Archived File - May Not Be ADA Compliant

INDIAN BROOK WATERSHED
Streamwalk Report

For the
Lower Hudson River Streamwalk Program
of the Lower Hudson Coalition of Conservation Districts

Prepared by the Westchester County Department of Planning
Draft December 2004

A cooperative effort among
The Town of Ossining and Westchester County



Archived File - May Not Be ADA Compliant

WESTCHESTER COUNTY EXECUTIVE
Andrew J. Spano

WESTCHESTER COUNTY DEPARTMENT OF PLANNING

Gerard E. Mulligan, AICP, Commissioner
David Kvinge, AICP, Director of Environmental Planning

Project Staff

Sabrina D. Charney, Principal Planner/Deputy Watermaster
Valerie Monastra, Environmental Planner

The Westchester County Department of Planning would like to thank all of the volunteers for
their time and assistance in developing this report.




Archived File - May Not Be ADA Compliant

Acknowledgements

The Indian Brook Streamwalk would not be possible without the assistance of local - {Formatted: F
community volunteers. A special note of appreciation goes out to the more than 15 volunteers
who willingly gave their time and effort to survey the Indian Brook Watershed’s streams and
lakes. (Refer to Appendix A for a list of volunteers.) Water quality information obtained by
volunteer streamwalkers will be a valuable decision making tool for local, state and federal
governments. Information will be used to pinpoint areas needing additional monitoring,

conservation and restoration.




Archived File - May Not Be ADA Compliant

INDIAN BROOK WATERSHED STREAMWALK REPORT

Table of Contents

l. Introduction 1

I1. The Indian Brook Watershed Streamwalk Program 1

I11. Summary of Findings 3
A. Section 2 4
B. Section 3 4
C. Section 4 5
D. Section 5 6
E. Section 6 7
F. Section 7 11
G. Section 8 11
H. Section 10 13
Appendix A: Streamwalk Volunteers 16
Appendix B: Survey Sheets 18
Appendix C: Maps 40

Appendix D: Segment Photo Gallery 42



Archived File - May Not Be ADA Compliant

. Introduction

The Westchester County Department of Planning, together with the Towns of Cortlandt,
New Castle and Ossining and the Village of Ossining have been working to develop the
Croton Bay Watershed Conservation Action Plan. The objective of the Croton Bay
watershed conservation planning process is to characterize the watershed, identify water
quality impairments and make recommendations related to improving and protecting
water quality in the Watershed.

The development of the Croton Bay Watershed Conservation Action Plan requires a
baseline understanding of the conditions of the streams and waterbodies throughout the
watershed. The Indian Brook Watershed Streamwalk was developed to assist with the
assessment of water quality and habitat conditions of the streams and lakes in the Indian
Brook Watershed, one of two subwatershed areas in the Croton Bay Watershed. The
streamwalk program provides an effective way to collect information on the existing
physical and baseline chemical conditions of streams. The Streamwalk Program brings
local volunteers directly in contact with streams, enabling them to better understand the
ecologic system and the relationship between their community and its water resources.
Participation in the Indian Brook Watershed was fostered by the Town of Ossining’s
Environmental Advisory Committee. The Town recruited volunteers who were trained
by Westchester County to assess the streams within the Indian Brook Watershed.

The data gathered through the Streamwalk Program differs from data collected through
scientific study. Data collected by volunteers traditionally has more variability than data
collected by professionals. In addition, the stream scores presented throughout this report
may best be viewed in relation to other stream scores rather than in absolute terms.
Therefore, the data gathered through the Streamwalk Program should only be used to
preliminarily identify water quality impairments, resource needs and to plan conservation
measures.

I1. The Indian Brook Watershed Streamwalk Program

The Indian Brook Watershed Streamwalk Program is intended to evaluate water
resources throughout the watershed and educate and involve watershed residents in
efforts to protect water quality. While one of the main objectives of the Streamwalk
Program is to identify water quality impairments, the program is not meant to be a
“policing” effort to find polluters. The program is non-confrontational, where volunteers
are trained and instructed by Westchester County professionals to walk the streams of the
Indian Brook Watershed and report what they see, such as algae blooms, stream bank
erosion, silt buildup, litter, etc. This information is used to pinpoint areas needing
restoration, maintenance and/or further water quality testing. Additional testing methods
may involve the use of water quality testing Kits to check levels of certain parameters like
dissolved oxygen, nutrients (nitrogen and phosphorous) and bacteria. Macroinvertebrate
sampling may be undertaken at some locations to further determine existing water quality
conditions.

The Indian Brook Watershed is approximately 2 square miles. In order to accomplish
streamwalk for this entire area, the watershed was divided into 10 smaller stream sections
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which include seven waterbodies within four municipalities (the Towns of Cortlandt,
New Castle, and Ossining and the Village of Ossining). Each of the ten sections was then
divided into smaller stream segments based on various field characteristics such as
wetlands, meandering streams and land use. Volunteer Streamwalk Teams, consisting of
at least two volunteers, were responsible for a specific stream section.

The Indian Brook Streamwalk Program assessed streams and lakes through the use of
stream segment survey sheets and impaired site assessment sheets. (Refer to Appendix
B). The stream segment survey sheets describe the overall condition of a stream
segment(s) within a stream section, while the impaired site assessment sheet describes a
problematic location along a stream segment.

The characteristics that were examined in the stream segment survey include channel
condition, hydrology, riparian zone, bank stability, water appearance, nutrient
enrichment, barriers to fish movement, instream fish cover, pools, insect/invertebrate
habitat, canopy cover, embeddedness, stream depth, stream width, temperature, ph and
overall land use characteristics. Each stream segment that was assessed received a rating
for each characteristic listed above. All characteristic ratings for a segment were
averaged and each stream segment received a rating as to whether or not the stream is in
excellent, good, fair or poor condition.

The impaired site assessment was a micro-analysis of a specific location along a stream
segment. In general, an impaired site displays noticeable signs of degradation or
pollution. If an impaired site was identified along a stream segment, the same
characteristics as described in the stream segment survey were rated for the specific
impaired site, not averaged as they were for the segment analysis. It is possible that there
may be more than one impaired site along a stream segment. The information collected
regarding an impaired site may lead to further analysis towards identifying and
implementing a water quality restoration project.
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I11. Summary of Findings

The Streamwalk results can be used as an indicator of water quality for the Indian Brook
Watershed. The results of a streamwalk can identify existing or potential problems,
which can be further assessed through the use of more in depth chemical, physical and
biological water quality analyses.

Sections of open water ponds, lakes and wetlands found within stream segments were
included in the stream assessments. These areas were surveyed using the same survey
sheet material, although the segment survey questionnaires did not include the optimal
parameters for measuring these open water or wetland systems. However, the
streamwalk assessment provided some indication of potential water quality and habitat
concerns. In all capacities, the segment survey forms were designed to act as a
preliminary identification tool to identify those areas needing more in-depth
investigation.

During the Indian Brook Watershed Streamwalk volunteers committed to assessing 10
stream sections in the Indian Brook Watershed (Refer to Appendix C). Volunteers
returned assessment information regarding 70% or 7 stream sections that were assigned
to streamwalk volunteers for assessment. The average ratings for these stream segments
are summarized below in Table 1.

Table 1. Average Ratings for Water Quality Parameters at all Completed Stream Sections
in the Indian Brook Watershed

Water Quality Parameter Average Rating*
Channel Condition 7.4 Fair
Hydrology 7.8 Good
Riparian Zone 7.7 Good
Bank Stability 7.1 Fair
Water Appearance 8.9 Good
Nutrient Enrichment 8.6 Good
Barriers to Fish Movement 5.6 Poor
Instream Fish Cover 5.9 Poor
Pools 2.4 Poor
Invertebrate Habitat 7.4 Fair
Canopy Cover 6.9 Fair
Embeddedness 7.6 Good

* Ratings were based on a scale of 1-10 (1 equals poor
water quality and 10 equals excellent water quality)
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Overall, the Indian Brook Watershed contains FAIR to GOOD water quality ratings.
However, the Indian Brook Watershed did rate poorly in the following areas:

e Barriers to Fish Movement,

e Instream Fish Cover,

e Pools.
Poor ratings for these parameters are typical ratings for streams that have an average
depth of less than 1 foot. A majority of the streams in the Indian Brook Watershed had a
stream depth of less than 1 foot when they were assessed.

A. Section 2- 9-A

Section 2 was located along the 9-A corridor (Refer to Appendix C), which includes the
final segments of the stream flowing from Rock Hill Pond. Aside from a small
residential area surrounding the headwater sections of the stream segment, the rest of the
stream is surrounded by property owned by General Electric and the Route 9-A roadway.
The stream assessment noted that the stream had been altered significantly from its
natural state and has been known to exhibit drastic changes in water volume and velocity
during storm events. A number of outfalls that contribute to the stream volume and
velocity during storm events were noted. The segment survey sheet was not evaluated
the water quality parameter ratings were not provided.

Areas of Concern

Two immediate areas of concern were identified in Section 2. The first was located near
a residential area along Quaker Bridge Road where a hydrogen sulfide odor was detected.
The second area of concern was located along Route 9-A, upstream from the Old Croton
Agueduct. The area was noted to contain a large amount of debris and litter including
tires, appliances and automobile parts. Debris of this nature interrupts the natural state of
the stream and can contribute to water quality degradation.

B. Section 3- Indian Brook Reservoir Refer to Appendix D for Photos

Section 3 consisted of the Indian Brook Reservoir (Refer to Appendix C). The Indian
Brook Reservoir is surrounded by a forested area. The Reservoir serves as a drinking
water source for the Town and Village of Ossining. There are three inlet streams of the
Indian Brook Reservoir and one outlet stream. The stream widths varied between 4-10 ft.
and stream depths varied between 3-8 in. The average parameter ratings are listed in
Table 2. Overall, the rating for Section 3 was FAIR (7.3). However, when the
parameters such as barriers to fish movement, instream fish cover and pools, which are
not typically found in streams with less than 1 foot depth, are excluded from the
calculations the overall rating average changes to GOOD (8.0).
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Table 2. Average Water Quality Parameter Rating for Section 3, the Indian Brook

Reservoir
Water Quality

Parameter Average Rating*
Channel Condition 10.0 Excellent
Hydrology 9.0 Excellent
Riparian Zone 10.0 Excellent
Bank Stability 6.7 Fair
Water Appearance 8.0 Good
Nutrient Enrichment 8.0 Good
Barriers to Fish
Movement 9.3 Excellent
Instream Fish Cover 4.7 Poor
Pools 1.7 Poor
Invertebrate Habitat 5.3 Poor
Canopy Cover 5.0 Poor
Embeddedness 10.0 Excellent

* Ratings were based on a scale of 1-10 (1 equals
poor water quality and 10 equals excellent water

quality)

Areas of Concern

The assessment for Section 3 identified signs of stream bank erosion along the northern
inlet stream into the Reservoir. This can contribute to increased turbidity and silting of
the stream and the reservoir. A broken fence was also identified in the same location
which could exacerbate leaching pollutants into the stream. Section 3 was noted to
exhibit a poor insect and invertebrate habitat, which can affect the viability of a stream
ecosystem. Finally, the eastern inlet into the Reservoir was reported to have poor canopy
cover which can affect the habitat quality of stream organisms.

C. Section 4- Glendale Road and Dawning Lane

Section 4 was located within the area of Glendale Road and Dawning Lane (Refer to
Appendix C). The surrounding land use consists of low density residential development
and forested areas. The average stream width was 9 ft. and the average depth was 6.25
in. The average parameter ratings are listed in Table 3. The overall water quality rating
for Section 4 was GOOD (7.8). However, when the parameters of barriers to fish
movement, instream fish cover and pools, which are not typically found in streams with
less than 1 ft. depth, are excluded from the calculations the overall average changes to
EXCELLENT (9.0).
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Table 3. Average Water Quality Parameter Rating for Section 4,

Glendale Road and Dawning Lane

Water Quality

Parameter Average Rating*
Channel Condition 10.0 Excellent
Hydrology 7.0 Fair
Riparian Zone 8.0 Good
Bank Stability 7.0 Fair

Water Appearance

10.0 Excellent

Nutrient Enrichment

10.0 Excellent

Barriers to Fish

Movement 3.0 Poor
Instream Fish Cover 8.0 Good
Pools 3.0 Poor

Invertebrate Habitat

10.0 Excellent

Canopy Cover

10.0 Excellent

* Ratings were based on a scale of 1-10 (1 equals
poor water quality and 10 equals excellent water

quality)

Areas of Concern

Two drainage pipes that discharge untreated stormwater directly into the stream were
identified. These pipes can contribute pollutants to the stream. The first discharge pipe
drains runoff from Glendale Road and the second collects runoff from surrounding
residences.

D. Section 5- Indian Brook Reservoir

Section 5 contained part of the Indian Brook that is located near and parallel to Glendale
Road (Refer to Appendix C). The surrounding land use consists of low density
residential development and forested areas. The stream width varied from 5-8 ft. and the
depth varied between 6- 10 in. The average parameter ratings are listed in Table 4.
Overall rating for Section 5 is GOOD (8.1).
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Table 4. Average Water Quality Rating for Section 5, Indian Brook.

Water Quality

Parameter Average Rating*
Channel Condition 7.0 Fair
Hydrology 7.3 Fair
Riparian Zone 9.7 Excellent
Bank Stability 6.3 Fair
Water Appearance 8.7 Good

Nutrient Enrichment

10.0 Excellent

Barriers to Fish
Movement

6.0 Fair

Instream Fish Cover

10.0 Excellent

Pools

2.7 Poor

Invertebrate Habitat

10.0 Excellent

Canopy Cover

10.0 Excellent

Embeddedness

9.3 Excellent

* Ratings were based on a scale of 1-10 (1 equals
poor water quality and 10 equals excellent water

quality)

Areas of Concern

The Indian Brook runs near, and for the most part, parallel to Glendale Road. As a result,
there is a possibility that untreated runoff enters the stream during storm events. Some of
the stream is located in private back yards which can also contribute stormwater runoff
and pollutants associated with landscape management activities to the stream.

E. Section 6- Cedar Lake Refer to Appendix D for Photos

Section 6 consisted of four segments that encompassed four different hydrologic
characteristics (Refer to Appendix C) of the Cedar Lake Section. Segment 6-A consisted
of the stream located downstream from Cedar Lake. Segment 6-B consisted of a small
pond, also located downstream from Cedar Lake. Segment 6-C was a swampy wetland
with a stream running through it located just below Cedar Lake and Segment 6-D
consisted of Cedar Lake. Given the hydrologic differences between each of the
segments, the analysis will be presented by subsection.
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Segment 6-A

Stream Segment 6-A had an average stream width of 7.5 ft. and an average stream depth
of 6 in. The land uses predominately surrounding the stream were low density residential
and forested areas. Stream Segment 6-A had an overall water quality condition of POOR
(5.9). When the parameters of barriers to fish movement, instream fish cover and pools,
which are not typically found in streams with less than 1 ft. depth, are excluded from the
calculations the overall average raises to FAIR (6.3). The parameter ratings for Section
6-A are listed in Table 5.

Table 5. Average Water Quality Rating for Segment 6-A.

Water Quality

Parameter Average Rating*
Channel Condition 8.0 Good
Hydrology 3.0 Poor
Riparian Zone 10.0 Excellent
Bank Stability 6.0 Fair
Water Appearance 10.0 Excellent
Nutrient Enrichment 9.0 Excellent
Barriers to Fish
Movement 10.0 Excellent
Instream Fish Cover 3.0 Poor
Pools 1.0 Poor
Invertebrate Habitat 1.0 Poor
Canopy Cover 9.0 Excellent
Embeddedness 1.0 Poor

* Ratings were based on a scale of 1-10 (1 equals
poor water quality and 10 equals excellent water

quality)

Areas of Concern

The stream section showed evidence of human alteration, which was evident by stone
barrier placements along the outer curved walls of the stream. Other evidence of erosion
existed along the stream banks and increased sedimentation was present along the stream
bottom. High amounts of erosion and sedimentation can cause turbid waters and poor
stream habitats. Debris was also located in certain areas of the stream, which directly
contributes to water quality degradation.
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Segment 6-B

Pond Segment 6-B had an average pond width of 13 ft. and an average stream depth of 7
in. The land predominately surrounding the pond was forested. Segment 6-B had an
overall water quality condition of GOOD (8.9). The parameter ratings for Segment 6-B
are listed in Table 6.

Table 6. Average Water Quality Rating for Segment 6-B.

Water Quality
Parameter Average Rating*

Hydrology 10.0 Excellent
Riparian Zone 10.0 Excellent
Bank Stability 10.0 Excellent
Water Appearance 10.0 Excellent
Nutrient Enrichment 10.0 Excellent
Barriers to Fish
Movement 8.0 Good
Instream Fish Cover 7.0 Fair
Invertebrate Habitat 7.0 Fair
Canopy Cover 7.0 Fair

* Ratings were based on a scale of 1-10 (1 equals
poor water quality and 10 equals excellent water

quality)

Areas of Concern

The shallow depth of the pond combined with the thick mud substrate was a potential
sign that the pond had been silting up over the years at an unnatural rate. High rates of
sedimentation in a pond can affect the ecosystem and cause pond habitats to be
destroyed. Many times sediments also carry other pollutants that are bound to the
sediments. Increase of pollutants to a pond will also affect the water quality.

Segment 6-C

Segment 6-C consisted of a swampy wetland. An average depth of the wetland was
unable to be taken because the whole area was swampy and hard for volunteers to walk
through. The predominate land use surrounding the wetland were forested areas and low
density residences. Stream Segment 6-C had an overall water quality condition of
GOOQD (7.5). The parameter ratings for Segment 6-C are listed in Table 7. Although the
water quality parameters had an overall rating of GOOD, the areas of concern listed
below indicate that this area might actually be of poorer water quality than indicated in
Table 7.
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Table 7. Average Water Quality Rating for Segment 6-C.

Water Quality
Parameter Average Rating*

Hydrology 10.0 Excellent
Riparian Zone 10.0 Excellent
Water Appearance 10.0 Excellent
Barriers to Fish

Movement 8.0 Good
Instream Fish Cover 10.0 Excellent
Invertebrate Habitat 10.0 Excellent
Canopy Cover 1.0 Poor

* Ratings were based on a scale of 1-10 (1 equals
poor water quality and 10 equals excellent water

quality)

Areas of Concern

Segment 6-C had a number of noted impairments. Excessive algae growth with a slightly
musty smell were identified in Segment 6-C. This is typically an indication of poor water
quality. There was also a large amount of debris located in the area including tires,
refrigerators, bottles and cans. Four discharge pipes were identified in Segment 6-C.

The location of the pipes indicated that they might drain untreated runoff from Route 9A
and discharge directly into the swampy wetland. The debris and the stormwater from the
discharge pipes can contribute to pollutants in the swampy wetland area.

Segment 6-D

Cedar Lake, Segment 6-D was located in Cedar Lane Park. The lake was surrounded by
low density residential housing, recreational and forested areas. Segment 6-D had an
overall water quality condition of FAIR (6.7). The parameter ratings for Segment 6-D
are listed in Table 8.

Table 8. Average Water Quality Rating for Segment 6-D.

Water Quality
Parameter Average Rating*

Riparian Zone 1.0 Poor
Water Appearance 10.0 Excellent
Nutrient Enrichment 9.0 Excellent
Barriers to Fish
Movement 10.0 Excellent
Instream Fish Cover 6.0 Fair

* Ratings were based on a scale of 1-10 (1 equals poor
water quality and 10 equals excellent water quality)

10
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Areas of Concern

The area of poorest water quality rating for Segment 6-D, Cedar Lake, was the riparian
zone. The lack of well established riparian zone is anticipated to be due to the fact that
the lake is surrounded by maintained grass and roads for vehicle crossing into the park.
When a riparian zone is not established there is a greater chance for stormwater runoff to
be unfiltered and will directly flow into the lake, introducing increased pollutants to the
waterbody.

F. Section 7- New York State Department of Environmental Conservation (NYS DEC)
Wetland

Section 7 contained the only NYS DEC designated wetland in the Indian Brook
Watershed (Refer to Appendix C). Low density residential housing surrounds the
wetland. Section 7 was only rated for its invertebrate habitat condition, which was rated
as EXCELLENT (10.0). Some bulrush and cattail plants were identified in the wetland.

Areas of Concern

Two discharge pipes were identified in the wetland. It was unclear as to what land area
the discharge pipes are draining but they were identified as potentially draining
stormwater runoff from residences and surrounding roads. This could contribute
pollutants into the wetland.

G. Section 8- Teatown Road

Section 8 consisted of two segments that encompassed two different hydrologic
characteristics (Refer to Appendix C). Segment 8-A consisted of the stream that feeds
into the NYS DEC wetland. Segment 8-B was a pond located upstream from the NYS
DEC Wetland. Each of the segments differs from one another, the rating results will be
presented separately.

Segment 8-A

Segment 8-A was located near Teatown Road. The surrounding land uses consisted of
low density residential development and forested areas. The average stream width was 2
ft. and the average depth was 4 in. The average parameter ratings are listed in Table 9.
Overall rating for Segment 8-A was GOOD (7.8). However, when the parameters of
barriers to fish movement, instream fish cover and pools, which are not typically found in
streams with less than 1 foot depth are excluded from the calculations, the overall
average raises to EXCELLENT (9.1).

11
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Table 9. Average Water Quality Rating for Segment 8-A.

Water Quality Parameter Average Rating*
Channel Condition 10.0 Excellent
Hydrology 10.0 Excellent
Riparian Zone 8.0 Good
Bank Stability 10.0 Excellent
Water Appearance 10.0 Excellent
Nutrient Enrichment 10.0 Excellent
Barriers to Fish Movement 5.0 Poor
Instream Fish Cover 3.0 Poor
Pools 3.0 Poor
Invertebrate Habitat 7.0 Fair
Canopy Cover 7.0 Fair
Embeddedness 10.0 Excellent

* Ratings were based on a scale of 1-10 (1 equals poor
water quality and 10 equals excellent water quality)

Areas of Concern

Overall, the conditions were very good along this segment of stream. This is important
because the stream directly feeds into the NYS DEC wetland. There were a number of
native vegetation species present, but there were also some invasive species. The
invasive species included multi-floral rose, honey suckle and Japanese barberry. Itis
important to note that this area maintains its native vegetative species to prevent the
invasive species from taking over and entering into the NYS DEC wetland.

Segment 8-B

Segment 8-B was a man-made pond located near Teatown Road (Refer to Appendix C).
The surrounding land use consisted of low density residential development. The average
pond width was 40 ft. and the average depth was 3 ft. The average parameter ratings are
listed in Table 10. Overall rating for Section 8-B was POOR (4.0). The pond appeared
to be altered significantly from its natural state (which was most likely a stream). The
alterations were evident from a stone dam located at one end of the pond. The pond is
privately owned and is used for recreational purposes including boating and swimming.

12



Archived File - May Not Be ADA Compliant

Table 10. Average Water Quality Rating for Segment 8-B.

Water Quality Parameter Average Rating*
Channel Condition 1.0 Poor
Hydrology 7.0 Fair
Riparian Zone 1.0 Poor
Bank Stability 7.0 Fair
Water Appearance 7.0 Fair
Nutrient Enrichment 3.0 Poor
Barriers to Fish Movement 5.0 Poor
Canopy Cover 1.0 Poor

* Ratings were based on a scale of 1-10 (1 equals poor
water quality and 10 equals excellent water quality)

Areas of Concern

There were three major areas of concern in this segment. The first was the identification
of algal growth in the pond. Increased algae growth is typically an indicator of poor
water quality due to excess nutrients from stormwater runoff. There was also evidence of
erosion along the banks of the pond, which can cause the pond to silt up at an unnatural
rate and consequently affect pond habitats. Finally, the riparian zone surrounding the
pond was lacking in natural vegetation which can result in an increase of pollutants into
the pond.

H. Section 10-Northern Pond Refer to Appendix D
for Photos

Section 10 consisted of two segments that encompassed two different hydrologic
characteristics (Refer to Appendix C). Segment 10-A was a stream segment that flows
into a pond, the pond itself and a stream segment flowing out of the pond. Segment 10-B
was an adjacent stream that intersects with the stream in Segment 10-A. Because each of
the segments differs from each other, their results were presented by segment.

Segment 10-A

Segment 10-A consisted of a stream (both inflow and outflow) from a man-made pond
located near the South end of Teatown Road. The surrounding land use consisted
primarily of low density residential development. The average pond width was 6 ft. and
the average depth was 2.5 ft. The average parameter ratings are listed in Table 11. The
overall rating for Section 10-A was FAIR (6.6). The pond appeared to be altered
significantly from its natural state and originally was most likely a stream. The
alterations were evident from the existing dams located at each end of the pond. The
pond was privately owned and appeared to be used for recreational purposes, including
boating.

13
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Table 11. Average Water Quality Rating for Segment 10-A.

Areas of Concern

Water Quality

Parameter Average Rating*
Channel Condition 5.0 Poor
Hydrology 7.0 Fair
Riparian Zone 10.0 Excellent
Bank Stability 7.0 Fair
Water Appearance 9.0 Excellent
Nutrient Enrichment 9.0 Excellent
Barriers to Fish
Movement 1.0 Poor
Instream Fish Cover 5.0 Poor
Pools 3.0 Poor
Invertebrate Habitat 7.0 Fair

Canopy Cover

10.0 Excellent

* Ratings were based on a scale of 1-10 (1 equals
poor water quality and 10 equals excellent water

quality)

Two areas of concern were identified for Segment 10-A. Some litter and debris was
detected which can contribute pollutants to the stream and pond. Excessive algal growth
on the pond was also identified. Increased algae growth is typically an indicator of poor
water quality due to excess nutrients from stormwater runoff.

Segment 10-B

Segment 10-B was located near the south end of Teatown Road (Refer to Appendix C).
The surrounding land use consisted of low density residential development. The average
parameter ratings are listed in Table 12. The overall rating for Segment 10-B is POOR

(4.1).

14
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Table 12. Average Water Quality Rating for Segment 10-B.

Water Quality
Parameter Average Rating*

Channel Condition 1.0 Poor
Hydrology 8.0 Good
Riparian Zone 3.0 Poor
Bank Stability 5.0 Poor
Water Appearance 7.0 Fair
Nutrient Enrichment 7.0 Fair
Barriers to Fish

Movement 1.0 Poor
Instream Fish Cover 2.0 Poor
Pools 3.0 Poor
Invertebrate Habitat 5.0 Poor
Canopy Cover 5.0 Poor

* Ratings were based on a scale of 1-10 (1 equals
poor water quality and 10 equals excellent water

quality)

Areas of Concern

The stream segment is located in back yards of residential developments and there
appeared to be no stream riparian zone. Therefore, the water quality of the stream could
be poor. This poor water quality will persist unless a stream riparian zone is created.
Currently, there is no vegetation to filter the stormwater runoff flowing into the stream.

15
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Appendix A

Streamwalk Volunteers

16
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Special Thanks to all of our

Croton Watershed Streamwalk Volunteers

Nancy Barry
Zachary Braunstein
Richard DiSenza
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William Farrell
Stuart Kahan
Scott Lerman
Heather McArdle
Thomas McArdle
Lynn McCrum
Susan McDonnell
Renee Renate
Sam Seeger
Louis Sherman

Glenda Zuckerman
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Appendix B
Stream Segment Survey Sheet

Impaired Site Assessment Sheet

18
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Indian Brook Watershed
Streamwalk Program 2001

—
A—

SEGMENT SURVEY SHEET

l. Segment Code: Stream
Name

*xxxxxxxxxAll observations are to be made while walking UPSTREAM . s

Section A: General Characteristics

Name: Time:
Phone: Temperature: (Air) °C__ (Water) °C
Date: Weather:
Past 48 hour weather conditions:
1. Describe location and extent of segment (i.e. from to ).
Indicate

any landmarks or roads that would help locate your segment:

2. Measure the depth and the width of the stream at four points along the segment.
Record the values in the chart below. Then add the values and divide by 4 to find your averages.

Location Depth (in feet) Width (in feet)

Point 1

Point 2

Point 3

Point 4
Average Average
Average Stream Depth (from above)  ft.
Average Stream Width (from above)  ft.

19
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*IXNXXKEEP TRACK OF THE FOLLOWING DURING YOUR STREAMWALK******

3. Estimate the number of: (talley as you do your streamwalk)

Small Ponds
Dams Discharge Pipes (Estimate the size if
possible)
Vehicle Crossings

4. Describe the existing land uses surrounding your segment (rate from 1-10

where 1=most and 10=least):

High Density Residential (<50ft/du) *du = dwelling unit
Medium Density Residential (50-200ft/du)

Low Density Residential (>200ft/du)

Recreational Agriculture Industrial
Forest Commercial School
Non-Residential Roads

5. Are there visible human activities taking place along the segment (as evidenced by
litter, bike & hiking trails, roads, camping areas, etc.)?
If yes, describe activities:

If yes, is the area publicly or privately owned?

6. List and estimate the number of waterfowl on the segment (Wood Ducks, Mallards,
Canada Geese, etc.):

Streamwalk surveys derived from the Natural Resources Conservation Services (NRCSs) Stream
Visual Assessment Protocol — Issued December 1998.

20
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Section B: Scoring Descriptions

WALK THE ENTIRE SEGMENT AND MAKE NOTES ON EACH CHARACTERISTIC IN THE SPACES PROVIDED.
RATE EACH PARAMETER AFTER COMPLETING THE ENTIRE STREAMWALK ON YOUR SEGMENT.

*xxxx*X*Words in bold type can be found in the glossary*******

EACH ASSESSMENT ELEMENT CAN BE RATED WITH A VALUE OF 1 TO 10. RATE ONLY THOSE
ELEMENTS APPROPRIATE TO THE STREAM SEGMENT YOU ARE ASSESSING. USE THE SEGMENT SURVEY
SCORE SHEET TO RECORD THE SCORE THAT BEST FITS THE OBSERVATIONS YOU MAKE BASED ON THE
NARRATIVE DESCRIPTIONS PROVIDED. UNLESS OTHERWISE DIRECTED, ASSIGN THE LOWEST SCORE
THAT APPLIES.
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1. CHANNEL CONDITION
What to do: Evaluate if the channel is in it’s ‘natural’ state, or if there has been some alteration.
What to look for: Signs of channelization or straightening of the stream may include an unnaturally straight section of the
stream, high banks, berms, or lack of flow diversity (i.e. if an area only has one type of flow, such as riffles throughout the
entire segment, no pools or slow moving sections). Drop structures, irrigation diversions, culverts, bridge abutments, and
riprap also indicate changes to the stream channel.

NOTES:

Natural channel; | Evidence of past | Altered channel: | Channel is Can not evaluate
no structures, channel <50% of the actively OR
dikes. No alteration, but length having dowcutting or Not applicable
evidence of with significant | riprap and/or widening. >50%
downcutting or recovery of channelization. of the reach with
excessive lateral | channel and Excess riprap or
cutting. banks. aggradation; channelization.
braided channel. | Structures
Structures prevent access to
present restrict | the flood plain.
flood plain width.
10 7 3 1 N/A
Score
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2. HYDROLOGY
What to do: Estimate the flooding frequency for your segment. You may know your segments flood habits just from your
knowledge of your local stream.
What to look for: Evidence of flooding includes high water marks (such as water lines on trees or structures located in the

buffer), sediment deposits or stream debris on stream banks or within the floodplain.

NOTES:

Flooding every Flooding occurs | Flooding occurs | No flooding; Can not evaluate
1.5 to 2 years. only once every 3 | only once every 6 | channel deeply OR

No evidence of to 5 years; to 10 years:; incised or Not applicable
dams, dikes or limited channel channel deeply structures

other structures

incision.

incised.

prevent access to

limiting the flood plain or
stream’s access dam operations
to the flood prevent flood
plain. Channel is flows.
not incised.
10 7 3 1 N/A
Score_
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3. RIPARIAN ZONE
What to do: Examine both sides of the stream and note where vegetation does and does not exist.
What to look for: Compare the width of the riparian zone to the active channel width. A common problem is lack of shrubs
and understory trees. Another common problem is lack of regeneration (presence of only mature vegetation and lack of

seedlings).
Natural Natural Natural Natural Natural Can not
Vegetation vegetation vegetation | vegetation vegetation less | evaluate
extends at extends one | extends extends a than a third of | OR
least two active half of the | third of the | the active Not applicable
active channel | channel width | active active channel width
widths on on each side. | channel channel width | on each side.
each side. (i.e. OR width on onh each side. OR
if stream is 2 | If less than each side. Lack of
ft. wide, the | one width, regeneration
natural covers entire
vegetationis | flood plain.
4 ft. wide on
each bank.)
10 8 5 3 1 N/A
Score___
NOTES:
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4. BANK STABILITY
What to do: Estimate the size or area of the bank affected by erosion relative to the total bank area in your segment.
What to look for: Signs of erosion include unvegetated stretches, exposed tree roots, or scalloped edges. Evidence of construction,
vehicular, or animal paths near banks suggests conditions that may lead to the collapse of banks. This may be hard to evaluate
during high water.

Banks are stable;
banks are low (at
elevation of active
flood plain):
outside bends that
are eroding are
33% or more
protected with
roots that extend
to the base-flow

Moderately stable;
banks are low (At
elevation of active
flood plain): less
than 33% of
eroding surface
area of banks in
outside bends is
protected by roots
that extend to the

Moderately
unstable; banks
may be low, but
typically are high
(flooding occurs 1
year out of 5 or
less frequently):
outside bends are
actively eroding
(overhanging

Unstable; banks
may be low, but
typically are high;
some straight
reaches and inside
edges of bends are
actively eroding as
well as outside
bends (overhanging
vegetation at top

Can not evaluate
OR
Not applicable

base-flow vegetation at top | of bare bank,

elevation. of bank, some numerous mature
mature trees trees falling into
falling into stream, | stream, numerous
some slope failures | slope failures
apparent). apparent).

10 7 3 1 N/A
Score
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5. WATER APPEARANCE
What to do: Evaluate the clarity of the water.
What to look for: The deeper an object in the water can be seen, the lower the amount of turbidity. Use the depth that objects
are visible only if the stream is deep enough to evaluate turbidity using this approach. If the water is clear, but only 1 foot deep,
do not rate as if an object became obscured at a depth of 1 foot. This measure should be taken after a stream has had the chance
to “settle” after a storm event.

Very clear or clear | Occasionally Considerable Very turbid or Can not evaluate
but tea-colored; cloudy, especially cloudiness most of muddy appearance OR
objects visible at after storm event, | the time; objects most of the time: Not applicable
depth 3 to 6 f+. No | but clears rapidly: | visible to depth 0.5 | objects visible to
oil sheen on surface; | objects visible at | to 1.5 ft.; slow depth <0.5 ft; slow
no noticeable film depth 1.5 to 3 ft.. | sections may appear | moving water may
on submerged may have slightly pea-green; bottom be bright green;
objects or rocks. green color; no oil | rocks or submerged | other obvious water
sheen on water objects covered with | pollutants; floating
surface. heavy green or olive- | algal mats, surface
green film. scum, sheen or
OR heavy coat of foam
Moderate odor of on surface;
ammonia or rotten OR
eggs Strong odor of
chemicals, oil,
sewage, other
pollutants.
10 7 3 1 N/A
Score
NOTES:
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6. NUTRIENT ENRICHMENT
What to do: Evaluate the amount of aquatic vegetation present.

What to look for: Some aquatic vegetation is normal and indicates a healthy stream. Excess nutrients cause excess growth of
algae and aquatic plants, which can create a greenish color to the water. Clear water and a diverse aquatic plant community

without dense plant populations are optimal for this characteristic.

NOTES:

Clear water along
entire segment;
diverse aquatic
plant community
includes low

Fairly clear or
slightly greenish
water along
entire segment;
moderate algal

Greenish water
along entire
segment;
overabundance of
lush green

Pea green, gray,
or brown water
along entire
reach; dense
stands of aquatic

Can not evaluate
OR
Not applicable

quantities of growth on stream | aquatic plants; plants clog
many species of | substrates. abundant algal stream; severe
aquatic plants; growth, algal blooms
little algal growth especially during | create thick algal
present. warmer months. | mats in stream.
10 7 3 1 N/A
Score_
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7. BARRIERS TO FISH MOVEMENT

What to do: Look for barriers within the stream segment that potentially can block fish passage through the segment.

What to look for: Some barriers are natural, such as waterfalls and boulder dams. Note the presence of human developed
barriers, their size and whether provisions have been made for fish passage. Beaver dams generally do pose a problem for fish
migration. Also look for structures that may not involve a drop, but still present a hydraulic barrier. Small culverts or large
ones with insufficient water depth and slopes may cause high water velocities that prevent fish passage.

'G';rri Seasonal low | Drop Drop Drop Can not
ers | water levels | structures, structures, structures, evaluate
inhibit culverts, culverts, culverts, OR
movement dams, or dams, or dams, or Not
within the diversions (<1 | diversions (>1 | diversions (>1 | applicable
stream ft. drop) ft. drop) foot drop)
segment. within the within 3 miles | anywhere
stream of the within the
segment. segment. stream.
10 8 5 3 1 N/A
Score
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8. INSTREAM FISH COVER

What to do: Observe the number of different habitat and cover types within a representative section of your segment. Each

type must be present in appreciable amounts to score.

Habitat Types to look for: Logs/large woody debris, deep pools, overhanging vegetation, boulders/cobble, riffles, undercut

banks, thick root mats, dense beds of emergent/floating leaf vegetation, isolated/backwater pools,

other:

NOTES:

Archived File - May Not Be ADA Compliant

Greater than |6 to 7 4105 2103 None to 1 Can not
7 habitat habitat types | habitat types | habitat types | habitat types | evaluate
types available. available. available. available. OR
available. Not
applicable
10 8 5 3 1 N/A
Score
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9. POOLS
What to do: Look for deep and shallow pools existing within your stream segment.
What to look for: Pool diversity and abundance are estimated based on walking the stream or probing from the streambank
with a stick. You should find deep pools on the outside of meander bends. In shallow, clear streams a visual inspection may
provide an accurate estimate. In deep streams or streams with low visibility, this assessment characteristic may be difficult to
determine and should not be scored.

Deep and shallow
pools abundant;
greater than 30%

Pools present,
but not abundant;
from 10 1o 30%

Pools present,
but shallow; from
5 to 10% of the

Pools absent, or
the entire
bottom is visible.

Can not evaluate
OR
Not applicable

of the pool
bottom is
obscure due to
depth, or the

of the pool
bottom is
obscure due to
depth, or the
pools are at least | pools are at least
5 feet deep. 3 feet deep.

10 7 3 1

pool bottom is
obscure due to
depth, or the
pools are less
than 3 feet deep.

N/A

Score

NOTES:
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10. INSECT/INVERTEBRATE HABITAT

What to do: Observe the number of different types of habitat and cover within a representative section of your segment. Each

cover type must be present in appreciable amounts to score.
Habitat Types to look for: Fine woody debris, submerged logs, undercut banks, cobble, boulders, coarse gravel,

other:

At least 5 types
of habitat
available. Habitat
is at a stage to

3 to 4 types of
habitat. Some
potential habitat
exists, such as

1 to 2 types of
habitat. The
substrate is
often disturbed,

None to 1 type of
habitat.

Can not evaluate
OR
Not applicable

NOTES:

allow full insect | overhanging covered, or
colonization trees, which will | removed by high
(woody debris | provide habitat, | stream velocities
and logs  not | but have not yet | and scour or by
freshly fallen). entered the sediment
stream. deposition.
10 7 3 1 N/A
Score
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11. CANOPY COVER (if applicable)

What to do: Try to estimate how much of the river’s corridor has tree canopy (cover). Do not assess this element if the active
channel width is greater than 50 feet. Do not assess this element if woody vegetation is naturally absent (e.g. wet meadow).
What to look for: Estimate areas with no shade, poor shade, and shade. The relative amount of shade is estimated by

assuming that the sun is directly overhead and the vegetation is in full leaf-out condition.

The stream Average width Average width Tree canopy Can not evaluate
corridor has of canopy cover of canopy covers <30% of OR
>607% canopy is between 40 - covers between the stream Not applicable
cover. 60%. 30 and 40% of corridor.

the stream

channel.

10 7 3 1 N/A
Score__
NOTES:
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12. EMBEDDEDNESS

What to do: Do not assess this element unless riffles are present or they are a natural feature that should be present. This
characteristic should be used only in riffle areas and in streams where this is a natural feature. Estimate what percent of bottom
particles are buried in sediment in the riffle areas.

What to look for: The measure is the depth to which objects are buried in the sediment. This is made by picking up particles
of gravel or cobble with your fingertip at the fine sediment layer. Test for complete burial of a streambed by probing with a

stick.

Gravel or Gravel or Gravel or Gravel or Stream Can not
cobble cobble cobble cobble bottom is evaluate
particles are | particles are | particles are | particles are | completely OR
less than 20 to 30% 30 to 40% greater than | embedded. Not
20% embedded. embedded. 40% applicable
embedded. embedded.

10 8 5 3 1 N/A

Score

NOTES:
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1. Did you walk this whole section of the stream? YES NO

2. Would you be interested in doing more hands-on testing on your segment? (for example: chemical analysis or looking for

macroinvertebrates (stream insects))? YES NO
3. Other
comments/concerns:
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Indian Brook Watershed
Streamwalk Program 2001

Bt =
— A

IMPAIRED SITE ASSESSMENT SHEET

1. Segment Code: Stream
Name

*ssxsxxsxxxxxxxxAll observations are to be made while walking UPSTREAM . xxxxsxxxxxxxxx

Name:
Phone: Time:
Date: Weather:

Past 48 hour weather conditions:

PART A: Visual Assessment

1. Describe Location (Approximate distance and direction from nearest
landmarks (i.e. roads, buildings):

Locate impaired site on provided map and diagram below:

Impaired Site Diagram

| Excessive Algae Impoundment/Fish Blockage
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Stream Bank Erosion Diminished Riparian Vegetation
Sedimentation High Temperature (.21C, or 69.8F)
Channel/Bank Manipulation Litter (describe quantity and

type of litter)_
Pipe Discharges

3. Document stream depth and width at impaired site below:
Depth Width

4. Describe the stream type at this location:

||:|R/'ff/e (fast area, <2'deep) [_|Run (fast area, »2’ deep)
[]Pool (slow area, >2’deep) [IGlide (slow area, <2’deep)
[ |straight [ IMeandering
DFlood control DClosely associated with an inland wetland,
flood plain

[ ]Water reservoir area or lake (>5ac)
[lOther (describe):

5. Describe aquatic vegetation at impaired site (check all that apply):

Algae Growth:

|:|Ever'ywher'e DIn spots |:|Absen‘r DFloaﬁng DMGTTed on Substrate

DHair‘y DBr‘own DScum DGr‘een

Large Aquatic Plants:

DEver‘ywher‘e DFloa‘ring free (duck weed) DSubmerged rooted (eel grass,
fanwort)

[_]In spots [_|Floating rooted (waterlily) [ ]Submerged free
(coontail)
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DAbsem‘ DEmergem‘ (cattails)

6. Visually describe water conditions at impaired site:

D Clear DTur'bid DGr‘een DRus‘ry DMilky

[ ]Brown [ ]Tea Color[ JFoamy [ ]Oil Slick

7. Is there an oily film or grease globules present on the water's surface at
this location? ___

8. Describe the smell of water and sediments at the impaired site (check all

that apply):
[]Oil/Gas [_ISulfur (rotten eggs) [ ]Sewage
[ INormal [ |Decomposed Organic Matter (Musty)
[lOther (describe):

9. Describe the streambank vegetation (check all that apply):

Type Few Common Abundant
Conifers (pines)
Deciduous (maples/oaks)
Small trees and shrubs
Grasses/Emergent
(cattails)
Grasses/Meadow
Artificial
(concrete/riprap)

Vegetation appears [ INatural [ Jcultivated (mowed)

10. Approximate the composition of substrate materials at impaired site (%): (Pick up a
handful of stream bottom material and evaluate its texture)

Silt (smooth) Sand (gritty) Gravel (0.1-27)
Cobbles (2-107) Boulders (>10) Bedrock
Organic (plant debris, muck, and shells) Concrete or Riprap
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Do you see excessive fine sediment deposits on the streambanks, or piles of sediment
around storm pipe outlets or tributaries?

11. Estimate the cobble embeddedness:
Pick up several cobbles (if present) to estimate the average embeddedness of your site:

Average Embeddedness %

12. Are there any discharge pipes located in this area?
If yes, how many? Mark location on maps provided
Can you identify the source (i.e. stormdrain from parking lot)

Is there any algae, trash, oils or sediment near the pipe(s)? If yes,
describe:

13. Is there evidence of Canada Geese or ducks in the area?

14. If streambank erosion is observed, describe:
Height of exposed bank
Length of exposed bank

Slope of bank at eroded site: Moderate Steep
Are any roads, buildings, or land threatened by the erosion problem? (If yes,
describe):

15. Signs of stream manipulation (check all that apply):

[IStraightness/Channelization [ IPond(s) L IFill

[ |Dam
*If dam, give height from downstream water level to top of dam. ft.
*If dam, describe type:

[ ]beaver [ Jearth [ Jconcrete [ Jstone

16. Describe surrounding land uses from 1 — 10 (1=most occurring, 10=least occurring):

High Density Residential (<50ft/du)

Medium Density Residential (50-200ft/du)  *du = dwelling unit

Low Density Residential (>200ft/du)

Recreational Agriculture Industrial
Forest Commercial School
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Non-Residential Roads

If commercial or industrial, describe type:

17. Describe the human land uses that are present near the impaired site:

[ ]JDams [ JRoads [ ]Culverts [ |Garbage

[ JHouses [ Septic systems [ _|Stores []
Factories/Industrial Use

[ ]Logging [ IMining [ JRecreation [ ]Stream channel
altered

[ lLawns/gardens [_|Storm Drain Pipes []Sewage plant pipes ]
Farms/Nurseries

[ ]Golf Courses [ _]Commercial Dumpsters []
Other(list)

Describe how they may be impacting the

stream

| PART B: Hands-On Assessment

1. What is the pH of the stream at the impaired location?
2. What is the temperature of the air?

3. What is the temperature of the water on the right side of the bank?
On the Left side of the bank?

In the center of the stream?

4. What is the stream depth at the impaired location?

5. What is the stream width at the impaired location?
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Appendix C

Map
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WESTCHESTER COUNTY, NEW YORK
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Appendix D

Stream Segment Photo Gallery
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Section 2, 9-A
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Section 3, Indian Brook Reservoir
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Section 6, Cedar Lake
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Section 10, Northern Pond

46



