SECTION 4 - WATER QUALITY
Section 4.1 WATER QUALITY ASSESSMENTS:
All waters in New York State are assigned a letter classification that denotes their “best uses.” In
brief, the classifications are as follows:
Class A
Class B
Class C
Class D

Drinking water (and all other uses below).
Swimming and boating (and all other uses below).
Fishing and fish propagation. Possibly swimming and boating, but may be limited.
Fishing, but not fish propagation. Possibly swimming and boating, but may be limited.

An additional designation of T indicates that the river supports trout survival. If a river also
supports trout propagation, TS is added.
There are specific numeric and narrative standards that apply to the different classifications. For
example, the pH of A, B, and C waters must be between 6.5 and 8.5. The dissolved oxygen
concentration for A, B and C trout spawning waters (TS) cannot be less than 7.0 mg/L from
other than natural conditions. Except for Class A waters, nutrients (nitrogen and phosphorus)
are regulated only by a narrative standard: “None in amounts that will result in growths of algae,
weeds and slimes that will impair the waters for their best usages.”
For more information on stream classifications and standards, see: NY State Codes, Rules and
Regulations Title 6, Chapter X: Part 701: Classifications-Surface Waters and Groundwaters1
and Part 703: Surface Water & Groundwater Quality Standard2:
The classification of the Lower Non-tidal Rondout Creek is as follows:
From the Eddyville Dam to Kerhonkson
From Kerhonkson to the mouth of the Vernooy Kill
From Vernooy Kill to Sandburg Creek
From Sandburg Creek to Honk Lake
From Honk Lake to the Rondout Reservoir dam

Class B
Class B(T)
Class C(T)
Class C
Class C(TS)

Many of the tributaries to the Lower Non-Tidal Rondout are designated trout and/or trout
spawning waters, and a few are Class A drinking water streams (in addition to tributaries to the
Rondout Reservoir).
For more information on classifications in the Rondout Creek Watershed, see: NY State Codes,
Rules and Regulations Title 6, Chapter X, Part 855: Rondout River, Rondout Creek and Wallkill
River Drainage Basin3

1

http://www.dec.ny.gov/regs/4592.html#15992

2

http://www.dec.ny.gov/regs/4590.html#16133

3

http://www.dec.ny.gov/regs/4559.html#16947

WATER QUALITY ASSESSMENTS – BACKGROUND AND METHODS
Background: The NYSDEC Division of Water, Bureau of Water Assessment and Management,
is responsible for monitoring New York State waters to determine overall quality of waters,
trends in water quality, and to identify water quality problems and issues. This monitoring effort
is coordinated through the Rotating Integrated Basin Studies (RIBS) Program. RIBS monitoring
produces 2 years of data on the each of the state's 17 major drainage basins in a 5-year cycle. In
year one of the sampling effort, screening sampling is conducted on a large number of
waterbodies; in year two, a smaller number of locations are intensively sampled. In the
screening year, only habitat assessments and macroinvertebrate sampling are conducted; in the
intensive year, water chemistry, bottom sediment and invertebrate tissue chemistry, toxicity
testing, macroinvertebrate assessments, and habitat assessment are done.
In 2002, the NYSDEC completed an extensive
Biological Assessment of the Rondout Creek
Watershed. In the next (most recent) 5-year
cycle for the Rondout (2007-2008), the
NYSDEC was only able to assess a few sites in
the Rondout Creek Watershed because of the
large area that the state must cover each year.
In 2007, they sampled one site on the Rondout
Creek and one site on each of two major
tributaries, Sandburg Creek in the Village of
Ellenville and Mill Brook in the Town of
Rochester. No intensive sites were located on
the Rondout in 2008, but one location in
Kerhonkson at State Route 44/55 was sampled
as part of a special study on nutrients.

Photo 4.1.1 Looking upstream from sampling site
Tan House Brook, Snyder Estate, Rosendale.

Recognizing the need for more water quality data on a smaller scale, the NYSDEC Hudson River
Estuary Program (HREP) provided funding to Hudson Basin River Watch (HBRW) in 2007 to
assess 15 sites in the Rondout Creek Watershed. HBRW selected sites based on input from the
Rondout Creek Watershed Council (RCWC), the New York State Department of Environmental
Conservation (NYSDEC), and the New York City Department of Environmental Protection
(NYCDEP). Sites that were selected included those sites that had never been studied by the
NYSDEC or NYCDEP, sites on some of the smaller tributaries, and those that had been
identified as potential areas of concern in the 2002 assessment completed by the NYSDEC. Two
of the 15 sites were located above the Rondout Reservoir; their results are not discussed in this
watershed management plan, as they likely do not significantly impact the water quality of the
Lower Rondout Creek.
In 2009 and 2010, the Rondout Creek Watershed Council contracted with HBRW to assess two
additional sites each year on the Sandburg Creek to try to determine the location of impacts on
this major tributary to the Rondout.
Methods: The assessments mentioned above were “Biological Assessments” using NYSDEC
Stream Biomonitoring Unit methods (used both by NYSDEC and HBRW). The primary
indicators of water quality in these assessments are freshwater benthic macroinvertebrates

(BMIs). BMIs are larger-than-microscopic invertebrate animals that live in and on stream
bottoms, including aquatic insects, worms, clams, snails, and crustaceans. BMIs are useful water
quality indicators because different species have different sensitivities to environmental impacts.
They are less mobile than fish, and thus cannot avoid discharges or other pollution. Unlike
chemical indicators, BMIs provide a picture of overall, integrated water quality, including
synergistic effects; substances lower than detectable limits, and non-chemical impacts to the
habitat, such as siltation or thermal changes.
Live BMI samples are collected in riffle habitats using a kick net, then preserved and identified
in a laboratory under a microscope. The results are used to calculate four different “metrics” that
are then averaged to find an overall water quality score for each site. Calculation of the metrics
is based on the types and number of organisms present and known tolerances of different
organisms to various amounts and types of pollutants. The overall water quality score is called a
“Biological Assessment Profile” (BAP) and is ranked on a scale from 0 to 10, with 10 indicating
the best water quality. The BAP can fall into one of four categories of pollution impact, with
each category corresponding to a specific quarter of the scale: “severely impacted” = 0-2.5,
“moderately impacted” = 2.5-5.0, “slightly impacted” = 5.0-7.5, and “non-impacted” = 7.5-10.
The results are also used to generate an “Impact Source Determination” (ISD) for each site.
The NYSDEC Stream Biomonitoring Unit uses a method called “Impact Source Determination”
(ISD) to identify types of impacts that may negatively affect water quality. The BMI community
at a site is compared to existing models of known communities indicative of certain types of

impacts. If no model exhibits at least a 50% similarity to the sampled community, then the ISD
results are inconclusive. Table 4.1.1 lists the seven ISD models (“classes”) used by the
NYSDEC 4.
For more information about the NYSDEC Stream Biomonitoring Unit methods, visit
http://www.dec.ny.gov/chemical/23847.html
Other basic physical and chemical parameters are also assessed at each site. Physical parameters
include depth, width, current velocity, percent canopy cover, percent embeddedness, percent of
different substrate sizes, aquatic vegetation present, and habitat quality Chemical parameters
include dissolved oxygen, pH, conductivity, and temperature. These are measured with a
calibrated digital “Hydrolab Quanta Water Quality Monitoring System.”
WATER QUALITY ASSESSMENTS - FINDINGS
Mainstem Rondout: The Lower Non-Tidal
Rondout Creek maintains fairly good water quality,
but numerous point and non-point sources of
pollution in the watershed may threaten the health
of the river, as many areas are showing slight signs
of human impact.
The 2007 assessment by HBRW, combined with
data from the NYSDEC, found the water quality to
be “non-impacted” below the Rondout Reservoir at
Lackawack, but “slightly impacted” at the Eastern
Correctional Facility (both sites in the Town of
Photo 4.1.2 HBRW Stream Monitoring Training on
Wawarsing). The water quality continued to be
Rondout Creek in Kerhonkson. (Photo: M. Cheo)
“slightly impacted” at several sites downstream in
the towns of Wawarsing and Rochester (Port Ben
Road in East Wawarsing, two sites in Kerhonkson, a site in Accord, and the Alligerville Bridge).
The 2007 assessment by HBRW, combined with
data from the NYSDEC, found the water quality to be “non-impacted” below the Rondout
Reservoir at Lackawack, but “slightly impacted” at the Eastern Correctional Facility (both sites
in the Town of Wawarsing). The water quality continued to be “slightly impacted” at several
sites downstream in the towns of Wawarsing and Rochester (Port Ben Road in East Wawarsing,
two sites in Kerhonkson, a site in Accord, and the Alligerville Bridge). The water quality did not
recover to “non-impacted” until the town of Rosendale, at the County Route 7 bridge, but then
dropped back down to “slightly impacted” after the State Route 32 bridge in Rosendale,
downstream of the Rosendale Wastewater Treatment Plant (WWTP). The river then became
“moderately impacted” further downstream, below the confluence with the Wallkill River and
the large hydroelectric dam at Sturgeon Pool.
Riva-Murray, K., et. al., 2002. Impact Source Determination with Biomonitoring Data in New York
State. Northeastern Naturalist, 9(2):127-162.
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The 2002 NYSDEC assessment showed trends similar to the 2007 HBRW assessment, with sites
in Wawarsing found to be “slightly impacted,” although the recovery to “non-impacted”
occurred much earlier, in Accord (Town of Rochester). The 2002 assessment did not sample
downstream of Rosendale.5
The most recent data on the Rondout is from 2008
when the NYSDEC sampled just one site, which
showed that the Rondout was still “slightly
impacted” at the 44/55 bridge in Kerhonkson
(Town of Wawarsing)6.
These water quality assessments were based on
analyzing samples of the stream invertebrate
community (“Biological Assessments”). Note
that no surveys of the Rondout Creek were
undertaken in the Town of Marbletown because
this methodology cannot be used in areas close to
large impoundments.

Photo 4.1.3 Looking upstream from sampling
site on Rondout Creek in Kerhonkson

Tributaries: Most tributaries were found to be “non-impacted” in both 2002 and 2007. A few
tributaries, including Peters Kill, Kripplebush Creek, and Saunders/Stony Kill were found to be
“slightly impacted,” but due to natural habitat or weather conditions rather than human impact.
The Mill Brook was found to be “slightly impacted” in 2002 but “non-impacted” in 2007.
The main tributary that requires further investigation is Sandburg Creek, a major tributary that
flows through the Village of Ellenville before entering the Rondout south of Napanoch. In both
2002 and 2007, the Rondout dropped by one water quality category (from “non-impacted” to
“slightly impacted) between the sites upstream and downstream of where the Sandburg flows
into the Rondout.
The Sandburg Creek flows east through rural Sullivan County to the Hamlet of Spring Glen in
Wawarsing. It then turns north, flowing through the old Nevele Grande Resort site and the
currently operating Honors Haven Resort. It then flows through the Village of Ellenville. On
the outskirts of the village, the Sandburg receives discharge from the Ellenville WWTP. Shortly
thereafter it is met by the “non-impacted” Beer Kill, and then the Rondout.
In 2002, the Sandburg Creek was “non-impacted” at Canal Street in the Village of Ellenville. In
2007, it was “slightly impacted” at Canal Street and also just downstream of the Ellenville
WWTP. In 2009, HBRW assessed the creek at two sites upstream of Ellenville, in the Hamlet of
Spring Glen and at the Honors Haven Resort golf course. Both sites were found to be “nonimpacted.” In 2010, the Sandburg was “slightly impacted” (but close to “non-impacted”) at a
site just downstream from the Honors Haven Resort golf course and “non-impacted” at Canal
Street in the Village of Ellenville.
More information is needed to flush out the condition of the Sandburg Creek and its impact on
the Rondout. In 2007, flow conditions were fairly low, so the BMI community may have been
5

Bode, R.W., et al., 2002 Rondout Creek Biological Assessment. NYSDEC, Albany, NY

6

Alexander J. Smith, NYSDEC Stream Biomonitoring Unit, email correspondence, October 2010

more vulnerable to the various runoff and discharge influences than in 2010, when flow
conditions were higher. However, without having multiple samples from each site in each year,
it is difficult to determine whether the different results reflect true water quality changes or
natural variation inherent in the biological community and sampling methodology.
Unfortunately there is no data for 2010 on the status of the Rondout downstream of the
Sandburg. It would be interesting to know if the Rondout was still “slightly impacted”
downstream of the Sandburg even though the Sandburg at Canal Street was “non-impacted” in
2010. In 2002, this was the case: the Sandburg at Canal Street was “non-impacted” and the
Rondout in East Wawarsing was “slightly impacted.” Impacts that year could have come from
urban runoff from the Hamlet of Napanoch and/or from the Napanoch WWTP. Not enough sites
were sampled to tease out these possible impacts.
Tables 4.2 and 4.3 list all sampling sites from 2002 to 2010, their locations, BAP scores, ISD
classes (where available), and stream classifications. For more detailed information on the water
quality assessments at each site sampled by HBRW, see Appendix J.

Site #
RN03
& DEC
RN07

Town, Village,
or Hamlet
Lackawack
Wawarsing

Location

Year, BAP, Assessment, ISD

Sportsmen Rd

2002: Non-impacted, Natural
2007: 7.91, Non-impacted, NPS nutrients & Natural
2007: 7.20, Slightly impacted, Natural

RN08
& DEC
RN09
& DEC

Wawarsing

Eastern
Correctional
Port Ben Rd

Kerhonkson

Rte 44/55

RN09
A
DEC

Kerhonkson

DEC river access

Accord

RN10

Accord

Upstream of
Rochester Creek
confluence
5011 Rte 209

RN12

Alligerville

Alligerville bridge

DEC

Rosendale

Rte 7

RN14

Rosendale

RN15

Rosendale/Esopus

Downstream of
Rosendale WWTP
895 Creeklocks Rd

Classification
C(TS)
C(T)

2002: Slightly-impacted, Natural & NPS nutrients
2007: 6.30, Slightly impacted, NPS nutrients
2002: Slightly impacted, Complex
2007: 6.20, Slightly impacted, NPS nutrients
2008: 6.83, Slightly impacted, Organic and Complex
2007: 6.20, Slightly impacted, NPS nutrients &
Complex
2002: Non-impacted, Siltation

C(T)

2007: 6.10, Slightly impacted, NPS nutrients (Naturally
poor habitat)
2002: Non-impacted, Natural
2007: 7.20, Slightly impacted, NPS nutrients & Organic
2002: 8.6, Non-impacted, Natural
2007: 8.0, Non-impacted, Siltation
2007: 6.20, Slightly impacted, NPS nutrients

B

2007: 4.80, Moderately impacted, Organic & Complex & NPS
nutrients

B or B(T)

B
B

B
B
B
B

Table 4.2: Biological Assessment Profile (BAP) Scores, Water Quality Assessments, and ISD Results, By Year
Sampled for the Mainstem Rondout (sites listed from upstream to downstream). Note: Site #’s are listed for
HBRW sites. Site #’s are not available for DEC sites. It is noted where DEC and HBRW used the same sites. Not all
information is available for all sites. Additional information from DEC sites can be obtained from the NYSDEC Biomonitoring Unit. Additional information from other sites can be obtained from HBRW.

Site #

Creek

DEC

West Beer Kill

Town,
Village, or
Hamlet
Ellenville

DEC
RN04

Beer Kill
Beer Kill

Ellenville
Ellenville

RN05A

Sandburg Creek

RN05B

Sandburg Creek

RN05C

Sandburg Creek

RN05D
& DEC

Sandburg Creek

Spring
Glen
Wawarsin
g
Wawarsin
g
Ellenville

RN05

Sandburg Creek

Ellenville

RN06
DEC

Fantine Kill
Vernooy Kill

DEC

Mill Brook

Ellenville
Wawarsin
g
Mill Hook

DEC
RN11

Mill Hook
Rochester

DEC
DEC

Rochester Creek
Saunders
Kill/Stony Kill
North Peters Kill
Peters Kill

DEC

Kripplebush Creek

RN13

Cottekill Brook

HBRW
Training
DEC

Tan House Brook

Kripplebus
h
Marbletow
n
Marbletow
n
High Falls

Coxing Kill

Whitfield
Rochester

Location

Year, BAP, Assessment, ISD

Classifica
-tion

Old Greenfield Rd & Rte
52
Rte 209
Cape Ave

2002: Non-impacted

B(TS)

2002: Non-impacted
2007: 8.80, Non-impacted, Natural & NPS
nutrients
2009: 8.95, Non-impacted, NPS nutrients

C(T)
C(T)

2009: 8.50, Non-impacted, NPS nutrients

B(T)

2010: 7.36, Slightly impacted, NPS nutrients

B(T)

2002: 8.26, Non-impacted
2007: 6.19, Slightly impacted, NPS nutrients &
Organic
2010: 8.37, Non-impacted, NPS nutrients
2007: 6.50, Slightly impacted, NPS nutrients,
Complex
2007: 8.40, Non-impacted, Natural
2002: Non-impacted

B(T)

Old Rte 209
Honors Haven Golf
Course
Downstream of Honors
Haven Golf Course
Canal St

Downstream of Ellenville
WWTP
Beckley Dr
Rte 209
Roundout Valley Resort
Mettacahonts Rd
Just downstream of
confluence
Canyon Lake Rd
St. Josen

2002: 6.89, Slightly impacted, NPS nutrients
2007: 7.53, Non-impacted
2002: Non-impacted
2007: 7.50, Slightly-impacted, NPS nutrients

B(TS)

B(T)
B(T)
Part C(TS)
A(TS)
A(TS)
AA(T)
Part A(T)
B(T)

Rte 209

2002: Non-impacted
2002: Slightly impacted (skewed due to moss
& midges)
2002: Slightly impacted (naturally poor habitat)

Lucas Tpke

2007: 8.14, Non-impacted, Natural

C(TS)

Snyder Estate

2006: 7.08, Slightly impacted

C

School Hill Rd

2002: Non-impacted

C(T)

C(TS)

TABLE 4.3: Biological Assessment Profile (BAP) Scores, Water Quality Assessments, and ISD Results, By Year
Sampled for Tributaries to the Rondout Creek (listed from upstream to downstream). Note: Site #’s are listed for
HBRW sites. Site #’s are not available for DEC sites. In some cases, DEC and HBRW used the same sites. Not all
information is available for all sites. Additional information from DEC sites can be obtained from the NYSDEC Biomonitoring Unit. Additional information from other sites can be obtained from HBRW.

Water Quality Standards: None of the sites assessed by HBRW violated the pH or dissolved
oxygen standards for their classification. However, when a river is “moderately” or “severely”
impacted based on a biological assessment, it is likely that the river is no longer meeting its uses.
The site on Creeklocks Road downstream of the confluence with the Wallkill was “moderately
impacted.” This section of the river is class B, which includes swimming, boating, fishing and
fish propagation. A “moderately impacted” river may not be able to support these uses.

The Creeklocks Road site was the only “moderately impacted” site. But a majority of sites
scored as “slightly impacted.” Thus while much of the river may still be supporting its uses, it is
no longer in a completely natural state, and the aquatic community is experiencing some stress
from human impacts.
It is also important to note that the assessments did not include bacteriological sampling, so it is
not known if the river is meeting its standard for coliform bacteria. This is an important
indicator of health for a Class B (swimming) river.
POTENTIAL SOURCES OF IMPACTS
Non-point Source Pollution: “Non-point nutrients” was by far the most common source of
impact indicated by the ISD. This ISD class refers mainly to inputs of nitrogen and phosphorus,
which can cause excess algal growth, depressed oxygen conditions, and negative impacts to the
aquatic community. In 2007, the ISD indicated “non-point nutrients” for almost all mainstem
Rondout sites except the Eastern Correctional Facility in Wawarsing. “Non-point nutrients”
were also indicated for almost all the tributaries that were “slightly impacted.”
Non-point nutrients can come from a variety of sources including agricultural areas, golf
courses, and urban areas. In addition these
nutrients can come from “well-treated sewage
effluent” which refers to effluent from septic
systems or WWTPs in which the organics have
been broken down but nutrient concentrations
remain. There is widespread agricultural activity in
the Rondout Valley, but it may be more likely that
the Rondout’s drop to “slightly impacted” below
the confluence with the Sandburg Creek is from
urban runoff entering Sandburg Creek from the
Village of Ellenville and contributions from various Photo 4.1.3 Non-Point Sources: Salt loading
WWTP discharges.
Point Source Pollution: There are several SPDES discharges in the Rondout Creek Watershed in
the Town of Wawarsing, none in the towns of Rochester and Marbletown, and one in the Town
of Rosendale. The 2007 assessments looked at sites upstream and downstream of four
wastewater treatment plants (WWTPs): Ellenville, Napanoch, Kerhonkson, and Rosendale.
The Ellenville WWTP did not cause any significant change
in the BAP score of the Sandburg Creek; the site upstream
of the Ellenville WWTP (Canal Street) was already “slightly
impacted.” Thus non-point urban runoff from the village or
some other impact upstream may have caused the water
quality impacts on the Sandburg Creek in 2007. However,
wastewater effluent could have prolonged the creek’s
recovery. Similarly, the Napanoch and Kerhonkson
WWTPs did not cause any significant changes in the BAP
score of the Rondout Creek; the sites upstream and
downstream of each WWTP were all “slightly impacted.”

Fig. 4.1.4 Point Sources = End of Pipe

The discharges could have, however, been responsible for prolonging the river’s recovery.
The ISD classes “Organic” and “Complex” indicate that municipal WWTPs could be one source
of impact, among other possible sources. In 2007, the ISD indicated “Complex” at two sites that
were downstream of WWTPs: Ellenville and Kerhonkson. “Complex” also appeared at Route
44/55 in 2002 and “Complex and “Organic” appeared at that site in 2008. “Organic” also
appeared at the Alligerville Bridge in 2007.
None of the three WWTPs in the area (Ellenville, Napanoch, and Kerhonkson WWTPs) had any
violations of their SPDES permit standards during any of the years in which water quality
assessments occurred.7
Further downstream in Rosendale, the river had recovered to “non-impacted,” but dropped to
“slightly impacted” just downstream of the Rosendale WWTP. The Rosendale WWTP does on
occasion violate its standard for total suspended solids, but there were no violations in the
months of August and September of 2007.8
It is possible this drop is partially due to habitat differences. BMI’s are found in riffles, shallow
areas where the water moves quickly over rocky bottoms. Downstream of the WWTP, the riffle
spanned the width of the river, but was not as long as it was wide. Ideally, a riffle should be
twice as long as the width of the river. Upstream of the WWTP, the riffle met those criteria.
Impoundments and Channelization: The Rondout Reservoir dam did not exert any noticeable
effect on water quality. The macroinvertebrate community at Lackawack was “non-impacted”
both in 2002 and 2007.
Fig. 4.1.5 Rondout Creek immediately downstream of confluence with Wallkill below Sturgeon Pool

Site RN15, Creeklocks Road
September 15, 2007, 5 p.m.

Site RN15, Creeklocks Road
September 16, 2007, 9 a.m.

Leonard M. Distel, Supervisor, Town of Wawarsing, and Mike Ryman, Chief Operator, Village of
Ellenville Sewer Department, personal communications, November 2010.

7

Terry Johnson, Water and Sewer Superintendent, Town of Rosendale, personal communication, October
2010.
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The most impacted site in the whole watershed (found to be “moderately impacted” in the 2007
HBRW assessment) is located downstream from the confluence with the Wallkill River and is
greatly affected by large changes in flow from the Central Hudson hydroelectric dam at Sturgeon
Pool. Photos in Fig. 4.1.6 were taken at that site at 5 p.m. one day (shortly after a release) and 9
a.m. the following day after the high waters had subsided. The difference in flow in that 16-hour
period is significant.
The old Delaware and Hudson Canal channel connects to Sandburg Creek upstream of the
Village of Ellenville and the Honors Haven Resort. It did not exert any noticeable effect on
water quality. The macroinvertebrate community was “non-impacted” at the Honors Haven
resort in 2009 and “slightly impacted” (but close to “non-impacted”) in 2010.
RECOMMENDATIONS
Controlling Non-point Source Nutrients: Non-point nutrients can be controlled through storm
water management. The NYSDEC provides storm water management guidance to municipalities
through its “Municipal Separate Storm Sewer Systems” (MS4) program9. MS4s are any system
that conveys storm water, such as roads, pipes, catch basins, curbs, gutters, ditches, man-made
channels, or storm drains. They can be owned or operated by a State, city, town, borough,
county, parish, district or other public body that discharges into the waters of the United States.
The municipal separate storm sewer is designed or used for collecting or conveying stormwater
that is not a combined sewer or part of a Publicly Owned Treatment Works (POTW).
Municipalities that are designated as “MS4 Communities” through the NYSDEC Phase II
Stormwater Permit Program must develop, implement, and enforce a “Storm water Management
Program” (SWMP) to reduce pollution to the “maximum extent practicable” (MEP) to protect
water quality. SWMPs must include six “minimum control measures,” including:
1.
2.
3.
4.
5.
6.

Public Education and Outreach;
Public Involvement/Participation;
Illicit Discharge Detection and Elimination;
Construction Site Runoff Control;
Post-Construction Runoff Control; and
Pollution Prevention/Good Housekeeping at municipal
sites and operations.

Public education and outreach is important because people value
their waterways and implementing this measure will help them to
understand what they can do to protect and restore the health of
their waterbodies. This will also provide the basis for public
support for other control measures and projects related to the
waterways. The public education and outreach program should
include information about the impacts of stormwater discharges

Fig. 4.1.6 Stream monitoring
day with Rosendale 3rd graders.

Overview of the Municipal Separate Stormwater Sewer System (MS4) Phase II Stormwater Permit
Program. A Summary of MS4 Phase II Permit Requirements. Revised August 2003
http://www.dec.ny.gov/docs/water_pdf/ms4_overview.pdf
9

on waterbodies, pollutants and their sources, and preventative measures that can be taken to
reduce their occurrence. A possible program for this might include speakers to community
groups and schools, utility bill insets, displays at events or malls, and news articles or radio
spots.
Public involvement and participation will help MS4s cultivate stronger programs and higher
compliance levels if they involve people in the SWMP from the beginning. The public
involvement must also comply with public participation and involvement provisions of the Clean
Water act, as applicable. The public involvement/participation program will identify key
individuals and groups who are interested in or affected by the SWMP. It will also describe the
activities the MS4s will perform to provide program access and gather needed input. To ensure
the public has the ability to become and remain involved the name contact person for the SWMP
must be published. Also the draft annual report must be presented before submitting the annual
report, at a meeting that is open to the public with time for public input. The summary of the
input and comments should be included in the annual report, and the final report should be made
available for public inspection. The program might include activities such as forming an advisory
committee that will work in corroboration with other municipalities, and encouraging citizen
volunteer programs for beach cleanups, litter removal and stream monitoring.
Illicit discharge detection and elimination will reduce the amount of discharges that enter the
system through direct or indirect connections. This results in inadequately treated discharges that
contribute high levels of pollutants, including toxics, heavy metals, oils and grease, viruses and
bacteria that enter waterbodies. The municipalities must develop, implement, and enforce a
program to detect and eliminate illicit discharges into the MS4.Another requirement is the
creation of a map showing the location of any points where an MS4 discharges to either the
waters of the U.S. or to another MS4, and the names and location of all waters of the U.S. The
formation of an ordinance or other regulatory mechanism, that will prohibit illicit discharges into
the storm sewer system and implement appropriate enforcement procedures and actions is a
major regulatory aspect to detect illicit discharges. Additionally municipalities should develop
and implement a program to detect and address non-stormwater discharges to the system. Public
employees, businesses and the general public of hazards associated with illegal discharges will
increase public awareness and involvement, will simultaneously strengthening the previous
requirements. Measurable goals and appropriate management practices should be implemented
to ensure the reduction of all pollutants of concern from illicit discharges to the stormwater
system to the MEP. Possible programs for this measure might include conducting shoreline
surveys, inspecting storm sewers, and establishing citizen watch groups.
Construction site runoff control requires measurable goals and appropriate management practices
to ensure the reduction of all pollutants of concern from illicit discharges to the stormwater
system to the MEP. A program to reduce pollutants in stormwater runoff to the MS4 from
construction activities that disturb land of one acre or more must be developed and implemented.
However, if construction is on land less than one acre, is part of a larger common plan of
development or sale, it must be included in the program. The program should at a minimum
provide the development and implementation of an ordinance or other regulatory mechanism to
control erosion and sediment control management practices, and the implementation of sanctions
to ensure compliance, if needed. Site plan review procedures that will incorporate consideration
of potential water quality impacts, with pre-construction site plans to ensure consistency with

local sediment and erosion control requirements must also
be included. Finally procedures for site inspections and
enforcement of control measures, and education and training
for construction site operators about the requirements is
necessary to ensure the successfulness of construction site
runoff control. MS4s need to become familiar with the
SPDES General Permit for Stormwater Discharges from
Construction Activity because their program must, at a
minimum, provide equivalent protection to this permit.
Post construction site runoff control is important because as
runoff flows over land altered by development, it picks up
pollutants that are then transferred into the waterways. Prior
planning and design for minimization of pollutants in post
construction areas is a cost effective approach to stormwater
quality management. MS4s must develop and implement a
program that reduce the discharge of pollutants to the MEP,
through the use of ordinances or other regulatory mechanism Fig. 4.1.7: Severe erosion.
to address post construction runoff from development and
redevelopment. As with construction site runoff control, post construction site runoff requires
that there are measurable goals, management practices, and controls in place to ensure the
reduction of all pollutants to the MEP. Inspection of development and redevelopment sites must
be carried out to insure compliance and penalize violators. In addition to inspecting sites the use
of zoning ordinances and other regulatory mechanisms must be used to successfully reduce
construction runoff.
Pollution prevention and good housekeeping measures for municipal operations will reduce or
prevent pollution from the operation and maintenance activities, which can become sources of
pollutants that need to be minimized through the SWMP. Good housekeeping measures for
municipal operations will reduce or prevent pollution form entering nearby waterbodies with
stormwater runoff. MS4s must develop and implement an operation and maintenance program
that will reduce and prevent the discharge of pollutants to the MEP from activities such as park
and open space maintenance, roadway maintenance, adjustments to local geography to affect the
continuous movement of water on, above and below the landscape. As a guideline the
management practices identified in the NYS Management Practices Catalogue for Nonpoint
Source Pollution Prevention should be utilized as needed. Possible program activities are the
development of maintenance schedules and inspection procedures for structural and nonstructural controls, and coordinate with flood control managers to identify and address
environmental impacts from flood management projects.

The towns of Marbletown and Rosendale are the only MS4 communities in the Lower Non-Tidal
Rondout Creek Watershed. They have implemented successful SWMPs. Table 4.1 outlines
specific practices used by these communities. Current efforts to manage and educate about
stormwater have been successful. Rosendale has found that flooding has decreased due to
increased inspection and maintenance of post construction best management practices.
Marbletown found that stormwater trainings for contractors resulted in improved erosion and
sediment control at construction sites. When economically feasible, Marbletown plans to
incorporate runoff reduction techniques and green infrastructure in the routine upgrade of
existing stormwater conveyance systems and municipal operations.10

Stormwater Management Program Annual Report, 2009, Town of Marbletown. Stormwater
Management Program Annual Report, 2009, Town of Rosendale.
10

Table 4.1: Practices Implemented in MS4 communities in LNT Rondout Creek Watershed
Practice Implemented
Developed educational materials on stormwater management and
related issues.
Encouraged public involvement in stream clean ups.
Encouraged public involvement in community meetings to review
SWMPs.
Mapped 100% of stormwater outfalls and screened for dry weather
discharges.
Hosted public presentations on Better Site Design and Low Impact
Development
Provided stormwater training sessions for town employees
Marked stormdrains
Corrected illicit discharges (failing septic systems)
Implemented and enforced regulatory mechanisms to control illicit
discharges and manage stormwater runoff from construction sites
and new developments, post-construction.

Marbletown

Rosendale

x

x

x

x

x

x

x

x

x
x
x
x
x

x

Other municipalities in the watershed can follow the examples set by Marbletown and Rosendale to
educate and involve the public in stormwater issues and implement practices that eliminate illicit
discharges and reduce stormwater runoff and resulting non-point source pollution from construction
sites, new developments, and municipal operations.

An illicit discharge is a discharge that enters a MS4 system directly or indirectly, but it is not a
discharge that MS4 systems are designed to process. They could include: sanitary wastewater,
septic tank effluent, car wash wastewaters, improper oil disposal, radiator flushing disposal,
laundry wastewaters, spills from roadway accidents, and improper disposal of auto and
household toxics. Other non-stormwater discharge flows that may not be considered “illicit
discharges” but can cause non-point source pollution include water line flushing, irrigation
water, foundation and footing drains, residential car washing, swimming pool discharges, street
wash water, and fire fighting activities. In addition to mapping and inspecting MS4 outfalls,
mapping potential sites of illicit discharges could be a helpful strategy in controlling stormwater
pollution. For example, if septic systems along a river corridor were mapped, this could help
identify potential hot spots of pollution and help to target future sites for stream monitoring
efforts.
Point Source Pollution: While none of the WWTPs in Wawarsing appeared to have a
significantly negative influence on the Rondout Creek based on the 2007 study, they may be
prolonging the river’s recovery. It would be important to monitor the operations of these SPDES
discharges for violations and continue to conduct water quality assessments upstream and
downstream of their locations. Regarding the Rosendale WWTP, it would be helpful to consult
with NYSDEC Biomonitoring Unit about the habitat quality in the site to help judge if it may
have influenced the “slightly-impacted” water quality result.
When active all the landfills in the lower in the lower non-tidal Rondout were unlined. However,
they have all been closed and replaced with transfer station, where recyclables and non-

recyclable waste are stored prior being transported to the Ulster County Resource Recovery
Agency to be processed and marketed or sent to out of county landfills. Although there are
currently no active landfills, the leachate or emissions from the closed landfills in each of the
towns and could act as a potential source of point source pollution.11
Table 4.2: Landfill Closures in LNT Rondout Creek Watershed Municipalities

Town
Wawarsing
Marbletown
Rochester
Rosendale

Active dates
1975-1993
1977-1982
1973-1993
1978-1993

Closure dates
1997
NA
1996
1998

Further Studies: In addition to conducting water quality assessments up and downstream of
SPDES discharges, it would be helpful to assess water quality upstream and downstream of any
significant stormwater discharges that are detected, or of stormwater runoff control measures that
11

Laibach, Terry; Ulster County Solid Waste Management, email communication November 2010

are implemented. This will help determine whether water quality impacts are coming from point
sources or non-point sources of pollution.
The ISD indicated nutrients as the most common source of impact in the watershed. Nutrients
are likely coming from many non-point sources in the watershed, so reducing stormwater runoff
could reduce this source of pollution. In addition, “Well-treated sewage effluent” is another
possible source of excess nutrients. WWTPs are usually required to remove organic and toxic
materials from their effluent, but often not required to remove nutrients such as phosphorus.
More research on this potential source of nutrients from WWTPs would be helpful.
Excess nutrient loading into a river can lead to eutrophication – a situation that can cause oxygen
levels to drop below what is needed to sustain a healthy aquatic community. “Cultural” (human
caused) eutrophication of surface waters has become a major source of water quality impairment
throughout the US. In response, the United States Environmental Protection Agency (USEPA)
has devised a national strategy for the development of regional nutrient criteria. New York State
has an effort underway to revise its narrative nutrient standard.
The NYSDEC has recently developed a method of measuring stream nutrient enrichment using
BMIs called the “Nutrient Biotic Index” (NBI).12 The level of eutrophication in a stream can be
calculated based on the tolerance of the various BMI taxa to phosphorus and nitrogen. For
further exploration on the impact of nutrients in the Rondout Creek Watershed, the data
discussed in this section could be analyzed using this methodology.
It would also be important to conduct an assessment of coliform bacteria on the Rondout. Each
community along the river could provide input on what areas are used for swimming, and a study
could be designed accordingly, using NYS Department of Health standards for coliform bacteria
at bathing beaches. This assessment would be especially useful in the High Falls area, where
swimming is popular and no water quality assessment has ever been conducted.
Another recommended area of further study is the Sandburg Creek and the Rondout in
Wawarsing. A study that included assessments of the Lackawack, Honors Haven, Canal Street,
Ellenville WWTP, Eastern Correctional, and Port Ben Road sites, plus an additional site on the
Rondout upstream of Sandburg Creek but downstream of the Hamlet of Napanoch, would help
determine the following:
• The level of impact in the Sandburg Creek
• Where the impact may be coming from (Honors Haven golf course, Village of Ellenville
urban runoff, or Ellenville WWTP).
• The level of impact in the Rondout Creek in Napanoch and East Wawarsing.
• Where the impact may be coming from (Sandburg Creek, Napanoch area urban runoff, or
the Napanoch WWTP).
There are numerous factors that affect the health of a river. With continued water quality
assessment, and reduction of the human impacts found, the relatively good health of the Rondout
can be protected, and even improved.

Smith, A.J., et. al., 2009. Standard Operating Procedure: Biological Monitoring of Surface Waters in
New York State, p. 53. NYSDEC, Albany, NY.
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