.0 Sieves—= semes of seves, of square-me<h woven-wire
ciow. conformung (0 the require=eaws of Specmficznon £ 1.
A full sev of geves inciudes the following (Note 6);

acuariae w

-—
177
ks

) Demiien woring CTwane for s cup are avadabie 1t 3 nomuza oo Som
ne Ameiaan Socmy for Teomg apd Mumrar (916 Racs St Philacerniz, P4
19101, Orez Adjune Ne. LI-832220-00.
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Matre Eaurements

—_— ~Puneh
‘ ﬁ—l/ 0.203" 2ozcd
{n}

02m | ti

£18 - 19.9

T 0561 0.049
mm ac2 124
e 1

n. (75mmmy Ne. 10 (100—::::)

Jan ($0-mm) Ne. 20 (350we=)

1R G752z No. 40 (&2%~1m)

Jan Q2.0-mm No. 40 C50w=}

Yein, (19.0-2m) No. {40 (106~2m}

¥an. (9.8vczmm) Na. 200 (7 5um)

Na. 4 {(4.75-m

NOTE 6—a 22 of tisves giving uniform soacizg of potowe for e
RO 23 required in Secion 17, may be weag if desed, Tous 5oz ¢cooass
of the foilowing gevex

Mo (T&x=) No. 15 (1.1Fa=)
Pvig, (57.5@x) No. 3 (600-um)
pin (19.0-ma} No. 80 (300-m)
B-in (9.5-mm) Na. 100 (150=um)
Na. 4 (475-nm) Na. 00 (7 5um)

No. § (L36<nrz)

37 Watzr Bath or Comstant-Temperanre Room—2
at2r B2l OF CONSTEOT-iEmpersiure room lor maiptaining
the soil suspension 3 a comsiant tempesonure during the
nydromersr znalysis. A satisfzciory wales i2nk is an insuiated
Gnk that mamming the tempersture of the susheasion at a
comvenient ¢omsant temmperziure 2t or zear 68°F (Z0°C).
Such z device is filusaared in Fig. 4. In cases wioere the work
8 peformed Im 3 rocom at an euromatclly conmoiled
comsiant mpeszrure. the water bath is not necssary.
3.3 Beaker—A bezker of 250-ml cpacyy.

9

Timung Device—A watch or cock with a secoond

[PV}

hand.

4. Dispersing Agent

4.1 A spiunon of scdium hexametzpposgiate (scmesmes
cziled sedur mezpnospaate) shall be wsed in disulles or
lemmineraiized water, &t e rate of &0 g oof i
Neszmetzphospazteslitre of soluten (Nate "L

NOTE T—Soiutons of Ws st o amdie, siomty TTUET oF AvUTIVIZ
cX 10 (e orAopacioante formT with a nezuitan:
2cTon. Soiungas thowid Se prevared freguee T
or xaustad o 32 of 3 or 3 &y mezns of sodus orboezie. Bomie

Conwminizz soingons shouid dave the date 3f creTarzson mmorxes o0
N

42 Al wahrer used  <hall e =ther disulled  or
demigeraizad water. The waler for 3 avdromerar e shadl

Deted of Stiming Pecdies
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Se Jrougnt 10 e lemperniure Mal i expected 0 pre
dumng e hvdrometer est For exomuie,  the sedimestx
SOt orinder 5 10 oc placed im 32 wote bath the dastiles or
Cemigeraiized watzr o be wsed cnall te broushi w0 a:
Sf e conoited water bath or, Y ine wediges
Siimder = ousez o2 room Wl conooded oo
rer for WBe temioshal Te at the wrmperature of ot
TasIC @TSERrRiure [or e avarcrmeter tess s o877

varmazens of tempemarese do 20U mirogucs
differencas thatr are of pracscsi Sgicance 2nc do 20t

grayvent e 1s2 Of IJTeCuons lamved = DrC‘.ZCT{Cf':..



5. Tes: Sample

3.1 Prepare the test ssmple for mechanicsl analysis as
outlined in Pracdes D 4Z1. During the preparanon proce-
dure the ssmpie is divided inta two pordons. One pordon
contains only prrticies reained on the No. 10 (2.00-mm)
Seve whiie the other portion contzins only pardcies passing
the No. 10 deve. The mass of air-dried soll selecizd for
purpose of tess. as prescriped in Pracdce D 421, soail be
sufficent 0 vieid quentides for mechapic amziysis as
follaws:

5.1.1 The <z= of the pordon rzzained on the No. 10 seve

sbzll depend on the maximum dze of parhcle, aczording

the following cheduie

Nomirmi Diamees of

Lacses Parcde Apprezamiate Mimmum
i {==) Mam of Pz, g
(3 0
o (19.0) 1000

1 (259 000
s (28.1) 00
1 (8 <0
I8 0

5.1 Tae siz= of the pordon passing the No. 10 seve stall
be zporoximately 115 g for sandy soils and approximatety 63
g {or 9t and cizy solis

52 Providon is made in Secdon 3 of Pracscs D 421 for
weighing of the air-iry soil selected for purposs of te<ts. the
cezarzaon of the soil oo the No. 10 sieve by dry-sienng and
washing, and ‘he weghing of the washed and dred fracacn
retained op tke No. 10 sieve. From these two masses ths
Dercentagss rewined :nd passing the No. 10 seve <n be
~icuiated in sccordanes with 12,1

NoTE §—a
sulverizazion of iz poruon
casuzg the No 2dding thes vaine W e mass of e washed
ind gven—dmed scrmon reeemed on the No. 10 acie

the cods may Do secured by wegzhing

2=2ra

10 gdeve 228

SIEYE ANALYSIS OF PORTION RETAINED ON NO. 10
(2.00-mm) STEVE

§. Procedure
§.] Segarziz the porzon miamed op the No. 10 720G
mrm) sleve Ino 3 sem= of fracuons using the 3-m. [ 3-mm).

o=k op thc mass vaiue ane e torougines of

X
-
=
Kl
P Rl -
Lty g
§
H
i
Sty uw ,:‘
3
[RNES
|
i o
s Tt e EL‘H,"’.

MeTic Ecudvakems
n. Ta 1 2 5% 14 7
om =2z 2.4 782 1882 258 aun
FiG. 4 Insuixted Water Bath
2-n. (S0-mm), 1Y%-in. (37.5~mm), l-m (25.0-mm), Y.

(19.0~mm), %-in (8.S5-mm), No. 4 (4.75-mm), and No. 10
deves, Or as many as may be nesded depending on the
sampie, or ugon the specificadons for the matemiai undes

1est
§.2 Conduc: the simnng operaton by menns of a laterai
and verdczi mouon of ide Seve, accompamed by 2 jarmog
2C3CT 1D OrCET 10 the sample —oving connnuousiy over
‘Re surface Jf b2 Sieve. ln Do C2se TT 0T mMAamrpuiare
fragmesnts in the sampie trcugh we sisve Ty 2and. Conunue
gcwing uati not more then | mas % of the remidue o 2
deve passes At geve during ! min of seving Whes
| @enng 15 used. = the thoroughrness of geving

meosarseni

[

=v usipg the 2and method of sieng as descibed apove.
0.3 Determune the mass of ezcz facaon on 2 baiance
cogformung © e regwremenss of 21 Ar the snd of

Wi masw=

weigning, W sum of xzncs on zil the meve

uses should squai cioseiv the onmrnai mass of e quanory

seved.
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HYDROMETER AND STEVE ANALYEIS QF PORTION
PASSING THE NO. 10 (2.00-zm) SIEYE

-, Dererminadon of Compesite Correcdon for Hydromeres

Reading

7.t Eguadess for percentages of soil r2maining In suspen-
don as givez in 143, are based on the vee of disEiec or
deminemaiized warer. A dispersing agent s used m the ~areT.
nowever. and the specific gravity of tne ruiting hquid 1s
appreszhiy greater than thar of distiled or demunesziized
walEs.

7.1.]1 Bat soil hydromerars are caifbratzd at 687F (207C),
and verzoons I tempesature from this sandard eopes
mre producs mzctursces in the acmai hydromezer readings.
The amount of the imaccuracy inc=ases @s the vesizdon
from the standard empessnure incsases
- 7.12 Hydromezers are gradusred by the manufzciurss
be read at the bowom of the memiscus formed by the liquid
on the stem. Sincs It is not possible to seczre Teadings of soil
suspeasions 3t the bottom of the meniscus, readings must be
taken ar the top and a correction appiied.

7.13 The ner amount of the ccrrecdons for the thres
ftems saumesated is dcsglarm 25 the composite coresdon
and may be derermined experimentily.

7.2 For convemiencs, a graph or wzkle of compogie
carmections for 2 sies of 1° iemperamure differznez for the
range of expesied ST EMPETIOUTS DAY be prepared and
used as mesced. Measurement of the compesite comrestons
may be mzds at WO lemperamures sTenning the 211“ of
e’oe"*.ed 16t temmperatures, and corrections for e imterme-
diare tempematures calculated assuming 3 Swaighi-ine reiz-
fonship berwean the Two obsesved vaines.

7.3 Prepar= 1000 mL of. lquid compesed of distied or
demiperzlized water and m agemt m the ,amc
proporzion s wil preva:u in the sedimeararion (hydromezer
Zest. Place the lguid in 3 sedimentanon ciciinder and :he
ciinder in the cORSIERL-EMpeTaturs water Cath. st for one
of the two EmIDETaIUr=s 10 be used. Whez the temperamure of
the liquid becomss consmnt ipse: e hydromes=. and.
afier a short intewval to permit the hydrometer 10 come 10 e
temperature of the liguid, read the hmmme": at the top of
the meziccus formed on the stem. For hydromeer 131K the
composite correction is the differsnce berwesn this reeding
and oze: for hydromezer 132K i is the differsacs betwess
e reading and zevo. Bring the liquid :md the hvdromersr to
the other t=mperanure 0 be used znd secare he COMPOSIE
correcaon zs before.

8. Hygroscopic Moistare

8.1 Whe= the sampie is weighed for D2 hvdromaar (et
weigh out an auxifiary porzon of from 10w 15 ¢ £ 1n 2 smail
meral or gisss container, dry the sampis 10 2 CSOSIANI DRSS D
il aven ar 230 = T (110 = 3°C), and wwigs asun. Feccrd
the masse<

9. Dispersion of Soil Sample .

9.1 When the sofi is mmosty of tge ciay and 2t ar= weoga
out a sampie of ar-dry sou of approumarey 30 g Waex the
soi 15 mostv sand Le SAmpie shouic e ipproxmately 100
g.

82 Place the sample m the 250-mi beaker 2nd cover with
125 ml of sodium hexamemphosphate solunon (40 31
Str undi the soii is thoroughly wezed
least 16 b

9.3 Al the ==d of the scaking pedod. Cicperse the ssmpie
further, using ether surring apparamus A or B. If sirming
apparemms A 5 used. Tznsfer the soil - warer surry from e
bezker [pwo the specizi dispermon cup thown wm Fig
w3sfing any reidue Jom the Deakzr ot the cup wats
disdlled or ceminermiized water (Note $). Add disslled or
deinesnilzes water. If pecsssery, so (h=r the Cup is mors
than half fuil Sdr for a peicd of | mun.

Allow w sozx for ax

NQTZ 9—= lurze size symage is 1 convemiznt drncs for aandling ws
war i (he wesmng opemron. Ot devies izl
bottic 20d 3 hose wTD zorzis conmer= W 3 =
i1 8

coivde (he washewes
srimed dieiledt wape—

9.4 If srding apparams B (Fig 3) is uwsed remove e
cover czp and connec: the cup 10 3 compressed air supply bv
mesns of 2 roboer hose. A alr gage must be on the line
berween the cup znd the coomol vaive. Open the conmi
vaive so thar the gage indicores | poi (7 K5°2). prezsure (Notz
10). Trznsfer the soil - water siurry fom the beaker © 122
zir-ier disperion cup by washing with dismied or
deminemalized warer. Add disalled or deminemziized water,
necs<szry, so thar the totai volume in the cup is 250 =i, bur
nO more.

\0'2 10—The inidai wr precers of | ool Is m=guires 10 provest e
@i - ELTP_'E"Dmm""-’XmDLG&C“&"‘LL’t
18 tmoged 1o e disser=oa ¢,

0.5 Place the cover czp on the cup znd open the ar
conmsi vaive undl the gage pressurz s 20 psi (140 kPz)
Disperse the scli according o tae following schednier A

Disomwicn Poa,

Famcry ndex =
Undes £ s
$w 20 10
Cve 0 R K.

Sotis contzining largs ® perCImiags of mic2 aged be q.. eried
for only [ min Afier the dispesion pesiod, reducs the 2382
pressure 0 | psl progarziory 0 gaosies of soil - water siury
10 the sedirmeazdon cyiindes, )

10. Hydrometer Test

10.! lmmediztely arter dispermon, transfer the soil - water
sy 0 (he gisss sediment=non ¢rlinder, and 2dd disniiec
or de—inerzijzed water untl e Wl voiume s 1600 mi.

10.2 Usng the palm of the hang over ihe opea ¢2d of the
cyiinder {or 2 rubfer stOpper @ the opez ¢ud), n.m de
criinder upsice down and teck for @ pemod of ! mur o
compicrs the agmbon of the siurry (Nowe 1), Az .:L: end of
| cun ser tme cvbnder o a copvemuez! lecazon and @z
hvdremessr reodings @t e fcllowtng ntervels of
. eoswes fom the bezinning of sedimeTi2d0m), Or 25 maz
as mayv be oz2eded degending on We sarmoie or e speciics-
00 for tme matenal undes tesr 0030 150 30, Q0 230 amc
L0 if e conroiies =zier cath s used the sedimes.

§— .}.‘F ——

[ boetd

(P

tace ciiizder shouid be piaced in the Seth beTwess e D
and J-mun cedimes.

NGE 1l—Ths sumber of twzz donmg hm mioute showd e
.‘:’J"C‘t]m"!__! C‘U WL.-.LZ'\' e 2o usece dpeT ing Sacx 28 TWO T
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ATy sail remaining in the dotom of the cyinde durirg the firt few
turns shouwid be loosened &y wgcmu.s shaking of be cyiinder wisie T 1
in the inveszed position.

10.3 When it is desired w0 tzke 2 hydromersr r:nding,
carefuily insert the hydrometsr abour 20 to 25 s bedore the
reading is dus 10 2pproximately the depth it wiil have when
the reading is taken. As soon as the reading 1s ke, carefully
remove the hydrometsr and piace it with a spinning m&ton
in 2 graduate of clean disdiled or dc:m.nc::um 3Lt

NOTE 12—t &5 impenant 10 reove the hvummr— immadizraiy
ar-::c.mngb.:s._gssbaﬂbcmxzanbcmpmm'mm
formed by the suspenacn around the stem, sincs I = ot passitle ©
secure rexdings ar the benom of the me=iscus

10.4 Afier e=ch rending, tzke the wmperzrure of the sus-
peasion by msering the thermormeter into the suspension.

11. Siere Anaiysis

11.} After wking-the fnai hydrometer rezding - tansfer
e suspeasion 10 2 Ng. 200 (75-um) sieve and wasi with tzp
water untdl the wash wares is clear. Transferithe materal on
th: No: 200 seve w0 2 saizble container, 'dry in an oven at

230 = 97 (110 =-5'C) and mdike 2 sieve analyds of the
pomon Terained, using ss many seves as desired, or recuired
for the marerial, or mxm- tﬁe “spe::nc:mou of the matenal
under ta<t i

) C.U.CULATIONS AND REPORT )

12. Sieve %mxys:s?zlns ifor the Poruou Caarse than 1he
Na. 10 (Z.Q-O-mm\ Sieve

12.1 Calcalare the percemmge passing the No. [Q geve by
mvxdmgthcmzsp&sngmc\lo. 10 sieve by the .“assorscm
origmally spiit on the Neo. 10 sieve, and muirtiplying the resuit
by 100. To ottain the mass passing the No. 10 deve, subtac
the mass resined on the Ne. 10 seve from the original mass.

122 To secure e toral mass of soil passing the No. 4
(4.75mm) deve. add 0 the mass of the matetial passing the
No. 10 sieve the masx of the fraction passing the No. 4 deve
and ret=ined on the No. 10 sisve. To secure the toral mass of
soii passing the %-in. (9.3-mm) dgeve, add w0 the totz! mass of
soil passing the No. + deve, the mass of the fracdon passing
the %-in. sieve and r==ined on the No. 4 geve. For the
remaining sieves, connaue the calcufadons in the sams
manner.

12.3 To des—rmme the twWtal perceatage passing for eaca
Seve, divide the tomi mass passing (ses 12.2) by the towl
mass of ssmpie and mumiply the resuit by 100.

13. Hygroscopic Moisoare Correction Factar

12,1 The bydroscoric moisture comrecdon facar is the

TaNo berwe=z the mess of the oven-dried wmmpic and the

ar-dry mass befors drving. It s 3 number less than ome
¢xCspl when thers s 20 hygroscopic moisturs.

14. Perceareges of Sof m Seospeasion

4] Cxcuarr Gz oved—iry mass of son uss @ e
bydrome= apnalves ov multipivigg the ar-iry mass bv e
hygroscore maostire correcaon factor.

14,2 Caicuise 2e meoe of a wwl sample reprecez
the mass of soll uses in the bvdromerer te<t. by dividmg the

ovea-dry mass used by the percearage passag e Nao. 10

reoreceated av

TABLE 1 VYaijues of Camecson Faces, o for CiHzrent Scecific
Gravities of Sod Partclos!
Soacic Gravity Comecmon Facer
2.85 Q54
250 ges
2.25 gs=
220 Q<7
2.7% 0ss
270 1
228 1.}
b= Hiey]
2.8 .2
P2 1.2
2.45 1.62

4 Fer =2 I ecianon for percaiags < =0 remmnmng 1 SS50erTSn When weng
Hyoromewer 15294 o

(2.00-mm) sieve, and muitpiying the r=uit &y 100. Tais
vaiue is. the wtighz W in the c:_u.ation for percentage
remaining in suspension.

- 143 Tke percentage of soil remaining in s::sor'ﬂnu 2t the

_k:v:l at whica the hydrometer is mezsucing the densiry of the

uspemsion may bc.t:lc.ﬂate:i as follows (\ou: 12 For
hydromezer [51H: & . . -

P =[{100 OOO/W') x G/(G G¥Z

_ Note 15—Tbe bracketed pordon of the equanos for hydromess
1518 is conmant for T seies of redings and may be cicubared Sret 2nd
then mu.LImn:f.thr_ pomon m tb.: ;:u——.b—--

For nvurome::: lSlH: '

, - -

e = (R.a/W) < 100
woerz: -
comresdon faction to be applied 10 the rding of
hycromezr [32H. (Values shown on the scaie are
computed u=ng a spesiic gravity of 2.55. Correcuon
faciers 2re given in Table 1),

2
[}

P = 'pe:'::nag: of sofl remaming in susgesndon at the level
at wiict the bydromerer measures the deasirv of the
suspension:

R = bydrometz reading” with composite cormecion ap-
plied {Secdon 7),

W=

oven=iry mass of soil I 2 tow! te wmple repre-
sented DY mass of soil dispersed (se= [£.2), g,

G = speciic gravity of the soil partcies, and

= spezific gravity of the Hquid in whick sofl partcies are
suspended Use numencai velue of one m both
insmncss iIn the eguatop. In e frst imstance any
possivie veriagon producss no Sgnificant eFect, and
in the second instance, the compoaits correcdon for R
is based or a vaius of one for G,.

.

. Diamerer of Sod Parddes
3.0 Toe diamers of 2 parocie comesconding W the
perteatags indicaied by @ gven hydromets reading snail be
clcuizted zecording w Stokes” law (Nete 1-), on the Tasic
hat 2 pm.ici= of this dlametsr was 2 2 suriacs of the
&s*c:.son zt the beznming of sedimentanen 2nd Lad seried
¢ e level 2t wiucd ke bydromes < o

M('*-—g La Q~-<-'~

of tae suspezsion. According to Swokes' iaws
D= V[30n980(GC - 51 x LT

waere:

D = dizmerer of pArgcie. mm.

-
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n = cosdmceat of vmsn:y of the suspending medinm (in
this czse water) in poises (veries with changes in
tempeamire of the suspending medium),

dismanes from the surfacs of the suspen<ion w the
level @ wiich the dezsity of the suspension is being
mezsure, ¢ (For 2 gven hydromer= znd sedimex-
tanen ¢ylinder, valnes vary according 10 the hydrom-
ew=r readings. This distznce s kzown as eJecove
decth (Tabie 2Y),

I~
11

T = interval of Wme fom begmnming of sedimentanon to
the tzking of the reading, min.

G = speciSe graviry of sofi pardcles, znd

G, = specfic gravity (relznve demsity) of suspeading me-

dium (vziue may be used as 1.000 for ail pracdeal
purpeses).

NOTZ l4—Sines Stakes’ low conmdess the tmminai veiocky of a
sinzle spoes fziling in ax-indnity of Hquid, the sizes cicziated ToreEat
e dizmers of shoss it wouid il at the sme ze o the wof
parucis,

15.2 For convenience in calenlatons the zbave equation
may be wrinea z< foilows:

D= xJL T

waere: .

K = consmnt depending on the tempemsmurs of the suspen-
sion and the specific graviry of the sofi pardcles. Vaiues
of X for 5 range of wemperamures and specific gravides
are givex in Tabie 3. The vaiue of X does not changs for
a sezies of readings constirutng 2 test, winie values or L
and T do vary.

5.3 Vaives ¢f D may be computad with sxfcenr acs-
=C7, Using 3n ordinary 10-in. slide rale.

Notz [5—The value of L is divided by T udng the - sad B-aczies.
the wguare roct seng indicmted on the Dsmle Witkewr :.sc:'_.x..:..g the
value of 1he squzre root it may be muitiplied by £ wsng Sther the C- ar
Closcale,

16. Sieve Analysis Values for Pordon Fimer than No. 10
2.00-mm) Sieve

i6.] Czicnizdon of percentzges passing the various geves
used In deving the pordon of the sampie Tom e hydrom-
1er test Involves several steps. The first step is to coicuiare
the mass of the fracrion that wouid have been rerained on the
No 10 deve had it not besn removed. This mass is equai ©
the total percentage rerained on the No. [0 sieve (100 munus
wtal percemmer passing) tmes the mass of the o sampie
regresented by the mass of soil used (as ciculared in id.2),
and the result divided by 100.

1¢.2 Caicuizre next the tow mass passing the No. 200
aeve. Adc cgether the T=cdonzl masses rewmized oz ail the
seves, '_nciuciizc the No. 10 sieve, and subuac this sum Fom
tle mass of the tawl szmple (2s calcuiated in 14.2),

1€.3 Caiculziz sext the ol mases possing eoch of the
Oto=r meves n 2 manner similar to that gvez @ 122,

16.4 Caiculaze last ke towl perceatzger cassing by &i-
nainz We ol mass pasung (2s clexizted in 16.3) by tae
1o mass of sampie (as cicuiated in 4.2, 23d Duitoly the
ezuit oy 100

17, G2ph

7.0 Whez the hvdrome:sT analvsis i< performad. 3 ==ph

TABLE 2 Values of Efftecve Degth Bazed en Mycremeter and
Sadimentation Cylindsr of Specfied Sizast

Hycomemsr 1$1H Hycrometsy 1274
Aoz Eecave Aoy Efaczve Aczoy Efe—ia
Aeacng Len Raaging Lan Feecix L en
1.000 183 a 16.2 31 11.2
1.001 8.0 1 161 = Ha i
1.002 153 < 16.0 = 10.0
1.002 123 2 53 4 Q.7
1.004 122 4 158 s 0.5
1.605 129 5 182
3.0086 47 8 182 GE 0.4
1.007 144 by 122 7 a2
1.008 142 3 128 28 10.1
1.3 -] ] 14.8 o) 2.8
1.010 157 70 &7 <9 .7
1.011 24 11 4.8 A1 9.8
18912 bR 12 142 42 X
1413 22 13 142 43 2
1.014 128 4 14.0 L2 4.1
1.018 122 = 12.3 45 4.2
1018 321 18 153.7 48 3.3
1.7 1.3 17 i <7 3.8
1.018 13 1 122 48 3
.02 1.2 19 122 E) az
1.020 110 etal picke) B 31
.21 el 21 1228 =1 Te
1.022 el z 127 2 7.3
1.023 ez = 125 = 7.3
1.024 ic.Q 24 2 g4 T4
1.Q28 v = 122 25 7.2
1028 3.4 28 129 55 7.3
1.027 32 g 119 E7 7.9
1.028 L] pr) N7 &S 64
1.028 a8 o] 11.8 =3 £€.5
1.0%0 .4 0 11.4 50 €=
1.331 a
10 - T2
1.032 7.8 -
1.024 T2
1038 7.0 i
1.088 - 2.2
1.037 53
1.028 8z

4 Vamses o eritctve dBOT amm coxTing SO he eciianon
Ll - '2{L, - VaAY

]

= oitmve dopth, o

= dimnce aicny tor sn of W 2ydromes fom @ £ of e owib w e
T=IF foT 3 dvemomels so=xding, o=

-av—:ﬂ__a_axm*vd::::z:bm.. ==.

s

’
)

7y = volame o Mydromener buib. ==, acd

A4 = oomemsmonai ao of mdisenttmos criinde, o
Yares 1sed N cimzatng T vamues @ Tase I ore as Siowa!
For te fvdromeners.
L. = a0

¥y =gt

1S+ 2ng 1534

ior 3 meimg 3t 1.000
T 2 r=ding of 1.03)

= 12 o= o3 renclog of 0 glime

of the tect ~esuits shail be made. piotang M= diamerss or the
parncie= om 3 joganimic scue as the absassa ind ne
percenteges smailer than the cormesponding diametes o an
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TABLE I Valves of K far Use m Equation for Cemzuging Diameter ot Particie in Hydrometer Anstysts
cem = Soacic Sravity of Sai Proce=

.z 245 250 €3 253 2.85 2.70 275 20 285

'8 0.015:0 0.01505 0481 0.07487 g.or4cs 001474 G.01584 3.01374 0.01255
.7 0.0151% 0.01488 0082 0.01439 a.01417 [iXge 0.01378 J.07258 Q.012z38
'8 0.014%2 Q.07467 0.01223 0.01421 Q.01228 6.m273 0.01282 0.z 0.01221
B 9.01474 0.01449 0.0143% g.omax 0.01382 0.01381% 2.01342 [ehrcms 00308
z0 301455 0.0143 0.01403 0.01235 Q0L 0.01344 0.01322 2.01207 2.01285
21 a.01422 4.01412 §.013: 2.01383 0.01344 K g bcior] Q2.01208 corz 2.0:273
2 2.01421 0.01297 0.0137¢ 5.013=2 0.c1ER 2.01312 0.01294 2.01278 3.01253
= Q.01404 0.012Z831 0.0n2353 Q017 201317 0.0°237 00177 Q.01281 2.01243
24 0.0n238 0.01288 a.oz4g 0.01=1 o.grzm 001282 007284 201246 Amze
2 0.01=72 0.01248 0.01=7 4.01208 0.01288 501257 Q.01249 0.0177= a.0171¢
<t [eKegiclrs Q.03 o2 Q.01 A.0:272 001222 0.01228 | [sXogprat-] e
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INTRODUCTION

The following pages document the analytical methodologies performed by the Nutriear Analytical Services
Laboratory at the University of Maryland Chesapeake Biological Laborarory (CBL). This manual includes
sections on dissolved inorganic nutrieats, dissolved organic nutrients and particulate nutriens. Within each
of these sections, sample collection, storage, preparation and analysis are discussed. A final secrion
addresses data management and quality assurance/quality control (QA/QQ).

Many of the procedures discussed are used for the Maryland Mainszem portion of the Chesapeake Bay
Program. ’

[nstrumentation includes:

* Technicon AutoAnalyzer I,

* Two channe! Technicon TrAAcs-300 Nutrient Analvyzer,
* Ol Anziytical Model 700 TOC Analyzer,

* Shimadzu TOC-5000 Total Orgznic Carbon Analyzer,

* Tumner Designs TD-700 Fluoromezer,

» Sequoia Turner Fluorometer Mode! | 12,

*. Shimadzu UV-120-02 Spectrophotometer,

* Exeter Analytical, Inc. CE-440 Elemental Analyzer, and
* Rainin Co. Inc./Dionex hybrid lon Chromatograph.

Gatewway 2000 Penrium microcomputers with complete spreadshest packages are used heavily in data
reduction and management.

High quality (18.3 megohm-cm) water is provided via a Barnstead NANOpure II system. The Barnstead
system produces Type | Reagent Grade water equal to or exceeding standards established by the American
Society for Testing and Materials. First, water is filtered through a reverse osmosis membrane. Final
product water then passes through a series of five filters: one organic colloid. two mixed bed. one organic
fres, and one final 0.2 pm fiiter. Throughout this report, the term "delonized water” refers to 18

.3 megohm-
cm water and "frozen" refers to temperamure < -20°C.
Table 1. Parameters routinelv anaivzed ar the Nutrient Analviical Services Laborarory ar CBL
DISSOLVED INORGANIC ORCANIC PARTICULATE
Ammonium-Nitrogen Acid Persulfate Phospnorus Carbon
Nitrite-Nitrogen Persulfate Nirrogen Nitrogen
Nitrite—Nirrate-Nitrogen Persuifate Phosphorus Phospnorus
Phosphnate-Phosphorus Dissoived Carbon Total Suspended Solids
Silicate , Biogenic Silica
Sultzte Chioropnvil a
Chioride Phaecpigments

Nirrate-Nitogen

NUTRIENT ANALYTICAL SERVICES LABORATORY
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DISSOLVED INORGANIC ANALYTES

Instrumentation

All of the dissolved inorganic nutrient procedures, particulate phosphorus and biogeaic sijica procedures
require the use of a segmented continuous flow analyzer such as the Technicon AutoAnaiyzer [I where
samples and reagents are continuousiy added in a specific seguence along a path of glass tubing and mixing
coils. Within the system of tubes, air bubbles injected at precise intervals swesp the walls of the tubing and
prevent diffusion betwesn successive samples. Reactions in the AutoAnalyzer do not develop to Comp]etion
as in manual methods, but reach ideatical stages of development within each sample since every sample
follows the same path, timing and exposure to specific reagents.

The basic function of each component of the segmented continuous flow analyzer

is discussed briefly beiow.
This explanation is similar to that of Sanborn and Larrance (1972).

Automatic Sampler

- At a timed interval, the sampler probe alternately draws fluid from a tray of discrete samples and a wash

fluid recepracle. After each sample is drawn, the sample tray advances to the next sample position. A
bubble of air, which acts as a diffusion barrier, is aspirated into the sample stream berween sample and wash.
The ratio of sample-to-wash time and the number of samples analyzed per hour are controiled by a cam

locared in the top well of the sampler assembly. Cams are changed easily and are available for various
sampling rates.

The wash solution separates successive samples in the sample sweam as indicated on the graphical record by
alternating minima (wash) and maxima (sample). The sample probe is connected to a sream divider thar
delivers identical samples simuitaneously to each manifold via the pump.

Proportioning Pump

The proportioning pump is a peristaltic-type pump that continuously delivers air, reagents and samples to the
manifold. Plastic pump tubes of various diameters are pressed between a series of moving rollers and a
platen. The motion of the rollers along the tubes delivers a continuous flow of samples and reagents. The
delivery rate is determined by the inside diameter of the tubes since the rollers move at a constant rate.
These pump tubes are available in a large assortment of delivery rates. The pump holds a maximum of 28
tubes and has an air bar that mechanically measures and injects identically sized air bubbles into the
analytical sweam. The pump tubes delivering reagents, air and samples are connected to appropriate
manifolds.

Manifold

Each analysis requires a manifold specifically designed for the chemical determination emploved. The
manifoids are composed of a series of horizontal giass coils. injection fittings and hearing baths arranged for
the proper sequence of reactions leading to color development. The glass coils permit mixing of the sampie
and the reagents: as two solutions with different densities rave! around each turn of the mixing coil. the
denser soiution falls through the less dease one. causing mixing and creation of a homogenous mixture of the

NUTRIENT ANALYTICAL SERVICES LABORATORY
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two solutions. The length of the coil determines the amount of time allowed for chemical reac
the addition of successive reagents. [njection fitings for each of the reagents are placad berwesn mixing
coils: thus. a sample enters one end of the manifold, a reagent is added. and then another reagent is added

and mixed. After the addition of all reagents. and an adequate reaction time. the solution flows into a
colorimerer.

Colorimeter

The colorimeter measures the absorption of monochromatic light by the solution in the flow ce
a single source passes through two separate but identical interference fiiters that pass light within a narrow
spectral band. The light then passes through the appropriate flow cell and is projected onto a phototube.
The photowbe generates an elecrical signal in response to the intensity of the impinging light. The output
from each photowbe is a measure of transmirtance and is converted electronically by the colorimerer to a
signal proportionai to absorbance. The relationship betwesn transmirtance and absorbance is given by the
equation A = log I/T; where A = absorbancs and T = transmittance. The resulting signai is linear in

absorbance and directly proportional to concentration. As each sample passes througn the flow czll. the
signals are sent 10 a recorder.

Recorder

Results of the analyses are conrinuously recorded by stip chart recorders or by computer using an [BM
compatible DP500 software system by Labtronics Inc. Each recorder can simultaneousiy monitor two
separate analyses and the DP500 system can collect and analyze data from up to four different detectors
simuitaneously. The ourput of the colorimezer is proportional to absorbance and standards of known
concentration must be analyzed to relate absorbance to concentration. The analog signals can be converted
to absorbance values by referring to the Technicon reference curve and the standard calibration control.

Sampling and Storage

Collected water samples are fiitered through Whatman GF/F fiiters (nominai pore size 0.7 um), placed in
either polypropylene bottles or directly into 4 ml AutoAnalyzer cups and frozea. Sampies for silicate are
treated in the same manner but are refrigerated at 4°C. All samples are analyzed within 28 days.

Operating Procedures
The following describes step-by-step operating procedures for the AutoAnalyzer I svstem.

| Colorimerer - Turn power on and ailow 10 minutes {or warm-up. Set standard caiibranon sezing for Jesired deszomination.
- Recorger or Computer; - Turn power on and ailow |0 mnutes for recorder warm-4p. Checx recorder daper sucoiy  if using
computer for dam collesuion. load software and seizct appropriate sampie method and sampie wmbie  Reder 0 Laswonics Inc

DP300 users manual for a descripuon of system operanion.

3 Sampier Water Reservoirs - Check and fiil the deionized water reservours.

-

Pump - Connez: pump tubes and amach platen (o pump. Start pump with detonized water flowing througn the svstem. Check
for le2ks in tuoes at connections and for a reguiar bubble paemn n the mamfoid.

[y

Recoraer - Start recorder. Paper shouid begin to move.

STANDARD OPERATING PROCIDURES
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6.  Colorimeter - Check ZERO and FULL SCALE knob. ZERO simulates a zero curput so that ZERO adjustnent (screwdriver) of

the recorder can be made. Set knob o NORMAL and eswablish a baseline with deionized water using the BASELINE
CONTROL adiustment knob and a standard caibration (STD CAL) semting of 1.0.

7 Allow reageats to pump through the system and note any rise in baseline and readjust the baseline to zero. Refer 1o this nise as

the REAGENT BLANK (ata STD CAL of 1.0).

8. An extremeiy wide range of nutrieat concearrations found in Chesapezke Bay waters. both temporaily and spatiaily, requires

use of a standard curve covering a large range and that covers a few STD CAL control setungs.

9. Reset zero baseline at the STD CAL controf sening normaily used for that determination (e.g., particuiate phospi
Y 2., p pnospnorus STD

CAL of 4.0). Next., switch the STD CAL sexing to |.0. There should be no deflection of the pen at zero baseline. Note peak
heignts of standards at the various STD CAL seqtings along with the STD CAL settings. This allows the operaror to0 use STD
CAL semings in the range of 1 to 4 (for this exampie) in anaiyzing standards and samples that otherwise wouid have gone off
scale. Intersperse standards in the run after approximately every 20 samples, inciuding a standard anaiyzed at each S:fD CAL
setting empioved during the preceding 40 sampies. A visual comparison with the day’s initial standard curve siould indicare
no greater variance than 3% of the peak height (e.g., initial standard peak height 60.0; subsequent stndards acceptable in the
range of $7.0 10 63.0). If the variance excesds 3%. identify the source of the problem. correct and re-2naiyze affected samples.
Adjust baseiine after approximately every 20 samples. [f an adjusameat of more than | unit 1s required. identify the source of
the problem. correct and re-analyze affected samples. —

10. At compiesion of the run. remove lines from reagents and place tubes in detonized water.

11. Shut-down - Turn off recorder. Wash system with | N hydrochloric acid for 15 minutes. {oilowed by 3 |3 minute wash with
deionized water. Turn off pump, reiease proportioning piaten and loosen pump rubes. Tumn off colonmezer.

Glassware
Glassware for all determinations are acid-washed with 10% hydrochloric acid followed by numerous rinses
with deionized water.

Calibration and Standardization
Please refer to each specific determination for the appropriate STD CAL conrtrol setting and for the standard
conceatrations used.

The STD CAL control seting located on the colorimeter allows the operator to adjust the electical output to
the concentration range of the samples. Extremely low values (pg/l) require high STD CAL sewings (high
sensitivity) whereas high values (mg/1) require lower STD CAL setings (lower sensiuvity).

Concentrations of nutrieats are calculated from the linear regression of the standard cencentration
{independent variable) against the corresponding peak heignt (dependent variable). All standards anaivzed at
a particular STD CAL sewing are included in the regression for that set of calculations. Only samples whose
peak heights were measured at that individual STD CAL setmng are calculated from that regression. [f a
broad range of sample concentrations requires that more than one STD CAL setting be used throughout the
course of a run. then a separate regression must be emploved for each STD CAL semng. For example. peak
heights obtained from standards read at STD CAL 9.0 are used to obwin the linear regression for caiculanng
only the concentrations of sampies whose peak he:ghts were read at STD CAL 9.0, Lixewise, peak heights
obtained from standards read at STD CAL 2.0 are used to obtain the linear regression for calculating oniy the
concentrations of samples whose peak heights were read at STD CAL 2.0.

NUTRIENT ANALYTICAL SERVICES LABORATORY



Peak heights are read manually from the sirip chart or automatically by the DP500 sofrware system,
depending on the AutoAnalyzer [l system used. Operator vigilance is necessary throughout the run to ensure
thar all pezks indicate steady state conditions for the reaction for each sample. [f steadv sware conditions are
not obtained. the samples are re-analyzed.

Stock standards are prepared with primary standard grade chemicals of each nutrient in deionized water. As
a general rule. stock solutions should be made every 6 months and the preparation date logged. Sezondary
standards, where appropriate. are prepared with deionized water. Working standards are prepared daily with
detonized water or the appropriate matrix as described by the specific determination method and should
encompass the range of the samples.

All analysis documents are kept in bound notebooks and the carbon copy is given to the investigator or
granting ageacy. [nformation provided includes:

« name of the method:

+ collection dare;

+ source of samples;

+ analyst;

» analysis date;

+ sampie number;

* sample concenation:

« results of dupiicate analyses: and
+ results of’spike analyses.

STANDARD OPERATING PROCZDURES
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Figure 8. Flow diagram of phosphorus analysis (TP = total phosphorus, PP = particulare phosphorus. TDP
= total dissolved phosphorus, DIP = dissolved inorganic phosphorus. DOP = dissolved organic
phosphorus).
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48
PARTICULATE ANALYTES
Rationale
The direct mezsurement of particulate carbon, particulate nitrogen and particulate phosohorus is the preferreq
method used by the Nutrient Analvtical Services Laborat

g red onto the pad.
vielding a representative sampie. The aiternative. subtracti f the di
sample concenrration to determine the particulate carbon conce
measurement is rapid, sensitive and more precise.

Instrumeantation

Particulate phosphorus and biogenic siiica procedures require the use of a segmented continuous flow
analyzer such as the AutoAnalyzer [1. previously described in the sec

ction Dissolved Inorganic Analytes.
Particulate carbon and particulate niTogen procedures require the use of an elemental analyzer.

Sampling and Storage

A known volume of the collected warer is filtereq through Wharman GF/F fiiters (25 mm for particulate
carbon and nirrogen., and 47mm for particulate pnosphorus, nominal pore size 0.7 um). The filte

placed in an aluminum foil pouch and frozen until analysis. For biogenic silica, water is fiite

0.4 um Nuclepore polycarbonate fiiter. The fliter is placed in a 50 ml plastic centrifuge tube
room temperature.

v 1s folded.
red through a
and stored at

Sediment samples are collected, dried and ground with a mortar and pestle to thoroughly biend the sample.

STANDARD QPERATING PROCEDURES
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