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Loading rates for total nitrogen and
total phosphorus were calculated using
concentrations in mg/l, and the stream
discharge measured in the field (or
obtained from USGS gages when appli-
cable) when that sample was collected.
When a measured stream discharge was
not available due to high flows or ice,
staff estimated the flow based on known
flow ratios from USGS gages and previ-
ous flow measurements at the sites.
Drainage areas were calculated by ESRI
ArcGIS 9.2 software based on the North
American Albers Equal Area Conical
projection. A 1:24,000 scale watershed
GIS dataset was used as a base layer.
Additional watershed boundary lines
were added manually where needed
(i.e., at new monitoring sites) to the base
layer. The data were converted to
lbs/acre/year so nutrient loading
rates could be compared between
sites regardless of watershed size.
These loading rates are only a
rough estimate, as there are only
four discrete data points taken
throughout the year.

RESULTS
Water quality, biological

community, and physical habitat
site conditions for each sampling
site in the Cohocton River
Watershed are depicted in Figure 3.
Seven sites, COHO 35.2, COHO
25.0, TWVE 0.5, TOBE 1.4,
LTOB 0.7, UTLL 0.2, and MUDC 6.5,
demonstrated the best overall
conditions in each category with
nonimpaired macroinvertebrates,
“higher” water quality, and excellent
physical habitat. Eight sites
(32 percent) did not exceed water
quality standards or levels of
concern for any parameter, and
11 other sites (44 percent) also
were ranked as having “higher”
water quality. Three sites (12 percent)
slightly exceeded water quality
standards or levels of concern and
were given a “middle” water quality
rating. The remaining three sites
(12 percent) received a “lower”
water quality ranking based on

Taxonomic Richness: Total number of taxa in the sample. Number decreases with 
increasing stress.

Hilsenhoff Biotic Index: A measure of organic pollution tolerance. Index value 
increases with increasing stress.

Percent Ephemeroptera: Percentage of number of Ephemeroptera (mayfl ies) in the 
sample divided by the total number of macroinver tebrates in the sample. Percentage
decreases with increasing stress.

Percent Contribution of Dominant Taxa: Percentage of the taxon with the largest 
number of individuals out of the total number of macroinver tebrates in the sample.
Percentage increases with increasing stress.

EPT Index: Total number of Ephemeroptera (mayfl ies),  Plecoptera (stonefl ies),  
and Trichoptera (caddisfl ies) taxa present in a sample. Number decreases with 
increasing stress.

Percent Chironomidae: Percentage of number of Chironomidae individuals out of 
total number of macroinver tebrates in the sample. Percentage increases with 
increasing stress.

Shannon-Wiener Diversity Index: A measure of the taxonomic diversity of the 
community.   Index value decreases with increasing stress.

Table 4. Explanation of Biological Metrics

Figure 3. Site Conditions in the Cohocton River Watershed



numerous or high exceedances over
water quality standards and levels of
concern. The parameters exceeding
levels of concern at the greatest number
of sites were total nitrogen (13),
nitrate (10), and sodium (10). 

Stream flows during the July and
October sampling rounds were very
low throughout the Cohocton River
Watershed. In fact, the flows for June-
October 2007 at the USGS gages in
Avoca and Campbell were at their lowest
in at least five years. In addition, for
eight months during 2007, average
monthly flows were lower than the average
monthly flows for the last 89 years since
continuous flow records were kept,
including February and April through
October. This lack of rain likely
contributed to the lower nutrient
concentrations in the summer and fall
sampling periods since there was little
or no runoff, which is often the source of
excess nutrients in agricultural areas. In
wetter years, a marked increase in nutrient
concentrations, especially in agricultural
areas, would not be unexpected.  

Nonimpaired biological conditions
were found at 10 sites (45 percent),
slightly impaired conditions were found
at 11 sites (50 percent), and the remaining
site (5 percent) was ranked as moderately
impaired. Habitat conditions were excellent
at 17 sites (65 percent), seven sites (27 percent)
were rated as having supporting habitat,
and two sites (8 percent) had partially
supporting habitat conditions.  

For the data analysis, sampling
locations were broken down into three
different groups. The sites that demon-
strated the best overall conditions
in each category with nonimpaired
macroinvertebrates, “higher” water quality,
and excellent habitat were chosen as
the reference sites. All of the mainstem
Cohocton River sites were compared to
each other so that an evaluation of
conditions along the entire river could
be seen easily. For the river sites, COHO
35.2 (downstream of the Village of
Cohocton at Jones Road) was used as
the reference site, as it had the best
combination of macroinvertebrates,
habitat, and water quality. Tributaries with

drainage areas greater than 20 square
miles and less than 20 square miles were
grouped together, respectively. For the large
tributary sites, MUDC 6.5 (on Mud Creek
along Sonora Road) demonstrated the
best combination of macroinvertebrates,
habitat, and water quality. It should be
noted that the macroinvertebrate sample
for MUDC 6.5 was collected a few miles
downstream of the actual sampling station
due to deep pools, lack of riffles, and limited
access at the site. For the small tributaries,
LTOB 0.7 (along DeCamp Road near
Weston, N.Y.) was chosen as the reference
site, as it had the best overall conditions.

Cohocton River
The mainstem Cohocton River overall

had a variety of biological conditions
from the headwaters to the mouth. The
best sites biologically were generally
in the middle stretches of the river, with
the worst sites located towards the
mouth. The reference site at river mile
35.2 was chosen based not only on its high
ranking biological condition but also its
excellent habitat and good water quality.
Two other sites, COHO 28.0, upstream of
Avoca, and COHO 25.0, downstream of
Avoca, also were designated as non-
impaired. The remaining eight river sites
were characterized by fairly high taxa
richness and good species diversity, but very

low EPT index.  In addition, most sites
had a high percentage of Chironomidae
and a high percent dominant species,
both of which are negative characteristics.
However, the only mainstem Cohocton
River site that was ranked as lower than
slightly impaired was at the mouth of the

river. This site, COHO 0.5, was scored
as moderately impaired, as it had the
lowest scores for six of the seven metrics.
The downstream sites had considerably
lower species diversity and EPT Indices,
fewer pollution intolerant genera, and
greater dominance of Chironomidae.
Macroinvertebrates were not collected
at COHO 30.8 or COHO 9.7 due to
lack of riffles and deep water.  

The biggest concerns with physical
habitat along the Cohocton River are
width of riparian buffer and sediment
deposition. Some stretches of the river
have adequate riparian zones, but many
do not. The river sites with the best
habitat were COHO 35.2, COHO 38.5,
and COHO 25.0. Sites lacking a good
riparian vegetated zone often have
higher water temperatures during the
summer months, as was the case at
COHO 4.5, COHO 9.7, COHO 25.0,
and COHO 30.8, where instream water
temperatures were above 25.0°C.  Another
factor that likely led to higher average
instream temperatures at the lower sites
is the greater prevalence of developed
land, which leads to warmer runoff
entering the creek during rain events. 

Water quality along most of the
Cohocton River mainstem was fairly
consistent and unremarkable.  The eight
upstream sites all were ranked as

having high water quality.
Nutrients were not a huge
problem in the mainstem,
despite the prevalence of
agriculture in the watershed.
The nitrogen concentrations
were well below the drinking
water standard of 10 mg/l.
The background level
of nitrogen in natural
streams with no human
influence is generally
considered to be 1.0 mg/l
(USGS, 1999), and while

all but one of the mainstem sites had
an average for the year above 1.0 mg/l,
none of them were above 1.8 mg/l. The
background level for phosphorus in
natural streams is 0.1 mg/l (USGS, 1999),
and average yearly concentrations at all
Cohocton River sites fell below that value.  

Cohocton River near Avoca, N.Y.
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The lower three sites on the
mainstem, from the gage at Campbell
down to the mouth, all were considered
to have lower water quality largely due
to elevated concentrations of sodium and
chloride. The average concentration of
sodium was well over the water quality
standard of 20 mg/l at these lower three
sites. While chloride concentrations did
not exceed water quality standards
(250 mg/l), they were considerably higher
at these three sites as compared to
the other mainstem locations. In April,
sodium and chloride concentrations at
the lower three sites on the mainstem
Cohocton River were more than four
times the average concentrations at the
rest of the sites in the watershed.
These high concentrations of salt are
likely due to a flow-based permitted
discharge of brine located just south of
the Village of Bath. During the rest of
the year, concentrations at these sites
were between 1-1.8 times the average
concentrations of the rest of the sites in
the watershed. 

Larger Tributary Sites
The second group of sites consisted

of larger tributaries to the Cohocton
River, where the watershed at the
sampling location drained more than
20 square miles. This included sites on
Fivemile, Meads, Mud, Stocking, Goff,
and Twelvemile Creeks. Mud Creek
drains more than 80 square miles and
includes the two large lakes in the
watershed, Lamoka and Waneta Lakes.
The reference site for this second group
of sites was MUDC 6.5, which had
the best combination of macroinverte-
brates, habitat, and water quality.  

The only other nonimpaired large
tributary was Twelvemile Creek. This
stream was sampled upstream of the
Route 415 bridge near the mouth of
Twelvemile Creek. The rest of the larger
tributary streams were designated as
slightly impaired biologically. Meads Creek
scored high on a majority of the biological
metrics but had a very high percentage
of Chironomidae (44 percent), which
were also the dominant taxa. These two
metrics brought the overall score for

the site down to slightly impaired. The
upper site on Mud Creek (MUDC 12.9)
had the lowest biological score in this
reference group and scored very low for
EPT Index, Hilsenhoff Biotic Index,
and taxa richness. Fivemile Creek also
had a poor quality biological community,
with low diversity and a dominance of
midges.  At the lower site on Stocking
Creek, staff collected water quality
samples upstream of a small lake,
but due to lack of riffles and backwater from
the lake at this site, macroinvertebrates
were collected and physical habitat was
assessed at the mouth of Stocking Creek
along Mail Route Road. This site scored
fairly average on some metrics but
had  a very low percent Ephemeroptera
and was dominated by Chironomidae
(46 percent of the sample). A majority
of the metrics were above average
at Goff Creek, but like many other
tributaries, the biological sample was
dominated by Chironomidae, which
lowered its overall biological score into
the slightly impaired category.  

Water quality in the large tributaries
was quite good overall. Four of the seven
sites had no parameters that exceeded
water quality standards or levels of
concern. These stations include Meads,
Mud, and Twelvemile Creeks. The
lower site on Stocking Creek also was
ranked in the higher water quality
category. Goff Creek had the highest
concentrations of total nitrogen and
nitrate in the entire Cohocton River
Watershed, with yearly averages of
2.4 mg/l and 2.2 mg/l, respectively.
Sodium also exceeded water quality
standards at Goff Creek. Fivemile Creek
was ranked as having “middle” water
quality due to exceedances in sodium
and total suspended solids.  

Overall, the larger tributaries were
rated as having excellent habitat,
although there were some sites that
scored low in various categories.
MUDC 12.9, which is along Rabbit
Road near Bradford, N.Y., had the
highest total habitat score. This site is
adjacent to a large wetland area and has
excellent riparian cover and instream
cover. The most common problems

at these seven sites were sediment
deposition, embeddedness, and lack of
adequate vegetated riparian buffer.

Smaller Tributary Sites
The third group of sites consisted

of sampling locations on tributaries with
drainage areas of less than 20 square
miles. This group included sites on
Stocking, Tobehanna, and Little
Tobehanna Creeks, as well as unnamed
tributaries to Waneta Lake and Meads
Creek. The sampling site on Little
Tobehanna Creek demonstrated the
best combination of conditions for
this group of sites, with nonimpaired
biology, excellent habitat, and “higher”
water quality. Little Tobehanna Creek had
high taxa richness, good species diversity,
and 30 percent of macroinvertebrates in
the sample were mayflies (Ephemeroptera).
Tobehanna Creek and the unnamed
tributary to Waneta Lake also were
designated as nonimpaired.  TOBE 1.7
had the highest EPT Index of all the
small sites, as well as high species
diversity and taxa richness. The UTWL
0.5 macroinvertebrate sample had the
highest taxa richness and species
diversity. However, both Tobehanna
Creek and UTWL 0.5 had a relatively
low percentage of Ephemeroptera. The
upstream site on Stocking Creek,
STOK 6.8, was the only site that ranked
as slightly impaired in this group. It had
the lowest scores for five of the seven
metrics, and the macroinvertebrate
sample was dominated (68 percent)
by Chironomidae.

Macroinvertebrates also were
sampled at the site downstream of the
salvage yard on the unnamed tributary
to Meads Creek, which was sampled
primarily for BTEX. The upstream site
was not sampled due to extremely low
flows during the time of sampling.  The
macroinvertebrate community at the
downstream site was compared to the
other small tributaries and was designated
as nonimpaired. This site had good
scores for Hilsenhoff Biotic Index and
percent Ephemeroptera but lower than
average scores for taxa richness and
EPT Index. Two genera with very low

8



pollution tolerance were frequently seen
at this site: Epeorus (Ephemeroptera:
Heptagenidae) and Alloperla (Plecoptera:
Chloroperlidae). Habitat was designated
as partially supporting at this site down-
stream of the large auto salvage yard as
well as at the one upstream. Overall, this
tributary has numerous physical habitat
issues including unstable banks, lack of
vegetative protective cover on banks,
sedimentation, and poor instream cover.
However, macroinvertebrates seem to be
thriving in this small tributary despite
below average physical habitat conditions. 

One additional site, UTLL 0.1, was
grouped by itself due to the exceptional
biological data. The results for the
macroinvertebrate metrics were in the
95th percentile for all parameters when
compared to all the other small tributaries.
This site is on an unnamed tributary to
Tobehanna Creek and was sampled
along Route 226 near Tyrone, N.Y.
So as not to skew the rest of the results,
this site was removed from the analysis.
UTLL 0.1 showed excellent macroinver-
tebrate scores for all seven metrics,
including 26 taxa, 53 percent
Ephemeroptera, less than 20 percent
Chironomidae, and less than 20 percent
dominance by any one genera. In addition,
the Hilsenhoff Index was considerably
better at this site than any other site in
the entire Cohocton River Watershed.
This resulted from of a large portion of
the sample being comprised of genera
with Hilsenhoff values of 0 or 1;
meaning they are very intolerant of
pollution and thus, usually only exist in
high quality streams. Some examples
of these genera found in UTLL 0.1 are
Alloperla, Paraleptophlebia (Ephemeroptera:
Leptophlebiidae), Epeorus, and Cinygmula
(Ephemeroptera: Heptagenidae).  

Water quality was very good at these
smaller tributary sites with all five sites
being ranked in the “higher” water quality
group. Three of the five sites had no
parameters that exceeded any water
quality standards or levels of concern.
Nutrient concentrations were low in
these streams, with average total nitrogen
values well below 1.0 mg/L. As expected
due to seasonal nitrogen trends, nutrient

concentrations were slightly higher during
spring and late winter, in correlation with
higher flows, more runoff, and snow
melt. At the four streams near the lakes,
pH was below the NYSDEC standard of
6.5 during the sampling in April. This is
likely due to natural stream conditions
related to geology and local hydrology.   

Physical habitat was rated as excellent
at all but one of the smaller tributaries.
The sites with the highest overall scores
for habitat were Little Tobehanna
Creek and the unnamed tributary to

Tobehanna Creek.  Both ranked very
high for epifaunal substrate, instream
cover, condition of banks, and vegetative
protective cover. The unnamed tributary
to Waneta Lake was rated as having
supporting habitat, with riparian
cover and sedimentation being the
biggest problems. Some of the habitat
concerns in several of these smaller
streams are sedimentation and lack of
adequate riparian vegetative cover. The
water temperature in some of these
very small tributaries can increase
during the summer primarily because of
lack of riparian vegetative cover along
the stream banks to provide shading.
Instream water temperatures at TOBE
1.2 and UTWL 0.5 were greater than
25°C during the July sampling. 

Two other sites were sampled, but
for various reasons, no macroinverte-
brates were collected, and physical habitat
was not evaluated. An unnamed tributary
to the Cohocton River in the Village of

Cohocton was scheduled to be sampled;
however, it was only flowing during the
April sampling event. It appears that
this may be more of a storm channel
that only contains water after rain
events and quickly goes dry. Also, the
half-mile long channel connecting
Lamoka and Waneta Lakes was sampled
at the boat access area off of Route 23.
This channel is deep and conducive
only for water quality sampling.
Because water quality in the lakes
was a concern, this site was chosen

to document the
water quality coming
out of Waneta Lake
and entering Lamoka
Lake. The water
quality was quite
good at this site
between the lakes,
with no parameters
exceeding water
quality standards or
levels of concern.  

State and local
organizations were
concerned about
nutrient enrichment
in the lakes; however,

high concentrations of nitrogen and
phosphorus were not found flowing
out of Waneta Lake or Lamoka Lake.
Portions of these lakes are routinely
treated for the nuisance aquatic
plant, Eurasian watermilfoil, so there
may be nutrient enrichment in certain
portions of the lakes. In-lake sampling,
however, was beyond the scope of this
project. None of the tributaries sampled
contributed any significant concentrations
of nitrogen or phosphorus to the lakes.
One recommendation is that the septic
systems or other waste disposal practices
of the homes that surround these lakes
be investigated. More information about
Lamoka and Waneta Lakes can be
found on the lake association’s web site at
http://www.lamokawaneta.com.

Nutrient loading rates were calculated
using flow data and total nitrogen
and phosphorus concentration averages
from the four sampling events. Even
with the small sample size, these loading

9

Winter at unnamed tributary to Tobehanna Creek.



10

estimates provide a general idea of
where the greatest amounts of nitrogen
and phosphorus are originating.
Overall, nutrient loadings throughout
the Cohocton River Watershed were
relatively low, although there was a
noticeable increase in total nitrogen
loads at sampling locations that drain
primarily agricultural or developed land
as opposed to forested land. Other
agricultural watersheds throughout the
Susquehanna River Basin often have
much higher nutrient loads than the
Cohocton River Watershed.  For example,
the nutrient loadings in the Conestoga
River Watershed in Lancaster County, Pa.,
can average 40-50 lbs/acre/year for total
nitrogen and 2-3 lbs/acre/year for total
phosphorus at the mouth. In contrast,
the mouth of the Cohocton River
contributes approximately 4.4 and 0.18
lbs/acre/year of total nitrogen and
phosphorus, respectively.

Figures 4 and 5 show a comparison
of the nitrogen and phosphorus loads
across sampling locations. The sampling
sites are organized in the chart with the
Cohocton River mainstem sites first
from upstream to downstream and then
the tributaries. The last six sites are the
sites around Lamoka and Waneta Lakes,
including Mud Creek, which flows out of
the lakes. For total phosphorus, loading
rates around the lakes are comparable
with the rest of the Cohocton River
Watershed. For total nitrogen, loads
around the lakes are considerably lower
than the loads found in much of the rest
of the watershed. One exception is the
unnamed tributary to Waneta Lake,
which does appear to contribute more
lbs/acre/year of nitrogen than some
of the other surrounding tributaries.
Throughout the Cohocton River Watershed,
nitrogen loads generally correlate with
areas of higher agricultural land use.
For example, there is a higher percentage
of agriculture in the watershed of Goff
and Fivemile Creeks than in either Meads
or Stocking Creek. Correspondingly,
the nitrogen loads are higher in Goff
and Fivemile Creeks. Total phosphorus,
however, does not follow a comparable
pattern as total phosphorus loads are

similar throughout the watershed,
except for COHO 16.5 and COHO 4.5,
which have higher loading rates.  

Because NYSDEC uses a slightly
different method for analysis of
macroinvertebrate data to determine
the impairment status of a particular
stream location, SRBC staff also
analyzed its macroinvertebrate data
using the NYSDEC protocol (Bode, 2005)
as a means of comparison. It should be
noted that the methods of collection and
subsampling were slightly different.

SRBC composites two 1-meter kick
screen samples in riffle areas and takes a
200 count subsample. NYSDEC uses a
9'' x 18'' aquatic net (mesh size 0.8 mm x
0.9 mm)  and composites kicks from five
meters over five minutes in an upstream
diagonal direction across a riffle and
utilizes a 100-count subsample. Some of
the metrics overlap between analysis
methods, (i.e., taxa richness, Hilsenhoff
Biotic Index, and EPT Index) but others
are different (i.e., percent model affinity).
When comparing results from SRBC
metrics to NYSDEC metrics for the
mainstem Cohocton River sites, the results
were quite similar. The same three sites
were ranked as being nonimpaired,
and all other sites were rated slightly
impaired. The only difference was the
moderately impaired COHO 0.5, which
ranked as slightly impaired with NYSDEC’s
metrics. For the tributaries, there was a
little more variation with NYSDEC
methods ranking sites a little lower than
SRBC. However, when looking closely
at the data, a majority of these sites were
on the border between two categories,

so no glaring disparity existed between
the results of the two methods.  

In 2004, NYSDEC completed a
biological assessment of eight sites along
the mainstem Cohocton River (Bode,
2005). According to the NYSDEC
report, based on macroinvertebrate
analysis, conditions ranged from slightly
impacted to non-impacted, gradually
improving downstream. NYSDEC also
listed nutrient enrichment as the primary
stressor causing the impacts. The
common sites between the two projects
yielded comparable results, designating
the upper portion of the watershed as
having slight impairment. However, the
results from SRBC’s analysis ranked
the lower sites on the Cohocton River as
slightly to moderately impaired, while the
NYSDEC study pointed to an improvement
to non-impacted downstream. SRBC staff
collected data in an 11-mile stretch of
river (not sampled by NYSDEC) which
contained three of the best overall sites
along the river during the current survey.

Volatile Organics/BTEX sampling
The sampling for volatile organics

indicated that none of the sampled
compounds were present at detectable
levels in any of the samples. Sampling was
conducted in numerous ranges of flows,
from very low flows in summer and fall
2007 to a storm event in spring 2008.
These results, based only on surface
water sampling, can not conclusively
exclude the salvage yards as potential
sources of groundwater contamination.
While there is no evidence of any
volatile organics in the surface water
upstream or downstream of these areas,
volatile organic compounds volatilize in
air and are more stable in groundwater.
Groundwater sampling was beyond the
scope of this project but would make an
interesting follow-up study in the future. 

Storm sampling
Sampling during and after storms

(wet-weather sampling) in late spring and
early fall was part of the original sampling
plan for this project, to better quantify the
amount and impact of nutrients running
off from agricultural land. During the

Boating on Waneta Lake, July 2007.
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2007 sampling year, however, this
portion of the Susquehanna River Basin
experienced very dry conditions. Due
to the prolonged period of low flows
and lack of large rain events during
the targeted timeframe, storm sampling
could not be completed as planned.

As mentioned previously, summer
flows were extremely low throughout
the Cohocton River Watershed during
2007. In April 2008, storm samples
were taken at a few sites in the lower
portion of the watershed during a
small storm event. The results did
not show nutrient concentrations
any higher than those during the
ambient sampling. During the storm
sampling, conductivity and turbidity
were higher and pH was lower than
the ambient average for the year.
Total aluminum and total iron also
were sampled during the high flow
event and were elevated above New
York State water quality standards at
all five sites sampled. It is unknown
whether these concentrations are
elevated only during storm events or
are ambient levels in  the stream system.

CONCLUSIONS
Overall, the Cohocton River

Watershed is in excellent condition
and should be considered a valuable
water resource worth protecting.
The outstanding work performed by
local planning commissions and soil
and water conservation districts to
promote ecologically sound agricultural
practices and educate the public
about the importance of watershed
protection is reflected in the condition
of the entire watershed.  

Data from this study will be
used by SRBC in managing the water
resources in the New York portion
of the Susquehanna River Basin and
will be available for New York State
and local agencies to supplement and
support their efforts. An electronic
version of this report and all the raw
data for the project are available to
the public on the SRBC web site.
Additional hard copies of this report
are also available from SRBC.

Figure 4. Total Nitrogen Loading Rates by Sampling Site, Cohocton River Watershed

Figure 5. Total Phosphorus Loading Rates by Sampling Site, Cohocton River Watershed


