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Environmental Assessment
Esopus Creek, New York
Performed by U.S. Army ERDC

Description

Data collection and assessment sheets were used to characterize each study reach. A procedure
based upon the EPA's Rapid Bioassessment Protocols (RBP) was used to qualitatively assess the
environmental condition in each reach. The approach was accomplished by visual assessments
at a reach scale that must be made following a walk-through of the reach. The parameters used
for the assessment were those agreed upon at a special PAC meeting for the Esopus Creek
Management Plan held in July, 2005 and include:

1. Aquatic Habitat/ Cover

2. Flow and Morphological Diversity

3. Vegetation Diversity and Condition above Bankfull
4. Stability

5. Turbidity

All parameters were evaluated and rated on a numerical scale of 0 (lowest) to 20 (highest) for
each of the reaches. The ratings were intended to serve only as a gross characterization based
primarily upon subjective considerations. However, the scores were useful in identifying
potentially limiting factors in each reach, and in comparing reaches with each other. Reference
conditions could be used to normalize the assessment to the "best attainable" situation, assuming
an appropriate reference reach is identified. Descriptions of each parameter and its relevance
follow. An example field sheet is shown in Appendix A.

1. Aquatic Habitat/Cover: This includes the relative quantity and variety of natural structures
in the stream, such as LWD, large rocks, and undercut banks, available as refugia, feeding, or
sites for spawning and nursery functions of aquatic macrofauna. A wide variety and/or
abundance of submerged structures in the stream provide fish and invertebrates with a large
number of niches, thus increasing habitat diversity. As variety and abundance of cover decrease,
habitat structure becomes monotonous, fish diversity decreases, and the potential for recovery
following disturbance decreases. Large woody debris is among the most productive habitat
structures for macro-invertebrate colonization in low-gradient streams. The type and condition of
bottom substrates found in the reach is also included. Firmer sediment types (e.g., gravel, sand)
and rooted aquatic plants support a wider variety of desirable organisms than a substrate
dominated by sands and silts or silts and clays. In addition, reaches that have a uniform substrate
will support far fewer types of organisms than a stream that has a variety of substrate types.
Embeddedness refers to the extent to which rocks (gravel, cobble, and boulders) are covered by
or sunken into the silt, sand, or clays of the stream bottom. Generally, as rocks become
embedded, the surface area available to macro-invertebrates and fish (shelter, spawning, and egg
incubation) is decreased.

2. Morphological Diversity of Channel and Flow: Diversity is a way to measure the
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heterogeneity of a stream. Riffles are a source of quality habitat and diverse fauna, so an
increased frequency of occurrence greatly enhances the diversity of the stream community. For
areas where distinct riffles are uncommon, a measure of meandering or sinuosity helps define
diversity. A high degree of sinuosity provides for diverse habitat and fauna. Diversity of depths
and velocities protects the stream from excessive erosion during flooding and provides refugia
for benthic invertebrates and fish. Natural conditions include reaches of moderately shifting
channels and bends and stable reaches that do not exhibit progressive changes in slope, shape, or
dimensions. Patterns of velocity and depth are included; the best reaches will have all four
patterns present: (1) slow-deep, (2) slow-shallow, (3) fast-deep, and (4) fast-shallow.

3. Bank Vegetative Diversity and Condition above Bankfull: Measures the amount of the
streambank that is covered by vegetation and the condition of the riparian zone. The root
systems of plants growing on streambanks help hold soil in place, thereby reducing the amount
of erosion that is likely to occur. This parameter supplies information on the ability of the bank
to resist erosion as well as some additional information on the uptake of nutrients by the plants,
the control of instream scouring, and stream shading. Banks that have full, natural plant growth
are better for fish and macroinvertebrates than are banks without vegetative protection or those
shored up with concrete or riprap. This parameter is made more effective by defining the natural
vegetation for the region and stream type (i.e., shrubs, trees, etc.). In areas of infrastructure
encroachment or where residential and urban development activities disrupt the riparian zone,
the growth of a natural plant community is impeded. The riparian zone serves as a buffer to
pollutants entering a stream from runoff, controls erosion, and provides habitat and nutrient input
into the stream. The width of this zone and the composition of vegetation within it determine the
degree to which these functions are attained. A relatively undisturbed riparian zone supports a
robust stream system; narrow riparian zones occur when roads, parking lots, fields, lawns, bare
soil, rocks, or buildings are near the streambank. The presence of minor paths and walkways in
an otherwise undisturbed riparian zone was judged to be inconsequential to destruction of the
riparian zone.

4. Stability: This category addresses the stability of the streambanks and the channel profile
relative to the “normal” degree of dynamics found in the system. Healthy streams exhibit bank
erosion, bar deposition, channel avulsions, and temporal changes in channel profile. However,
the degree of change is generally limited, and is typically absent of any long-term trends. For
bank erosion, a value of 15 percent of the banks actively eroding is considered to be the
reference standard. Trends in channel profile are based upon the stages of evolution outlined in
the Channel Evolution Model (CEM). Channels that are actively headcutting (level 2), widening
(level 3), or depositional (level 4) generally have degraded habitats when compared to naturally
stable (level 1) or stable incised (level 5) channels. Of the three degraded conditions, level 2
stream segments generally offer the best habitat because they tend to have coarser substrates,
greater pool depths and velocities, and more diversity, although the life of these features may be
limited. Level 4 streams tend to have the worst habitat conditions, but are on the way to
recovery.

5. Turbidity: Turbidity refers to how clear the water is. The greater the amount of total
suspended solids (TSS) in the water, the murkier it appears and the higher the measured
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turbidity. The major source of turbidity in most streams is fine sediments. The major effect
turbidity has on humans might be simply aesthetic - people don't like the look of dirty water.
However, turbidity also adds real costs to the treatment of surface water supplies used for
drinking water since the turbidity must be virtually eliminated for effective disinfection (usually
by chlorine in a variety of forms) to occur. Particulates also provide attachment sites for heavy
metals such as cadmium, mercury and lead, and many toxic organic contaminants such as PCBs,
PAHSs and many pesticides. Fine sediments that contribute to turbidity can settle to the bottom,
where they can suffocate newly hatched larvae and fill in spaces between rocks which could
have been used by aquatic organisms as habitat. Turbidity can also impact fish. Very high levels
of turbidity for a short period of time may not be significant and may even be less of a problem
than a lower level that persists longer. The figure below shows how aquatic organisms are
generally affected.

RELATIONAL TRENDS OF FRESH WATER FISH ACTIVITY TO TURBIDITY VALUES AND TIME

100,000

Adapted from Newcombe, C. P.,
and J. O. T. Jensen. 1996. Channel
REDUCED GROWTH suspended sediment and fisheries:
LI a synthesis for quantitative
assessment of risk and impact.

DELAYED HATCHING RATES North American Journal of
Fisheries Management. 16: 693-
LONG-TERM REDUCTION 727.
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Procedure and Results

The procedure for the assessment of environmental conditions requires wading of the stream (if
possible), or walking along each of the banks if wading is not feasible. The reach conditions for
each of the five parameters listed above are categorized as optimal, suboptimal, marginal or poor
on a1 - 20 scale based upon criteria listed on a worksheet. Appendix A contains the field
worksheet for the collection of the environmental condition data.

The general protocol involved the surveyor walking the entire reach in one direction while
mentally noting the general conditions in each of the five categories, but without assigning any
scores. On the return walk, the surveyor scored each of the categories on the basis of the
worksheet criteria. This protocol was observed for reaches 6 through 22. For reaches 2 through
5, the survey was conducted by boat, with observations scored from a single pass. No scores
were obtained for reach 23, and scores for reach 1 were derived from point observations near the
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upper end of the reach.

Because this method is most useful for making relative comparisons, it is recommended that the
same observer make all observations in each sampling period. However, two observation teams
were used on the Esopus Creek, with one team scoring reaches 11 through 18, and a separate
team scoring the remaining reaches. All condition assessments were conducted during the
summer months, with the exception of Reaches 1 through 5, which were evaluated in October by
boat because discharge was too high to permit safe wading.

Appendix B contains the field worksheets for each reach. In some instances, the field teams
deviated from the protocol and collected scores separately for each bank, or for sub-reaches.
This information was preserved in the form of the original worksheets, but summary scores
presented in this document are an average when more than one score was provided.

A summary of the scores is presented in Table 1. Cumulative scores for the environmental rating
generally decreased with distance downstream (Figure 1). The highest scores were attained for
reaches 22 and 17 (score = 76), while the lowest was in reach 1 (score = 43). The declining
trend was not uniform, however, and three segments of the system were isolated on the basis of
these scores; 17-22, 9-16, and 1-8.

Reaches 17 through 22 (mean score = 74.3; SD = 1.6) demonstrated a high cumulative score
with no trends. The lowest overall scores and highest degree of variability among these reaches
were associated with the vegetation diversity and condition above bankfull discharge.
Improvements in this segment should focus upon this parameter. Reach 18, in particular, earned
only a “marginal” score for the vegetation parameter.

Table 1. Summary environmental assessment scores.
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22 16 16 14 15 15 76
21 16 12 15 14 15 72
20 17 14 13 15 15 74
19 16 13 12 15 17 73
18 18 15 10 16 16 75
17 19 16 12 16 13 76
16 15 15 15 11 11 67
15 14 9 10 15 15 63
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14 9 8 13 16 19 65
13 17 16 14 11 12 70
12 16 13 12 13 15 69
11 14 14 8 15 14 65
10 14 14 8 17 12 65
9 15 16 9 13 11 64
8 12 14 9 14 11 60
7 11 13 9 14 11 58
6 12 15 7 9 10 53
5 10 12 8 12 9 51
4 9 12 10 13 9 53
3 8 9 9 11 9 46
2 9 10 10 12 10 51
1 5 5 12 12 9 43

Reaches 9 through 16 (mean score = 66; SD = 2.4) also received generally good scores, but no
particular trends were evident. The lowest overall scores were associated with vegetation
diversity and condition above bankfull discharge (mean score of 11.1 out of 20), and reaches 9
through 11 and reach 15 received marginal scores in this category. The greatest variability was
in the category of flow and morphological diversity, with reaches 14 and 15 receiving marginal
scores. Reach 14 also received a marginal score for aquatic habitat and cover.

Downstream of reach 9, a clear trend in declining cumulative environmental scores was evident.
Values ranged from 43 to 60 (mean score = 51.9; SD = 5.6), and showed a decreasing trend of
1.5 per mile with distance downstream based upon a least squares fit of the data to the center of
each reach. Scores were generally best for stability (mean = 12.1) and flow and morphological
diversity (mean = 11.3), and were lower than the Marginal rating for the remaining three
categories. Twenty-two of forty individual scores in this segment received Marginal scores.

Figure 1. Cumulative environmental assessment scores.

Page 5 of 8



Upper Esopus Creek Management Plan,Vol. I11, Appendix H Draft 1/23/07

80—

70—

60—

50—

40 I

30—

Cumulative Score

20—

10

i
b

22 21 20 19 18 17 16 15 14 13 12 11 10 8 7 6 5
Reach

@ Aquatic Habitat/Cover O Flow and Morphological Diversity B Vegetation Diversity and Condition above Bankfull O Stability @ Turbidity

Page 6 of 8



Upper Esopus Creek Management Plan,Vol. I11, Appendix H

Appendix A - Environmental Characterization Worksheet
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Stream Reach Segment Surveyor Date
Parameter Category
Optimal Suboptimal Marginal Poor
Bars, snags, cut banks, Some habitat types Streambank and bed Lack of instream habitat
1. Aquatic gravel and other habitat all | absent, but good habitat types limited; diversity is obvious;

Habitat/ Cover

present - full colonization
potential; gravel and
cobbles prevalent; sand
deposits firm; bars & LWD
common; embeddedness
less than 25 percent.

colonization potential;
mixed bed material with
silts/clays at margins;
some bars and LWD;
gravels and cobbles
embedded 0 — 50 percent.

habitat availability less
than desirable; primarily
gravels, sands and silts;
few bars and LWD;
embeddedness 25 — 75
percent.

shifting fine sands, silts
and clays; no shoals or
gravel bars; mostly runs;
no emergent vegetation;
little or no LWD;
embeddedness > 50 %

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Parameter Category
Optimal Suboptimal Marginal Poor
Predominantly riffles and | Approximately equal Pool or riffle habitat Mainly runs; very few
2. Flow and pools; few tranquil runs; distribution of riffles, pools |limited; runs > 25% of pools or riffles; monotypic
Morphological |ratio of distance between |and runs; distance reach; distance between habitat; distance between
Diversity riffles to channel width 5 to | between riffles / stream riffles (or pools) / stream riffles (or pools) / stream
10; variety of habitat; more | width > 10; more than width >25; only 1 to 3 width is >25; dominated
than 4 distinct velocity/ three distinct velocity/ distinct velocity/depth by one velocity/depth
depth patterns present. depth patterns present. patterns present. pattern.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
Parameter Category

Optimal

Suboptimal

Marginal

Poor

3. Vegetation
Diversity and
Condition
Above Bankfull

> 90% of the streambank
covered by diverse native
vegetation (herbs, trees,
and understory shrubs);
vegetative disruption
minimal or not evident;
plants healthy/vigorous;
riparian zone >300 ft for
at least 90% of bankline.

60-90% of the streambank
covered by native
vegetation, but one or
more class of plants is not
represented; stress
evident but not affecting
growth potential; width of
riparian zone >100 ft for at
least 90% of bank length.

30-70% of the streambank
covered by vegetation; at
least two classes of
vegetation present;
invasive species present;
disruption/stress obvious;
width of riparian zone less
than 100 ft for 10 to 50%
of bank.

< 30% of the streambank
covered by vegetation;
monotypic vegetation;
invasive species common
or dominant; disruption of
streambank vegetation is
very high; width of riparian
zone less than 100 ft for at
least 50% of bank.
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lacks exposed glacial lake
clay deposits; no exposed
till banks; minimal

typical summer discharge;
few glacial lake clay or till

exposures, but limited fine

summer discharge; glacial
lake clays exposed in
reach, or active erosion of

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Parameter Category
Optimal Suboptimal Marginal Poor
Banks and bed naturally | Moderately stable; 15-30% | Moderately unstable or Highly unstable or fully
4. Stability stable; evidence of of bank in reach has areas | stabilized; 30-60% of bank | stabilized; 60-100% of
erosion or bank failure of erosion; some potential |in reach has areas of bank has erosional
absent or minimal; little | for future problems; scour | erosion, or has been evidence or revetment;
potential for future or deposition is localized; | stabilized; high instability | OR active headcuts or
problems; <15% of bank |CEM Level 1, 4, or 5. potential during floods; any | aggradation; any CEM
affected; CEM Level 1. CEM Level. Level.
SCORE 20 19 18 17 16 15 14 13 12 11 100 9 8 7 6 54 3 2 10
Parameter Category
Optimal Suboptimal Marginal Poor
Above portal. No visual Slight discoloration of Flow visibly turbid; bed not | Below portal. Flow highly
5. Turbidity signs of turbidity; reach water, but bed visible at visible in riffle sections at | turbid; bed not visible;

multiple sources of fine
sediment, including glacial
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Draft 1/23/07

Parameter Category
Optimal Suboptimal Marginal Poor
distributed clays. sediments in bed & banks. |till soils. lake clays and tills.
SCORE 20 19 18 17 16 15 14 13 12 11 100 9 8 7 5 4 3 2 1
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ESOPUS CREEK MANAGEMENT PLAN
Aquatic Ecosystem Condition
Bullet Summary of Suggested Findings, Public Observations and Data Gaps

Draft

POSSIBLE ESOPUS WATERSHED MANAGEMENT ACTIONS (AS A BASIS
FOR THE NEED TO KNOW MORE):

Protection of Habitat and Biota through application of laws
Regulation of quantity and quality of water flow
Stream and Bank Alteration and Management of Riparian Vegetation

Introduction and Removal of Biota

WHAT DO FINDINGS FROM STUDIES OF FISH AND THE FISHERY OF THE
ESOPUS CREEK WATERSHED SUGGEST?

Trout grow faster downstream of the portal than upstream of the portal (Kelly,
1976a and 1976b).

Trout are more abundant downstream of the portal than upstream (Kelly, 1976a
and 1976b; annual DEC stocking lists).

The angler catch rate of trout by was about or above the target catches rate set
by fishery managers for most creel survey years (Kelly, 1976a and 1976b,
Flaherty, 1992).

Fish species diversity increased downstream in the main stem Esopus, the
tributaries and the Ashokan Reservoir (Moore, et. al. 1936;Wohnseidler, 2002;
Baldigo, et. al. 2006).

The establishment of alewives in the system appears associated with the decline
of walleye and emerald shiners in the Ashokan Reservoir (Gann, 1976).

Fall flooding resulted in the loss of the year class of brook and brown trout
spawned that year but not the year class of rainbow trout spawned the previous
spring (Grim, 1952; Flaherty, 1996).

Spring flooding resulted in the loss of the year class of rainbow trout spawned
that year but not the year class of brook and brown trout spawned the previous
fall (Grim, 1952; Flaherty, 1996).

Trout spawn in most Esopus Creek and Ashokan Reservoir West Basin
tributaries. (Baudanza, 2000).

The number of fish species in the watershed has increased over time (Moore, et.
al., 1936; Wich, 1967; Bierhorst, 1995; Keller, 2006)
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Some species of Esopus Creek watershed fishes are contaminated (NYS
Department of Health, 2005)

Trout fishing regulations for Esopus Creek include an extension of the fishing
season from 15 October until 30 November (NYSDEC. 2005).

Most of fishes in the system are generally short lived, most under five years
(Kelly, 1976a and 1976b; Gann, 1976).

Fish density and biomass increased significantly in one of three Esopus Creek
tributary fish habitat treatment reaches (Baldigo et. al., 2006).

The characterized fish population of one Esopus Creek tributary was linked to
habitat availability at different flows (Parasiewicz, et. al. 2003).

WHAT DO PUBLIC OBSERVATIONS, CITIZEN SCIENCE AND ANNECDOTAL
EVIDENCE OF FISH AND THE FISHERY SUGGEST?

Trout need cold water.

Fishes from Schoharie Reservoir access Esopus Creek via the aqueduct,
particularly during times of large releases from Schoharie Reservoir.

Major fish habitat differences in the watershed are the result of releases from
the portal.

No problems with the biology of Esopus watershed fishes has been linked to
contaminant burdens.

There is no evidence of whirling disease in any of the Esopus Creek trout=.
Angler caught Ashokan Reservoir trout were slender or “skinny” in 2006

LACK OF ANALYSIS OF EXISTING DATA AND DATA GAPS (RELATIONSHIP
OF FISH AND OTHER BIOTA DATA TO ECOSYSTEM DATA)

Movement of trout relative to changes in water temperature, flow and turbidity.
Presence or absence of trout spawning in main stem downstream of the portal.
Age and growth of fishes compared to habitat variables.

Little or no data on mammals, birds, reptiles or amphibians in the system

WHAT DO FINDINGS FROM STUDIES OF MACROINVERTEBRATES AND
PERIPHYTON OF ESOPUS CREEK SUGGEST?

Net building caddis flies were generally the dominant macroinvertebrate in
collections from the main stem Esopus downstream of the portal (Bode, et. al.,
1993, 1995, 1996, 2001; Wohnseidler, 2002).

Zooplankton collected below the portal were four times as abundant as those
collected upstream of the portal when water was being discharged from the
portal but similar in number when the portal were not discharging (Gann,
1976).

Macroinvertebrates collected throughout the flowing portion of the watershed
generally appeared to be part of an unimpaired population (Bode, et. al, 1993,
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1995, 1996, 2001, 2005; Baldigo, et. al., 2006; Wohnseidler, 2002; Arscott, et. al.,
2004)

WHAT DO PUBLIC OBSERVATIONS, CITIZEN SCIENCE AND ANNECDOTAL
EVIDENCE OF MACROINVERTEBRATES SUGGEST

e Generally smaller size of mayflies downstream of the portal may indicate impact
of releases on the population.

e Insect hatches normal to trout streams and imitated by traditional trout flies are
present in the system.

e Some anglers report that hatches of aquatic insects are not what they used to be.

e Periphytin differences have been observed upstream and downstream the
Portal.

e Macroinvertebrates and periphyton are generally short lived and populations
may recover quickly subsequent to environmental perturbations.

LACK OF ANALYSIS OF EXISTING DATA AND DATA GAPS (RELATIONSHIP
OF MACROINVERTEBRATE DATA TO ECOSYSTEM DATA)

e Non-standardized sampling and analysis methods by various parties makes data
interpretation difficult.

e Periphyton need study.

e Macroinvertebrates need quantification (abundance) study.

e Macroinvertebrate and periphyton need to be compared to other ecosystem
data, particularly flow (velocity, volume, turbidity, and temperature.

ESOPUS CREEK/ ASHOKAN RESERVOIR STREAM FLOW AND WATER
QUALITY

e The Esopus Creek is classified as a Class A from the reservoir to the portal and
Class C from the portal to the source.

e The Shandaken Tunnel (Portal) is operated subject to NYS Rule Part 670 (insert
date) and a SPDES permit effective September 2006 to balance water supply and
aquatic habitat needs.

e Part 670 allows for up to 4 recreational releases per year for 3-day durations.

e Numerous water quality parameters were studied during 2000-2003 and
reported for the Ashokan Reservoir and Esopus Creek along with other East
and West of Hudson Reservoirs and comparisons were made (Arscott, et. al.,
2004a and 2004b).

e Daily discharge is reported annually for 10 Esopus Creek main stem or tributary
sites. Locations of the gauging stations are given [Butch, et. al. 2004 (for
example)].

e Findings from a study of the summer inflow to the Esopus and its impacts,
subsequent to the flood of 1996 and relatively to turbidity, are reported (Effler,
et. al. 1997).
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e Summary information about the watershed, Esopus Creek and the Ashokan
Reservoir are reported along with water quality in the watershed for 2002.
Additionally, evaluation of watershed protection and remediation programs and
the development of predictive models are described (NYCDEP, 2003).

e Historical water quality data and time-series trends are reported for numerous
water chemistry parameters for 11 sites in the watershed upstream of the portal
for the years 1963-1995 (Mast and Turk, 1999).

e Some flow data (and additional habitat data) for Esopus Creek tributaries are
reported relative to fish populations (Parasiewicz, et. al. 2003; Baldigo, et. al.
2006).

WHAT DO PUBLIC OBSERVATION, CITIZEN SCIENCE AND ANNECDOTAL
EVIDENCE OF WATER FLOWS SUGGEST?

e Anglers are turned off by high flows and turbid water.
e Canoers, kayakers and tubers cannot negotiate the creek below certain flows nor
safely above certain flows.

LACK OF ANALYSIS OF EXISTING DATA AND DATA GAPS
(RELATIONSHIP OF BIOTA TO FLOW AND WATER QUALTITY DATA)

¢ Wetlands along the main-stem Esopus Creek have only been partially identified
and characterized.

e Spring seeps along mainstem Esopus Creek have not been identified.

e Lack of relationship of water quality and flow (temperature, turbidity, velocity,
and volume) to biota data.

e No predictive models have been developed relating Shandaken Tunnel releases
to biota.

POTENTIAL STUDIES THAT WOULD ENHANCE UNDERSTANDING OF THE
SYSTEM AND FUTURE MANAGEMENT ACTIONS

Characterize wetlands along mainstem of Esopus Creek.

Locate spring seeps, particularly in mainstem Esopus Creek upstream of portal.
Model releases from Schoharie Reservoir to needs of biota and other stakeholders.
Monitor periphyton long term.

Monitor macroinvertebrates, including quantitative measurements.

Back calculate length at age from game fish scales.
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Attachment 1:

THE FISHES OF UPPER ESOPUS CREEK AND THE WEST BASIN OF THE
ASHOKAN RESERVOIR

The fishes of Esopus Creek and the Ashokan Reservoir were first listed in the 1936
Biological Survey of New York as part of the lower Hudson River watershed. Since then
additional fishes were listed in reports on surveys of the Ashokan Reservoir by Ken
Wich in 1966 and Mike Gann in 1976. Finally, Tom Lake prepared a list of fishes of the
Esopus drainage in the Town of Olive that was published in The Ashokan Catskills, A
Natural History in 1995. A personal communication with Regional Fisheries Manager
Mike Flaherty accounts for the most recent addition to the list, the longnose sucker.

The 39 species named in the following list represent 10 families. Roughly one-third of
those species are minnows. Some of those species, such as lake trout, are probably no
longer present because of a cessation of stocking. Other species listed may not now
occur or may never have been present but were listed because of misidentification. Yet
other species such as alewife are present now but may not have been present in 1995.
Some species, walleye specifically, are probably on the way out because of predation of
young by alewife. In any case the list serves as an indication of past and present fisheries
management practices, operation of the releases from Schoharie Reservoir, competition
among fish species and the difficulty of identifying some fishes. It will continue to
change.
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A LIST OF FISHES REPORTED FROM ESOPUS CREEK, ITS TRIBUTARIES
AND THE WEST BASIN OF ASHOKAN RESERVOIR, ALL UPSTREAM OF
THE DIVIDING WEIR

Freshwater Eels - Anguillidae
American eel
Herrings — Clupeidae

alewife

Anguilla rostrata

Alosa pseudoharengus

Carps and Minnows - Cyprinidae

bluntnose minnow
comely shiner
common carp

creek chub

cutlips minnow
eastern blacknose dace
eastern silvery minnow
emerald shiner

fallfish

golden shiner

longnose dace

satinfin shiner

spottail shiner

Suckers — Catostomidae

longnose sucker
white sucker

North American Catfishes — Ictaluridae
brown bullhead
margined madtom
yellow bullhead

Trouts and Salmons — Salmonidae

brook trout
brown trout
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Pimephales notatus
Notropis amoenus
Cyprinus carpio
Semotilus atromaculatus
Exoglossum maxillingua
Rhinichthys atratulus
Hybognathus regius
Notropis atherinoides
Semotilus corporalis
Notemigonus crysoleucas
Rhinichthys cataractae
Cyprinella analostana
Notropis hudsonius

Catostomus catostomus
Catostomus commersoni

Ameiurus nebulosus
Noturus insignis
Ameiurus natalis

Salvelinus fontinalis
Salmo trutta
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cisco
lake trout
rainbow trout

Topminnows — Fundulidea
banded Killifish
Sculpins — Cottidae
slimy sculpin
Sunfishes — Centrarchidae

black crappie
bluegill
largemouth bass
pumpkinseed
redbreast sunfish
rock bass
smallmouth bass
white crappie

Perches — Percidae
logperch
tesselated darter

yellow perch
walleye
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Corogonus artedi
Salvelinus namaycush
Oncorhynchus mykiss

Fundulus diaphanous

Cottus cognatus

Pomoxis nigromaculatus
Lepomis macrochirus
Micropterus salmoides
Lepomis gibbosus
Lepomis auritus
Ambloplites rupestris
Micropterus dolomieu
Pomoxis annularis

Percina caprodes
Etheostoma olmstedi
Perca flavescens
Sander vitreus
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Reports on water quality analysis based on rapid biological assessment of
macroinvertebrate collections from kick sampling. Water quality based on 4 assessment criteria,
was non-impacted at 2 sites upstream of the Portal and 3 sites downstream. The assessment of
slightly impacted for the upstream most site was upgraded to non-impacted because of “lower
richness in nutrient-poor headwaters and high contributions by intolerant species”. Includes field
data summary listing physical and chemical characteristics and biological attributes of sample
sites.

Bode, Robert W., Margaret A. Novak, Lawrence E. Abele. 1996. BIOLOGICAL STREAM
ASSESSMENT, Esopus Creek, 1996 Survey. NYSDEC, Albany, NY. 33 p.

Reports on water quality analysis based on rapid biological assessment of
macroinvertebrate collections from kick sampling. Water quality based on 4 assessment criteria,
was non-impacted at 2 sites downstream of the Portal and 1 upstream. Includes field data
summaries listing physical and chemical characteristics and biological attributes of the sample
sites.

Bode, Robert W., Margaret A. Novak, Lawrence E. Abele, Diana L. Heitzman, Sophia I. Passy,
Alexander J. Smith. 2001. Upper Esopus Creek, Biological Assessment, 2000 Survey.
NYSDEC, Albany, NY. 43 p.

Reports on water quality analysis based on rapid biological assessment of
macroinvertebrate collections from kick sampling. Water quality at the upper most of 3 sites
upstream of the Portal was assessed as slightly impacted but that was attributed to headwater
effect. Water quality at the middle of the 3 sites downstream of the Portal was found to be
slightly impacted. Remainder of sites had non-impacted water quality. Includes field data
summaries listing physical and chemical characteristics and biological attributes of the sample
sites.

Bode, Robert W., Edward Kuzia, Lawrence E. Abele, Diana L. Heitzman, Alexander J. Smith,
Nicole D. Wright, Margaret A. Novak. 2005. Birch Creek, Biological Assessment, 2004 Survey.
NYSDEC, Albany, NY. 36 p.

Reports on water quality analysis based on rapid biological assessment of
macroinvertebrate collections from kick sampling. Water quality at all 4 sites was found to be
non-impacted. Includes field data summaries listing physical and chemical characterisitics and
biological attributes of the sample sites.

Clattenburg, Will. 2006. Norman Turner, Catskill Mountain Chapter, New Paltz, New York. (
article in Trout, page 50). Trout Unlimited, Arlington, VA.

Avrticle names Norman Turner “Stream Champion” for his work to install facilities for
fish passage on Birch Creek, tributary to the upper Esopus above the Portal.

Elliot, Wayne. 1984. MEMORANDUM to Bob Bathrick. Proposed Snowmaking Facilities at
Birch Creek. NYSDCE, New Paltz, NY. 4 p.

Expresses concerns about snowmaking proposal supported by tables of monthly averages
of mean daily discharge at Shandaken USGS gauge (1963-83) and predicted monthly discharges
in Birch Creek at trib 3.
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Flaherty, Michael J. 1992. Esopus Creek Angler Diary Cooperator Program Summary Report
For The 1990 Fishing Season. NYSDEC Region 3 Fisheries Unit, New Paltz, NY. 36 p.

Presents trout catch statistics from 14 anglers, representing 193 trips and over 1200 hours
of fishing, through a season with “good’ fishing conditions, 1990, and compares it to those from
1974-1976 (diary program) and 1975-1978 (creel census) . Angler caught brown trout and
rainbow trout averaged 9.1 and 8.9 inches total length, respectively. Species composition angler
catch (rainbow trout: brown trout) was 57:43 and 39:61 (average for years 1973-75 and 1990),
upstream and downstream from the Portal, respectively. Rainbow trout predominated in the
catch upstream during the mid-70s, brown trout were more abundant in the catch upstream in
1990. The catch rate was over 1 trout/hour during the 4 years of the diary program.

Flaherty, Mike. 1996. MEMORANDUM to Wayne Elliot. Natural Impacts of Floods to Esopus
Creek Watershed Trout Streams. NYSDEC Region 3, New Paltz, NY. 3 p.

Compares pre (1988) and post flood (1996) brown and rainbow trout populations in Birch
Creek, an upstream the Portal trib to Esopus Creek. Young of the year (YOY) brown trout were
83% of the YOY trout in 1988 and only 5% in 1996. YOY trout were reduced by 61% in 1996
while yearling or older trout were diminished by 28%. Total trout biomass was reduced by 42%,
for year 1996 divided by year 1988.

Flaherty, Mike. 1998. MEMORANDUM to Pat Festa. Esopus Creek Pressure Estimates.
NYSDEC Region 3, New Paltz, NY. 4 p. (including tables and figures).

Compares aerial angler count estimates of angling pressure in Esopus Creek during 1960
—1963, 1974 — 1978 and 1991 — 1997, upstream and downstream of the Portal. Shows
averageannual diminishment of roughly 5K angler trips from the previous era downstream of the
Portal. Upstream the pressure increased about 1K angler trips yearly from the first series of
counts to the middle era but diminished about 2.5K from the middle to the most recent era.

Flaherty, Michael. 2003. Letter to Norman Turner. NYSDEC, New Paltz, NY. 1 p.
Letter supports work done by recipient and Trout Unlimited in providing fish passage on
Birch Creek.

Flaherty, Mike. 2006. MEMORANDUM to Esopus Creek File. Requested recreation
whitewater releases to Esopus Creek from 1993 — 2006. 1 p.

Lists the dates requested by whitewater enthusiasts for the NYSDEC Reservoir Release
Manager, Division of Water for releases from Schoharie Creek to Esopus Creek for years 1993 -
2006. There are 4 dates listed/year, beginning in early June and ending in late September or
early October. The dates listed do not necessarily reflect actual releases.

Gann, Michael C. 1976. 1976 Fisheries Survey, Ashokan Reservoir, P848 — LH. NYSDEC, New
Paltz, NY. 83 p.

Describes reservoir design and water distribution through the reservoir. Values for water
temperature, pH, dissolved oxygen and methyl orange alkalinity for both basins are presented for
four days in the spring and summer, surface to near bottom. Warmwater fish species
investigations targeted walleye, yellow perch, smallmouth and largemouth bass, chain pickerel,
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Turner, Norman. 2003. E-mail to Wayne Elliot and Mike Flaherty. 1 page with attached
figures, plans and article.
Describes and illustrates proposed fish passage facilities for Birch Creek.

Wich, Kenneth. 1967. ASHOKAN RESERVOIR, 1966 Investigation. NEW YORK STATE
CONSERVATION DEPARTMENT, Poughkeepsie, NY. 8 p.

Reports July water temperature for the surface to near the bottom for 10’ increments,
dissolved oxygen (good to near bottom in both basins) and methyl orange alkalinity for some
similar depths for 2 stations in the east basin and 1 station in the west basin. Fish collections
included 15 species from the east basin and 17 species from the west basin. Trout were taken
only in the west basin. Length at age data are combined for both basins.

ANNOTATED LISTING: CHEMICAL, PHYSICAL AND OTHER

Arscott, David B., Anthony K. Aufdenkampe, Thomas L. Bott, Charles L. Dow, John K. Jackson,
Louis A Kaplan, J. Denis Newbold, Bernard W. Sweeney. 2004a. Water Quality Monitoring in
the Source Water Areas for New York City: An Integrative Watershed Approach, A Report on
Year 4 (2003) Monitoring Activities. Stroud Water Research Center, Avondale, PA. 221 p.

Reports on a synoptic study of the entire NYC watershed including 1 station each in main
stem Esopus Creek and 2 tribs upstream of the Portal and 1 main stem and trib station
downstream. Broadscale landscape analysis shows the watershed for all 5 sites as predominantly
forest. Total suspended solids in Esopus Creek were almost 3X downstream of the Portal than
above and greater in Warner Creek than Bushnelville Creek (Warner is tributary to Stony Clove
Creek which enters the Esopus downstream of the Portal, Bushnelville enters upstream of the
Portal). Percent suspended organic matter at the upstream sites, both main stem and trib, was
about 2X that for the corresponding sites downstream of the Portal. Data are graphed for
summer baseflow stream water concentrations of polycyclic aromatic hydrocarbons with some
compared to Environmental Protection Agency criteria and do not idicate anything exceptional.
Macroinvertebrate samples indicate very high water quality for Warner Creek and corresponding
species richness. Water quality was better in the upstream main stem station as was species
richness. Dissolved organic carbon (DOC) concentrations at both Esopus Creek stations were
relatively similar with a slightly higher DOC concentration at the downstream station but a
greater concentration of biodegradable DOC at the upstream station, about 4 %.

Arscott, David B., Anthony K. Aufdenkampe, Thomas L. Bott, Charles L. Dow, John K. Jackson,
Louis A. Kaplan, J. Denis Newbold, Bernard W. Sweeney. 2004a. Water Quality Monitoring in
the Source Water Areas for New York City : An Integrative Watershed Approach, A Report on
Phase | of Monitoring (2000-2002). Stroud Water Research Center, Avondale, PA. 653 p.
Reports on nutrients and major ions in transport, molecular tracer analysis,
macroinvertebrates, organic particle, dissolved organic carbon (DOC) and biodegradable
dissolved organic carbon (BDOC) dynamics, nitrogen, phosphorus and DOC spiraling, stream
metabolism, reservoir primary productivity and ecosystem structure and function relationships.
Includes data from one or more stations in Esopus Creek near Big Indian and Allaben, upstream
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from portal and near Mt Tremper downstream, and in Stony Clove and the Beaver Kill, tribs
downstream of the Portal. Cation and anion profiles are relatively similar with lowest values at
the uppermost station on the creek and the lowest main stem station showing values less than its
tributary station upstream. Average values for three years of data are below the Environmental
Protection Agency criteria for the most toxic measured polycyclic aromatic hydrocarbons but
some readings are at or above the criteria for year one of the study. Summer lowflow
streamwater concentrations of sewage input tracers are generally similar for all stations.

Average fecal input tracers are relatively similar for steroids but only about half as much
coprostanol was found in Stony Clove as at the other stations, on average, and coprostanol was
below the recreational contact level at all stations. All fecal contamination was human rather
than from other animals. Summer and winter concentrations and baseflows versus stormflows
are compared. Based on macroinvertebrate samples, the downstream most site had the lowest
water quality score (WQS) while the Beaver Kill station had the highest. WQS differences were
not statistically significant. Water quality in Stony Clove and in the main stem near Mt. Tremper
were slightly impacted. Total suspended solid concentrations (TSS) averaged 4.08 mg/L and
ranged from 1.58 to 6.48 mg/L. The highest TSS values recorded for the Esopus watershed were
11.28 mg/L during 2001. TSS were mostly in the size range of 0.5-10micrometers, 59 to 92 %
at stations near Mt. Tremper and Allaben, respectively. Volatile suspended solid (VSS)
concentrations averaged 0.93 mg/L and ranged from 0.50 at Big Indian 1.68 near Allaben. VSS
of 0.5 to 10 micrometers were dominant and ranged from 58 percent at Mt Tremper to 94 percent
at Allaben. Average DOC and BDOC values for the watershed were 1171 micrograms of C/L of
which 16.6% was BDOC. DOC increased downstream, between stations within years. BDOC
did not follow the same pattern.

Spiraling of nitrogen, phosphorous and DOC was modeled with surrogates and compared
with water quality scores. At Allaban nutrient (ammonium and phosphate) uptake occurred at
velocities of about 0.085 and 0.21 mm/s with a corresponding water quality score of 8. The
chlorophyll a concentrations were about 55 mg/m2 for 2001 and 2002 and 50 mg/m2 for all
years. Plots of photosynthetically active radiation against gross primary productivity are high for
the Allaben station during 2001 and 2002 but relatively low for 2000 and community respiration
was also high for those 2 years.

Butch, G. K., P. M. Murray, R. Lumia, M. D. Corse. 2004. Water Resources Data, New York
Water Year 2003, Volume 1. Eastern New York Excluding Long Island, Water-Data Report NY-
03-1. USGS, Troy, NY. 579 p.

Annual report for the water year (Oct — Sept) listing mean daily discharge in cfs, at least,
for 10 sites on Esopus Creek or its tributaries upstream of the reservoir, including ( starting year)
those at Panther Mtn trib near Oliveria (2001) , Birch Creek at Big Indian (1998), Esopus Creek
at Allaben (1963), the diversion from Schoharie Reservoir at the Portal (1924), Hollow Tree
Brook near Lanesville (1997), Stony Clove Creek near Phonecia (1996), Beaver Kill trib (2000),
Little Beaver Kill near Mt Tremper 1997), Esopus Creek at Cold Brook (1914) and Bush Kill
(2000). Includes information on where data for previous water years may be found and
specifically locates gauging station for particular years.
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Effler, S. W., M. G. Perkins, N. Ohrazdda, C. Brooks, B. A. Wagner, D. L. Johnson, F Peng. And
A. Bennett. 1997. Turbidity and Particle Signatures Imparted by Runoff Events in Ashokan
Reservoir, NY. Lake and Reserv. Manage. 14 (2-3): 254-265.

“ABSTRACT”

“The occurrence, temporal and spatial patterns, and origins of turbidity events, and their
linkage to runoff events, are documented for a water supply impoundment with two separated
basins, Ashokan Reservoir, NY. The analysis is supported by a comprehensive 6-week study of
the major inflow and the reservoir during the summer of 1996, that captured the effects of a
single runoff event, and turbidity (T) measurements made in the reservoir and the water supply
intakes for the entire year. Measurements supporting the short-term study include: temperature,
specific conductance, beam attenuation coefficient, electronic particle counts, Secchi disc
transparency, T, up- and downwelling cosine irradiance, chlorophyll, microscopy-based
individual particle size and chemistry, and total suspended solids (TSS) on sediment trap
collections. The external load of mostly quartz and clay particles delivered by the principal
tributary as an interflow, during the summer runoff event imparted distinct signatures in T and
deposition within the epilimnion of the receiving basin; the other basin remained unaffected by
comparison. The deposition rate of TSS and T increased in the receiving basin in response to the
runoff-based loading; decreasing gradients in both parameters were observed within this basin
downstream of the entry point of the tributary. More than 85% of T in the receiving basin during
the 6-week study is attributed to inorganic tripton particles of terrigenous origins. Analysis of
the longer-term data indicates elevated T values (maximum of 150 nephelometric turbidity units)
occur routinely in the receiving basin following runoff events, and that this effect extends to the
other basin, including the water supply intake(s), during intervals other than summer
stratification.”

Galusha, Diane. 1999. Liquid Assets, A history of New York City’s Water System. Purple
Mountain Press, Fleischmanns, NY. 303 p.
Narrative of construction of NYC water system.

Kappel, Jason C. 2002a. Letter to Andrew Zweben. (APPENDIX B, DRAFT
ENVIRONMENTAL IMPACT STATEMENT, GOOD WATER CORPORATION SPRING WATER
COLLECTION PROJECT, TOWN OF SHANDAKEN, ULSTER COUNTY, NEW YORK) Spectra
Environmental Group, Inc. 4 p.

Addresses thermal loading of Woodland Creek from proposed water diversion piping and
storage. Concludes negligible thermal impact on water temperature.

Kappel, Jason C. 2002b. Letter to Andrew Poncic (APPENDIX B, DRAFT ENVIRONMENTAL
IMPACT STATEMENT, GOOD WATER CORPORATION SPRING WATER COLLECTION
PROJECT. Spectra Environmental Group, Inc. 8 pp.

Addresses water budget for Woodland Creek. Project watershed is described as 5.8% of
13,184 acre Woodland Creek watershed. Water collection would use 0.4% of available recharge
water in spring basin.
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Mast, M. A., and J. T. Turk. 1999. Esopus Creek at Shandakan, New York (Station 01362198).
17 p. in Environmental characteristics and water quality of Hydrologic Benchmark Network
stations in the Eastern United States, 1963-95: U.S. Geologic Survey Circular 1173-A. 158 p.

Describes the watershed basin and presents and discusses historical water quality data
and time-series trends. Samples numbered 2/year until 1968 and 12/year (monthly) after.
Synoptic water quality data include specific conductance, pH, calcium, magnesium, sodium,
potassium, alkalinity, sulfate, chloride, nitrate for 11 sites in the watershed upstream of the Portal
are listed by station for October, 1991. Major ion concentrations, ion balance, pH and discharge
are graphed.

New York State Department of Environmental Conservation, in cooperation with New York State
Department of Transportation. 1999. Catskill Forest Preserve Public Access Plan. 101 p.

Reports that the 1996 Clean Water/ Clean Air bond Act included funding for the
NYSDEC purchase of public fishing rights on 7 Catskill waters including Esopus Creek and
discusses construction of easy access fishing sites and sites that are more easily accessible for
disabled people. Suggests that fisherman groups such as Trout Unlimited and Theodore
Gordon Flyfishers might be willing to work with NYSDEC operations staff to accomplish the
afore mentioned proposed actions of the plan.

Part 862.2, New York Codes, Rules and Regulations (6NYCRR), items 523 — 675.
NYS01/24/07EC, Albany, NY.18 p.

Includes standards which indicate presence of trout (T) or young of year trout (TS) which
are evident of trout spawning. Each of those standards are associated with specific water quality
criteria including temperature, dissolved oxygen and pH.

USGS web site for NY State: http:// waterdata.usgs.gov/ny/nwis/current/?type=flow

Shows discharge and stage data for Esopus Creek and tributary stations.
Help contact for USGS Esopus Creek data.

Margaret Phillips: askny@usgs.gov

USGS, WRD

425 Jordan Road

Troy, NY 12180-8349

Voice: (518) 285-5602

Fax: (518) 285-5601

New York District Website: http://ny.usgs.gov

Yeates — Thomas, David. No date. Mountain Water for a City. Blaine Associates, Kennett
Square, PA. 82 p.

Narrative history of New York City water supply and the Stroud Water Research Center
monitoring of the city watersheds.
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NOTES ON THIS STUDY

This research is being coordinated by Cornell Cooperative Extension of Ulster County, and is
part of a larger effort of developing a multi-objective management plan for the upper Esopus
Creek. More information about the upper Esopus Creek Management Plan can be found at the
project website: http://www.esopuscreek.org.

The development of this comprehensive annotated bibliography is the first step in characterizing
the status of the aquatic ecosystem condition of the upper Esopus Creek. Further research will
describe and characterize trends, limitations, and information gaps in the existing body of
research. Finally, recommendations for additional study will be identified through a multi-
stakeholder process. A final report with recommendations is anticipated by December 1, 2006.

We are interested in your comments and opinions about this document, and/or further insight that
you could provide about aquatic ecosystem conditions in the upper Esopus Creek (above
Ashokan Reservoir). Most importantly, if you know of additional literature or data sources that
should be included in this bibliography, please contact us.

Walter T. Keller, Author

(Former DEC Region 4 Fisheries Manager)
Aquatic Habitat Scientist

Cornell Cooperative Extension of Ulster County
kelcon@dmcom.net

Phone: 607.652-3143

Jeremy Magliaro, Editor

Project Coordinator

Upper Esopus Creek Management Plan

Cornell Cooperative Extension of Ulster County
jem87@cornell.edu

Phone: 845.340-3990

Page 15 of 15



	UECMP V.III Appendix H cover/content
	Phase 2 environmental asessment of upper esopus creek performed by US Army ERDC
	Walt Keller study: bullet summary of findings..list of fishes

