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SUMMARY

1. Three Orleans County tributaries were intensely monitored for one year (5 June 1997 to 4
June 1998) with automated gaging and sampling stations installed on Oak Orchard,
Johnson and Sandy Creeks. This sampling regime allows an accurate measurement of
discharge, nutrient and sediment loss from the watersheds during both event and
nonevent conditions. Discharge and concentrations of nitrate, total phosphorus, sodium,
total suspended solids, and total kjeldahl nitrogen were measured and converted into the
amount of material lost from each watershed.

2. The mean daily discharge values (m’/day) for the 5 June 1997 to 4 June 1998 period were in
descending order: Oak Orchard Creek (849,894); Johnson Creek (’321,462) and Sandy
Creek (196,800). The majority of discharge occurred during the spring and winter seasons
(Oak Orchard 62.5%, Johnson 69.6%, Sandy 62.9%). Event conditions accounted for
18.9%, 41.0% and 33.1% of the annual discharge of Oak Orchard, Johnson and Sandy
Creeks, r;spectively.

3. Annual baseline or nonevent concentrations of sodium were highest in Sandy Creek (28.43
mg/L), followed by Johnson Creek (23.05 mg/L) and Oak Orchard Creek (18.99 mg/L).

4. Total suspended solids concentrations were highest in Sandy Creek during nonevent
conditions followed by Johnson Creek and Oak Orchard Creek. Total suspended solids
increased significantly during event conditions in all three creeks.

5. Oak Orchard Creek (126.4 ug P/L), Sandy Creek (96.9 ug P/L) and Johnson Creek (88.3 pg
P/L) had relatively high concentrations of total phosphorus when cofnpared to other
creeks in western and central New York State. Total phosphorus concentrations increased
significantly during runoff events with Johnson Creek showing the greatest augmentation.

6. Nitrate concentrations were highest in Johnson Creek (1.26 mg N/L), followed by Sandy
Creek (1.15 mg N/L) and Oak Orchard Creek (1.07 mg N/L). Overall, nitrate
concentrations did not increase significantly during events.

7. Odk Orchard Creek had the highest concentration of total kjeldahl nitrogen (TKN). TKN
increased significantly during events with Sandy Creek having the largest increase in

concentration during event conditions.



8. Nutrient Losses From The Watersheds: Based on one annual cycle, the three watersheds
studied can be prioritized by the amount of nutrients lost. The Oak Orchard Creek
watershed was the major contributor of total phosphorus, total kjeldahl nitrogen and
nitrate to Lake Ontario on both a kg/day and an areal basis (g/ha/day). Prioritization
based on total phosphorus lost from the watershed in descending order were Oak Orchard
Creek, Johnson Creek and Sandy Creek. Oak Orchard Creek had more than twice the
nitrate and TKN loss from the watershed as Johnson Creek and more than three times the
nitrate and TKN loss of the Sandy Creek watershed. The losses from the Sandy Creek
watershed are representative of only the Orleans County portion of the watershed.

9. Although Oak Orchard Creek had the largest losses of nutrients from the watershed, Johnson
Creek has the largest loss of total suspended solids (TSS - roughly soils). Johnson Creek
is also the most event (i.e., rain) responsive creek of the three studied. The majority of
total phosphorus (69%), total suspended solids (88%) and TKN (51%) lost from the
watershed occurred during events on Johnson Creek. Events on Oak Orchard Creek had
less of an impact because of the settling of soil particles and thus particulate fractions of
nutrients that occurs when the stream water reaches the slower moving waters of
Glenwood Lake in Medina.

10. Compared to the other watersheds in New York State, Oak Orchard‘Creek, Johnson Creek
and Sandy Creek are moderately polluted on an areal basis. They are not as pristine as
completely forested watersheds nor as polluted as streams receiving direct discharge from
a sewage treatment plant. These results are tempered with a fair amount of caution. 1997
was an extremely dry year, especially the summer, and may not be representative of an

average year. p



RECOMMENDATIONS

1. The intensive tributary monitoring should be continued to develop a strong baseline data base
of discharge and loading information for prioritizing watersheds of concern and as a
benchmark for evaluating the success of any future remediation efforts. Current
recommendations are based on one annual cycle. Additional sampling will increase the
confidence of the results and average out any unique weather conditions such as the dry
summer of 1997.

2. A stressed stream analysis or segment analysis should be considered for either Oak Orchard
Creek or Johnson Creek due to their high losses of nutrients and soil. Both creeks are
moderately polluted with nutrients and materials. Clearly, Oak Orchard delivers more
nutrients to the downstream system. However, the Johnson Creek watershed has the
greatest loss of soils (total suspended solids). Also the Johnson Creek watershed loses
most of its nutrients and materials during events which suggests materials are being
washed’off the landscape during rainfalls. Ifso, the sources may be more easily
identified than those from Oak Orchard Creek. This recommendation may be
modified with the inclusion of a second year of data which encompasses a wet year.

Stressed stream analysis or segment analysis is a technique that identifies the sources of
pollutants within a watershed by subdividing the impacted watershed into small distinct
geographical units. Samples are taken at the beginning and end of each stream unit to
determine if a nutrient (or other contaminant) source occurs within that reach. We have
found this téchnique very useful in identifying point aﬁd non-point sources that are not
always obvious. Identified sources can than be targeted for remediation and best
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management practices. >



INTRODUCTION

Freshwater resources have historically played an instrumental role in community
development and economic sustainability. Orleans County is not an exception. The water
resources in the County play an important role in the economy, have aesthetic value and provide
diverse opportunities for those who enjoy the resource directly. A major thrust of the County's
tourism industry is predicated on the availability of high quality water resources and angling
opportunities in nearshore Lake Ontario and its tributaries. In addition, a major goal of the U.S.
Fish and Wildlife is the restoration of stream habitat that would allow the natural reproduction of
native Lake Ontario fish species, such as the Atlantic salmon in Johnson Creek. Needless to say,
agriculture also has a major economic impact in Orleans County and loss of important resources,
such as soil and nutrients, from a watershed is of concern to the land owner and the Soil and
Water Conservation District. Remediation and protection of these resources depends largely on
the identification of both the cause and effect of elements likely to reduce their economic and
social value.

In recognition of the need to acquire a uniform, organized approach to addressing surface
water degradation and given the diverse nature of non-point sources of pollution, the Soil and
Water Conservation District has recently formed a committee whf)se specific task is to address
water quality issues. Since the reduction of non-point source pollufion is likely to occur through
the implementation of Best Management Practices (BMP's) and changes in land use regulations,
this.committee provides the necessary foundation for these changes to occur. This committee has

becoine known as the Orleans County Water Quality Coordinating Committee (WQCC). With

the combined expertise of the Water Quality Coordinating Committee and the availability of



actual field data, progress towards healthier freshwater resources is underway. A
recommendation of the WQCC was to move forward in prioritizing the major tributaries in terms
of high nutrient losses from the watershed.

The objectives of Orleans County's program include:

1. Determination of the status of Orleans County's primary surface waters and observe
changes over time;
2. Documentation of what types and amounts of nutrients may be adversely impacting
water quality and the conditions which generate them;
3. Determination of what urban, rural, industrial and agricultural practices within a
watershed may be impacting water quality; ’
4. Development of a technical database for informed water quality management decisions;
and,
5. Assessment of the feasibility and effectiveness of potential control measures likely to be
used to reduce non-point and point sources of pollution.

Determinati(;n of sources and magnitude of soil and nutrient losses from a watershed is
prerequisite to remedial action and essential to making‘ cost-effective land management decisions
as it reduces the likelihood of costly miscalculations based on the assumption of soil and nutrient
sources and modeling rather than their actual identification. We have found that this process
enhances the ability of concerned groups to obtain external funding for demonstration and

remedial projects.

o

Starting in June of 1997, intensive, automated water quality monitoring on Johnson Creek,

Oak Orchard Creek and Sandy Creek was initiated. In this report, we provide answers to the

following questions based on the first full annual cycle of intensive monitoring.

+ What nutrients and materials are being lost from the watersheds?

»  What watersheds in Orleans County lose the greatest amount of nutrients?

~Are the loadings from these watersheds high or low as compared to other watersheds in
New York State?
Are the losses related to meteorologic events? .

¢
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METHODS
General:

Stream water samples were collected and stream height was measured weekly on Oak
Orchard, Johnson and Sandy Creeks by personnel from the Orleans County Soil and Water
Conservation District from 5 June 1997 to 4 June 1998. Oak Orchard Creek and Johnson Creek
stream levels were monitored continuously with an American Sigma flow meter linked to an
American Sigma sequential sampler which allowed hourly stream sampling during precipitation
events. Sandy Creek was continuously monitored with an ISCO flow meter and automatic water
sampler set up in a similar configuration. The rise in the stream level that signified an event and
subsequently triggered the automatic samplers to begin sampling are as follows: Sandy Creek - a
stream level rise of 0.2 feet above the weekly ambient level; Oak Orchard and Johnson Creeks -
a rise of 1.5 inch per hour.

Weekly baseline and event samples were ‘tr'abnsported to SUNY Brockport for water
chemistry analysis for soluble reactive phosphorus (SRP), total phosphorus (TP), total kjeldahl
nitrogen (TKN), nitrate + nitrite, sodium and total suspended solids (TSS) (see detailed analytical
methods below). ‘ '

Nutrient and suspended solids losses from the watershed were calculated by
multiplying the discharge by the concentration of the nutrient or suspended solids from the
appropriate water sample. Stream discharge was manually divided into "baseline" and
hydrological "event" conditions (elevated discharge). Event losses from the watershed or
loadings to Lake Ontario were calculated using the event chemistry values.

Oak Orchard Creek was monitored on Town Line Road in the Town of Carlton (Figl).
The Johnson Creek station was set up on Harris Road in the Town of Cariton (Fig 1). While the
Sandy Creek site was located on Norway Road in the Town of Kendall (Fig. 2).

All sampling bottles were pre-coded so as to ensure exact identification of the
particular sample. All filtration units and other processing apparatus were cleaned routinely with
phosphate-free RBS. Containers were rinsed prior to sample collection with the water being
collected. In general, all procedures followed EPA standard methods (EPA 1979) or Standard
Methods for the Analysis of Water and Wastewater (APHA 1993). Sample water for dissolved
nuirient analysis (nitrate + nitrite) was filtered immediately with 045 pm MCI Magma Nylon 66
membrane filters and held at 4°C until analysis.

Water Chemistry:

Nitrate + Nitrite: Dissolved nitrate + nitrite nitrogen analyses were performed by the automated
(Technicon Autoanalyser) cadmium reduction method (EPA 1979, APHA 1995).

Sodium: Sodium was determined by atomic absorption spectrophotometry (Perkin-Elmer 3030)
(APHA 1995).



Total Phosphorus: The persulfate digestion procedure was used prior to analysis by the
automated (Technicon autoanalyser) colorimetric ascorbic acid method (APHA 1995).

Total Kjeldahl Nitrogen: Analysis was performed using a modification of the Technicon
Industrial Method 329-74W/B. The following modifications were performed:

1. In the sodium salicylate-sodium nitroprusside solution, sodium nitroferri-cyanide (0.4g)
replaced the concentrated nitroprusside stock solution.

2. The reservoir of the autoanalyser was filled with 0.2M H,SO, instead of distilled water.

3. Other reagents were made fresh prior to each analysis.

Total Suspended Solids: APHA (1995) Method 2540D was employed for this analysis.

Physical Measurements:

Stream Velocity: Stream velocity was measured at equally spaced locations in the cement
channel of a bridge over the streams with a Gurley flow meter (Chow 1964). A regression
equation was calculated for velocity versus stream height and is presented in the Appendix.

Stream Height: Hourly readings of the stream level were measured using an American Sigma or
ISCO flow meter equipped with a bubbler sensor or pressure transducer. Creek depth, as
measured by the flow meters, were manually calibrated weekly. Stream cross-sectional area for
various stream heights were calculated by planimetry after measuring the cross-sectional
dimensions of the cement channel bridges. A polynomial was fit to the values for selected stream
area using Sigma Plot (Jandel Scientific), which allowed stream cross-sectional area to be
estimated from stream level during the project (Appendix).

Watershed Area: The watershed area of Oak Orchard, Johnson and Sandy Creeks was revised by
the Orleans County Soil and Water Conservation District. The delineation was performed on
topographic maps and quantified by planimetry. The watershed area used in this report is the area
upstream from the monitoring stations (A. Boekhout, personal communication).

Discharge an‘d Losses from the Watershed (Loading): v,

4

Hourly stream level readings (stage height) of Oak Orchard, Johnson and Sandy Creeks
were converted to discharge by a second order polynomial rating curve (Figs. 3, 4 and 5). For the
calculation of nutrient losses from the watershed, event losses were calculated by adding up
hourly discharge for both the rising and falling limbs and multiplying them by their respective
water chemistry concentrations. During nonevent periods, hourly discharge was summarized into
a daily discharge and multiplied by that period's water chemistry concentrations. If a hydrologic
event occurred during the week, weekly losses from the watershed were calculated by adding
together the event and nonevent losses for the period to obtain total loading to [.ake Ontario or
total weekly losses from the watershed (event plus nonevent).



Quality Assurance Internal Quality Control: ~ Multiple sample control charts (APHA 1995)
were constructed for each parameter analyzed, except total suspended solids. A prepared quality
control solution was placed in the analysis stream for each sampling date. If the control solution
was beyond the set limits of the control chart, corrective action was taken and the samples re-run.

External Quality Control: The Water Chemistry Laboratory at SUNY Brockport is certified
through the New York State Department of Health's Environmental Laboratory Approval
Program (ELAP - # 11439). This program includes biannual proficiency audits, annual
inspections and good laboratory practices documentation of all samples, reagents and equipment.
Table 1 is a summary of our last proficiency audit.

RESULTS and DISCUSSION

Water Chemistry
Sodium (Table 2):

Baseline or nonevent concentrations of sodium were highest in Sandy Creek (28.43 mg/L),
followed by Johnson Creek (23.05 mg/L) and Oak Orchard Creek (18.99 mg/L). Event
concentration of sodium did not change significantly as the sodium is diluted by the larger

volume of water. Higher values of sodium usually reflect the use of deicing salt in the watershed

during the winter and spring seasons (Fig. 6).
Total Suspended Solids (Table 2):

Total suspended solid concentrations in stream water generally reflect the amount of
materials (e.g., soils) being lost from a watershed. Loss of tf)tai suspended solids was highest in
Sandy Creek during nonevent conditions followed by Johnson Cyf;ek and Oak Orchard Creek.
Total suspended solids increased by a magnitude of 4 to 8 during event conditions in all three

creeks studied.
Total Phosphorus (Table 2):

Phosphorus is an element required for plant growth whether on land or in the water. In lakes,

phosphorus is often the limiting factor of phytoplankton growth and is the cause of
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eutrophication, or overproduction of lakes. Phosphorus may enter a stream from the watershed as
a result of sewage disposal, heavy fertilizer use for lawns or agriculture and through erosion of
soil. Watersheds that have streams with high phosphorus concentrations are potentially the cause
of increased phytoplankton and macrophyte (weed) production in lakes. Oak Orchard Creek
(126.4 pg P/L), Sandy Creek (96.9 ng P/L) and Johnson Creek (88.3 g P/L) had relatively high
nonevent concentrations of total phosphorus when compared to other creeks in western and
central New York State (Table 3). Total phosphorus concentrations increased significantly during
runoft events, with Johnson Creek showing the greatest augmentation (almost 300%). Total
phosphorus in Oak Orchard Creek did not increase (<50%) as much as the other stream during
events, probably due to Glenwood Lake in Medina which acts as a buffer between the upstream

¢

and downstream regions by acting as a settling basin for particulate materials in the stream.
Nitrate and Total Kjeldahl Nitrogen (TKN) (Table 2):

Nitrate is found in fertilizer, while total kjeldahl nitrogen roughly represents the organic
nitrogen present. Organic nitrogen would occur from sources such as sewage and animal manure.
Baseline nitrate concentrations were highest in Johnson Creek (1.26 mg N/L), followed by Sandy
Creek (1.15 mg N/L) and Oak Orchard Creek (1.07 mg N/L).‘ O\}erall, nitrate-concentrations did
not increase significantly during events. Nitrate often is diluted during heavy precipitation or
snow melt. ’

Oak Orchard Creek had the highest baseline concentration of TKN. Total kjeldahl nitrogen

increased by a factor of 20-60% during events. Sandy Creek has the largest increase and highest

TKN concentration during event conditions.
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Comparison of Watersheds - Concentration

Concentrations of total phosphorus and total kjeldahl nitrogen in stream water are highest in
Oak Orchard Creek. Nitrate was highest in Johnson Creek, while total suspended solids and
sodium concentrations were highest in Sandy Creek. During event conditions, total phosphorus,
total kjeldahl nitrogen and total suspended solids concentrations increased in all three creeks
studied (Table 2). Nitrate and sodium concentrations are reduced in some creeks as some dilution

occurs during periods of heavy precipitation.

WATERSHED LOSS OF MATERIALS AND NUTRIENTS:

Although concentrations are a useful piece of information, the loss from a watershed or
loading to Lake Ontario is a better measurement of a watershed's impact because it considers the
volume of water in addition to the concentration of the nutrient in that water. A stream with a
high concentration of a nutrient but a low discharge will have less of an impact on downstream
systems than a stream with high discharge and a moderate concentration‘ of a nutrient.

Tables 4, 5 and 6 present the loss of total phosphorus, total kjeldahl nitrogen, nitrate, total
suspended solids and sodium for the period 5 June 1997 to 4 June 1998. The data pfesented here

L]

is based on continuous discharge measured at each creek and thus reflects both high discharge
caused by precipitation events and baseflow (nonevent) periods. The event data presented is a

result of only those events that were automatically triggered (see methods) by the continuous

discharge recorder located on the creeks.

%
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DISCHARGE:

The mean daily discharge Vaiues (m*/day) for the 5 June 1997 to 4 June 1998 period
were in descending order: Oak Orchard Creek (849,894); Johnson Creek (321,462) and Sandy
Creek (196,800) (Table 4-6, Appendices 7-9). The majority of the discharge of water from the
watershed occurred during the winter seasons (Oak Orchard 39.0%, Johnson 48.8%, Sandy
39.1%) (Tables 4-6). Event conditions accounted for 18.9%, 41.0% and 33.1% of the annual
discharge of Oak Orchard, Johnson and Sandy Creeks, respectively (Table 7). The low
percentage of event condition discharge for Oak Orchard Creek is probably due to Glenwood
Lake in Medina which acts as a reservoir storing water during events and releasing it later slowly
during basetlow.

Average Daily Losses During Events and Baseline Conditions:

Each bar graph in this series of graphs (Figs. 7-12) represents the nutrient or material losses
from a tributary and its associated watershed normalized by the size of the watershed to allow
direct comparison of each tributary - sometimes termed areal loading. The red bar is average
daily event loading; the green bar represents the average daily baseline or non-event loading to
Lake Ontario from the various Orleans County watersheds. Baseline losses pompared to losses
from the watershed during events are generally low when considered on a per day basis. Daily
losses from the watersheds during events are two to ten times the ;baseline losses for total
suspended solids (soils), total phosphorus and total kjeldahl nitrogen. Figure 13 depicts a sample
event hydrograph. The graph shows the elevated discharge and total phosphorus loss that is

typieal during events from Orleans County creeks.



Annual Losses from the Watersheds (Fig. 14):
Sodium:

Sodium is a major constituent of deicing salt and is often washed off watersheds after
application. As expected, major losses of sodium from the watershed occurred during the study
period (Tables 4-8). Oak Orchard Creek, which has twice the watershed area and undoubtedly
more roads than Johnson and the Sandy Creek watersheds, had.twice the sodium loss of the two
other watersheds (Table 8a). Not surprisingly, more sodium is lost from the watersheds during
the winter season - a period of high application of deicing salts to roads (Oak Orchard 33.4%,

Johnson 43.4% and Sandy 39.0%).
Total Suspended Solids (TSS):

The loss of suspended solids from a watershed is a measurement of loss of soil or erosion
from a watershed. When combined, the three major watersheds in Orleans County lose over
10,000 metric tons (23.8 million pounds) of suspended solids annually (Tables 4-8). Oak
Orchard and Johnson Creeks lost over 4300 metric tons each during the sampling period (Table
8a). Johnson Creek‘ (87.7%) and Sandy Creek (74.9%) lost the majority bf TSS during
precipitation events (Table 7). These high losses from the watershed during precipitation events
strongly suggests erosive losses from agriculture - although'the possibility of bénk erosion of
streams can not be ruled out. Oak Orchard Creek lost only 46.2 O\A;'of TSS during precipitation
events. The lower loss of suspended solids is probably due to the settling of particulate material

in Glenwood Lake. On an areal basis, Johnson Creek lost the most suspended solids at 470

g/ha/day (Fig. 14).
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Nutrients: ’

Annually, Oak Orchard Creek had the greatest loss of total phosphorus, total kjeldahl
nitrogen and nitrate on both an annual basis and an areal basis (Table 8a). Total phosphorus
losses in descending order were Oak Orchard (129 kg/d), Johnson (46 kg/d) and Sandy (23 kg/d).
A similar pattern occurred when the total phosphorus loadings were put on an areal basis (Fig.
14).

Oak Orchard Creek (nitrate: 1017 kg N/d, TKN; 782 kg N/L) had more Fhan twice the nitrate
and TKN loading rate as Johnson Creek (nitrate: 427 kg N/d, TKN; 284 kg N/L) and more than
three times the nitrate and TKN loading Qf Sandy Creek (nitrate: 293 kg N/d, TKN; 157 kg N/d)
(Table 8a). In terms of phosphorus, 52 tons (46,977 kg) and 19 tons (16,906 kg) are lost anﬁually
from the Oak Orchard Creek and Johnson Creek watersheds. This about 283 and 102 pounds per
day, respectively.

Johnson Creek is the most event responsive creek of the three studied. The majority of total
phosphorus (69.1%), TSS (87.7%) and TKN (51.1%) (Table 7) loading occurred during
precipitation events on Johnson Creek. As pointed out previously, this suggests that during rain
storms and snow melts, soil and nutrients are being washed off the landscape. The high loss of
soil and total phosphorus is most likely related to agricultur;: losses. However, without segment
analysis that would pinpoint sources, we are not able to rule out e;’osion of stream banks, road
construction, or housing development. The major losses of TKN are probably related to manure

spreading on the landscape or manure lagoons.
Comparison to Other Watersheds

The various creeks of the Irondequoit Bay watershed (Monroe County, NY.) have been

identified as grossly polluted prior to remedial action (O'Brien and Gere 1983). Similarly,
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Northrup Creek (central Monroe County), which receives effluent from a sewage treatment plant,
is known to be polluted and to possess a higher loading of phosphorus than creeks in the
Irondequoit Bay watershed (Makarewicz 1988). A comparison of Orleans County tributaries to
other creeks in western and central New York State is instructive in identifying the relative
condition of creeks (Table 9). Compared to the other watersheds, on an areal basis, Oak Orchar(;,
Creek, Johnson Creek and Sandy Creek are moderately impacted. They are not as pristine as
completely forested watersheds nor as polluted as streams receiving direct discharge from a
sewage treatment plant. Each Orleans County stream will have point and/or non-point sources of
pollution in their respective watersheds that should be identified and the problems addressed.
Segment analysis or stress stream analysis is a process that can identify both point and non-point

B

sources within a watershed.
Best Management Practices

Identified point and non-point sources of nutrients and solids can be remediated using Best
Management Practices (BMP). Whether or not management practices include a reduction of
cropland or fertilization, control of water movement can be a means of significantly reducing
non-point source pollution. Since water must come in contact with the nutrient sourée and then

K]

be transported to the surface (or subsurface) water body, the nutr\ien‘ts in water bodies are
functions of soil fertility and quantities of transporting water. Mar;agement practices which
reduce surface runoff have been shown to decrease dramatically the magnitudes of sediment and
chemical losses from land areas (Haith 1975).

Haith (1975) and the NYSDEC (1986) recommend use of buffer strips of forest or grass

between the pollutant source and a stream to intercept the runoff, resulting in removal by
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deposition or filtering by the vegetative cover. Other cropland management practices include
diversions, terraces contour cropping, strip cropping, waterways, minimum and no tillage.
Livestock operation controls include barnyard runoff management, manure storage facilities and
livestock exclusion from woodlands. Urban and rural management applications include critical
area stabilization, shoreline protection and settling basins. Urban area best management practices
include leaf collection, street sweeping and infiltration systems. The relatively few days of high
runoft required to export much of the annual water and nutrients from the Orleans County
watersheds implies the necessity of management practices designed to deal with the large
volumes of water involved during intense runoff events. Changes in cropping and soil
conservation practices, decreases in impervious services and provision of buffer areas along

surface waterways will result in predictable changes in runoff quantities and qualities and hence

non-point source pollution (Haith 1975).
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Table 1. Results of the semi-annual New York State Environmental Laboratory Assurance
Program (ELAP Lab # 11439, SUNY Brockport) Non-Potable Water Chemistry Proficiency
Test, July 1997. Score Definition: 4 (Highest) = Satisfactory, 3 = Marginal, 2 = Poor, 1 =

Unsatisfactory.

Analyte

Residue
Solids, Total Suspended
Solids, Total Suspended

Hydrogen Ion (pH)
Hydrogen Ion (pH)
Hydrogen Ion (pH)

rganic Nutrients
Kjeldahl Nitrogen, Total
Kjeldahl Nitrogen, Total

Phosphorus, Total
Phosphorus, Total

Total Alkalinity,
Alkalinity
Alkalinity

Inorganic Nutrients
Nitrate (as N)
Nitrate (as N)

Orthophosphate (as P)
Orthophosphate (as P)

Minerals
Chloride
Chloride

Wastewater Metals [ and 11
Calcium, Total
Calcium, Total

Magnesium, Total
Magnesium, Total

Potassium, Total
Petassium, Total

Sodium, Total
Sodium, Total

Mean/Target

36.6 mg/L
87.7 mg/L

4.02
8.42

1.94 mg/L
5.53 mg/L

1.43 mg/L
7.38 mg/L

104 mg/L CaCO,
516 mg/L CaCO,

338 mg/L as N
8.89 mg/lL as N

1.62 mg/L as P
3.03mg/L as P

237 mg/L
45.0 mg/L

10.00 mg/L
39.80 mg/L

298 mg/LL .
19.70 mg/L

3.06 mg/L
9.23 mg/L

34.80 mg/L
09.60 mg/L
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Result

353 mg/L
82.9 mg/LL

4.06
8.54

1.88 mg/L
5.19 mg/L

1.46 mg/L
7.70 mg/L

107 mg/L CaCO,
536 mg/L CaCO,

3.44 mg/L as N
8.86 mg/L as N

1.67 mg/L as P
3.16 mg/L as P

232'mg/L
44.3 mg/L

9.65 tg/L
38.20 the/L

292 mg/L
19.79 mg/L

3.08 mg/L
9.68 mg/LL

34.15 mg/L.

67.13 mg/L

Score
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Table 2. Comparson of baseline and event water chemisiry concentrations for the period 5 June 1997 to 4 June 1998 in Oak Orchard,
Johnson and Sandy Creeks. Values are the average + standard error. The range is in parenthesis.

Oak Orchard Johnson Sandy
Baseline Event Baseline - Event Baseline Event

Total Phosphorus 1264+7.3 170.5+16.2 88.3+ 58 260.7 £52.3 96.9 £ 8.8 2284 +£25.0
(ng P/L) (82.1-267.4) (40.1-171.9) (2.0 - 222.9)
Nitrate + Nitrite 1.07£0.07 1.14 +£0.07 1.26 +£0.08 1.29 +0.09 1.15+0.05 0.98 £0.06
(mg N/L) (0.49 - 2.38) ‘ (0.51-2.59) (0.58-1.88)
Total Suspended 87+1.2 30.3+54 89+09 61.3+10.5 13.0+£2.8 890.0+ 14.0
Solids (mg/L) 0.2 - 32.2) 0.2- 25.5) (0.0 - 58.4)
Total Kjeldahl 836 + 40 1029 + 138 752 +£44 1038 = 57 703 £ 28 1202 £ 121
Nitrogen (pg N/L) (440 - 1380) (420 - 1700) (400 - 1020)
Sodium (mg/L) 18.99 + 0.60 19.80 £ 0.63 23.05+0.72 20.62 + 095 2843+ 1.14 2331 +1.01

(10.54 - 28.46) (15.16 - 34.85) (15.80 - 48.99)

Discharge (m’*/d)

849,894

321,462

196,800

Watershed area (ha)

36,989

25,530

23,056




Table 3. Nonevent (baseline) total phosphorus concentrations and watershed areas from creeks in
central and western New York. Data is from Makarewicz 1988, Makarewicz and Lewis 1992,

1996, 1998, 1998a, Makarewicz et al.1991.

Creek

Canandaigua Lake Watershed 1997

Fall Brook

Deep Run Gully

Vine Valley

Clark Gully

Naples Creek

Sucker Brook

Seneca Point

Oswego County 1997
Sheldon

Summerville

Ley ¢

Wayne County 1991-92
Sodus

Wolcott

Second

Orleans County 1997-98
Oak Orchard

Johnson

Sandy

Seneca County 1990-94
Kendig

Livingston County 1990-91
Hanna's ‘
Conesus Inlet

South McMillan

Monroe County 1987-88
Upper Northrup

Lower Northrup

Total
phosphorus

(ng P/L)

19.4
7.4
28.4
9.1
5.5
97.5
94.8

92.0
108.1
270.8

46.3
115.6
31.3

126.4
88.3
96.9

74.6
28.2
30.6

68.6
263.6

21

Watershed

Area
(ha)

1,343
525
1,115
325
8,143
1,759
1,048

1,357
409
632

3,065
4,416
2,610

36,989
25,530

23,056

Ll

5,149

718
4,475
2,687

1,049
1,862

Land Use

Agriculture /suburban
Agriculture
Agriculture

Forested

Agriculture / Suburban

Urban / Agriculture

Muckland
Suburban

Muckland / Agriculture

Agriculture

Agriculture

Agriculture
Agriculture

Agriculture / Suburban
Agriculture
Agriculture / Suburban
Wetlands / Agriculture

Agriculture

Suburban

Suburban / Sewage Plant



Table 4. Annual loss of materials and nutrients from the Sandy Creek watershed. TP = Total
phosphorus, TSS = Total suspended solids, TKN = Total kjeldahl nitrogen.

Spring
Summer
Fall
Winter
Total

Spring
Summer
Fall
Winter

Discharge
m3
17,074,307
8,620,679
18,070,309
28,066,778
71,832,073

Discharge
% of Total
23.8
12.0
25.2
39.1

TP Nitrate Sodium TSS TKN
kg kg kg kg kg
1,728 13,720 443,828 353,749 13,436
1,642 8,823 189,247 400,229 7,428
2,131 47735 581,959 529,973 16,016
2,727 36,681 777,436 768,090 20,302
8,227 106,959 1,992,471 2,052,039 57,182
TP Nitrate Sodium TSS TKN
% of Total % of Total % of Total % of Total % of Total
21.0 12.8 22.3 17.2 23.5
20.0 8.2 9.5 19.5 13.0
25.9 44.6 29.2 25.8 28.0
33.1 34.3 39.0 374 35.5
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Table 5. Annual loss of materials and nutrients from the Johnson Creek watershed.
TP = Total phosphorus, TSS = Total suspended solids, TKN = Total kjeldahl nitrogen.

Spring
Summer
Fall
Winter
Total

Spring
Summer
Fall
Winter

Discharge
m3
24,455,974
12,076,221
23,526,158
57,275,420
117,333,773

% of Total

20.8
10.3
20.1
48.8

TP
kg
2,771
1,648
4,125
8,362
16,906

% of Total % of Total

16.4
9.8
24.4
49.5

Nitrate
kg
24,530
11,333
39,131
81,023
156,018

15.7
7.3
25.1
51.9

Sodium
kg
491,141
257,742
545,504
992,216
2,286,603

% of Total
21.5
11.3
23.9
43.4

TSS
kg
753,733
247,794
618,890
2,760,968
4,381,385

% of Total
17.2
5.7
14.1
63.0

Table 6. Annual loss of materials and nutrients from the Oak Orchard Creek watershed.
TP = Total phosphorus, TSS = Total suspended solids, TKN = Total kjeldahl nitrogen.

Spring
Summer
Fall
Winter
Total

Spring
Summer
Fall
Winter

Discharge
m3
72,757,708
54,389,247
62,078,857
120,985,623
310,211,435

(%)
23.5
17.5
20.0
39.0

TP
kg
12,432
7,321
6,462
20,762
46,977

(%0)
26.5
15.6
13.8
44.2

Nitrate
kg

58,517

43,402
68,677
200,660
371,255

(%) -

15.8
11.7
18.5
54.0
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Sodium
kg
1,461,273
1,033,709
1,248,936
1,877,678
5,621,595

(%o)
26.0
P 18.4
222
33.4

A}

TSS
kg
1,240,178
752,967
478,785
1,921,394
4,393,324

(%)
28.2
17.1
10.9
43.7

TKN
kg
22,526
9,813
18,534
52,939
103,813

% of Total
21.7
9.5
17.9
51.0

TKN
kg
66,633
38,422
56,610
123,629
285,294

(%0)
23.4
13.5
19.8
43.3



Table 7. Percent baseline and event loading values for selected parameters for Oak Orchard, Johnson
and Sandy Creeks for the period 5 June 1997 to 4 June 1998. TP = total phosphorus, TSS = total
suspended solids and TKN = total kjeldahl nitrogen.

Percent Baseline

Discharge TP Nitrate Sodium TSS TKN

(%) (%) (%) (%) (%) (%)

Oak Orchard 81.1 74.0 81.0 80.7 53.8 73.4
Johnson Creek 59.0 30.9 64.5 67.6 12.3 48.9
Sandy Creek 66.9 48.6 78.0 71.8 25.1 58.4

Percent Event

Discharge TP Nitrate Sodium TSS TKN

(%) (%) (%) (%) (%) (%)

Oak Orchard 18.9 26.0 19.0 19.3 46.2 26.6
Johnson Creek 41.0 69.1 35.5 32.4 87.7 51.1
Sandy Creek 33.1 51.4 22.0 28.2 74.9 41.6
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Table 8. Loss of materials and nutrients from Johnson, Oak Orchard, and Sandy Creeks from
5 June 1997 to 4 June 1998. TP = total phosphorus, TSS = total suspended solids and
TKN = total kjeldahl nitrogen.

A. Baseline + Event

Discharge| TP Nitrate Sodium TSS TKN
m3/d kg/d kg/d kg/d kg/d kg/d
Johnson Creek | 321,462 46 427 6,265 12,004 284
Oak Orchard 849,894 129 1,017 15,402 12,037 782
Sandy Creek 196,800 23 293 5,459 5,622 157
m3/ha/d | g/ha/d g/ha/d g/ha/d g/ha/d g/hal/d
Johnson Creek 12.6 1.8 16.7 245.4 470.2 11.1
Oak Orchard 23.0 3.5 27.5 416.4 3254 21.1
Sandy Creek 8.5 1.0 12.7 236.8 243.8 6.8

B. Baseline

Discharge| TP Nitrate Sodium TSS TKN

m3/d kg/d kg/d kg/d kg/d kg/d

Johnson Creek | 237,154 18 344 5,296 1,841 174

Oak Orchard 830,188 115 992 14,978 7,799 691

Sandy Creek 160,824 13 279 4,787 1,722 112
m3/ha/d | g/ha/d g/hal/d g/hal/d g/hal/d g/hal/d

Johnson Creek 9.3 0.7 13.5 207.4 721 6.8
Oak Orchard 22.4 3.1 26.8 404.9 210.8 18.7

Sandy Creek 7.0 0.6 12.1 207.6 74.7 4.8

C. Event

Discharge| TP Nitrate Sodium TSS TKN

m3/d kg/d kg/d kg/d kg/d kg/d

Johnson Creek | 658,696 160 760 10,140 52,657 727
Oak Orchard 946,202 197 1,139 17,471 32,746 1,225

Sandy Creek 424,032 75 420 . 10,019 27,450 . 425
m3/ha/d | g/ha/d g/hal/d g/ha/d g/hal/d g/ha/d

Johnson Creek | 25.8 6.3 29.8 397:2 2062.5 28.5

Oak Orchard 25.6 5.3 30.8 472.3 885.3 33.1
Sandy Creek 18.4 3.3 18.2 434.5 1190.6 18.4



Table 9. Comparison of phosphorus loading in subbasins of the Irondequoit Bay watershed, other
Monroe County creeks, tributaries of Sodus and Port Bays, and Lake Neatahwanta tributaries.
[rondequoit basin data are from 1980-81 (O'Brien and Gere 1983). Data from other Monroe
County creeks are from 1987-88 (Makarewicz 1988). Wayne County creek data from 1991-93
are from Makarewicz et al. 1991,1992, 1993, 1998 and 1998a. All data is for an annual period
(i.e., mean annual daily loading).

Subbasin or Creek Total Phosphorus
Loading
(g P/ha/d)
Land Use Annual
Sucker Brook Agriculture / 7.66
Urban
Irondequoit Creek at Several Sewage
Browncroft Blvd. Plants 5.60
1975-77
(pre-diversion)
1978-79 2.00
(pest-diversion)
Larkin Suburban 0.70
Buttonwood Suburban 1.58
Lower Northrup Sewage Plant 6.64
Upper Northrup Urban 3.23
First Forested 0.11
Clark Forested 0.22
Sodus East Agriculture 8.57
Wolcott Agriculture 5.01
Bobolink Forested 0.02
Sheldon Muckland ‘ 27.41
Summerville Suburban 5.47
Oak Orchard ,3.48
Johnson 1.81
Sandy 0.98
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Frgure 1 Oak Orchard Creek and Johnson Cre k showing tributary monitoring stations Orleans
County, New York. 27
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Oak Orchard Creek
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Figure 3. Rating curve for Oak Orchard Creek 1997-1998. The stream level is the depth of the
creek recorded at the automated monitoring station located en Town Line Road.



Johnson Creek
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Figure 4. Rating curve. for Johnson Creek 1997-1998. The stream level is the depth of the creek
recorded at the automated monitoring station located on Harris Road.

30



Sandy Creek
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Figure 5. Rating curve for Sandy Creek 1997-1998. The stream level is the depth of the creek
recorded at the automated monitoring station located on Norway Road.
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Figure 6. Average monthly sodium concentrations for Oak Orchard, Johnson and Sandy Creeks
for the period 5 June 1997 to 4 June 1998.
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Figure 7. Baseline and event discharge from Oak Orchard, Johnson and Sandy Creeks for the
period 5 June 1997 to 4 June 1998.
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Figure 8. Baseline and event sodium loss from Oak Orchard, Johnson and Sandy Creeks for the
period 5 June 1997 to 4 June 1998.
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Figure 9. Baseline and event total suspended solids loss from Oak Orchard, Johnson and Sandy
Creeks for the period 5 June 1997 to 4 June 1998.
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Figure 10. Baseline and event total kjeldahl nitrogen loss from Oak Orchard, Johnson and Sandy
- Creeks for the period 5 June 1997 to 4 June 1998.
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Figure 11. Baseline and event total phosphorus loss from Oak Orchard, Johnson and Sandy
Creeks for the period 5 June 1997 to 4 June 1998.
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Figure 12. Baseline and event nitrate loss from Oak Orchard, Johnson and Sandy Creeks for the

period 5 June 1997 to 4 June 1998.
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Figure 13. A sample event hydrograph from an Orleans County creek showing discharge and
total phosphorus loss. The data is from a May 1998 event for Johnson Creek.
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Figure 14. Areal loss of selected parameters from Oak Orchard, Johnson and the Sandy Creek
watersheds for the period 5 June 1997 to 4 June 1998. TP = total phosphorus, TKN = total
kjeldahl nitrogen, TSS = total suspended solids.
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Appendix 1. Velocity versus stream level for Sandy Creek. The stream level is the water depth
recorded at the automated monitoring station located on Norway Road.
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Johnson Creek
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Appendix 2. Velocity versus stream level for Johnson Creek. The stream level is the water depth
recorded at the automated monitoring station located on Harris Road.
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Oak Orchard Creek
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Appendix 3. Velocity versus stream level for Oak Orchard Creek. The stream level is the water
depth recorded at the automated monitoring station located on Town Line Road.
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Sandy Creek
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Appendix 4. Cross-sectional area versus stream level for Sandy Creek. The stream level is the
water depth recorded at the automated monitoring station located on Norway Road.
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Appendix 5. Cross-sectional area versus stream level for Johnson Creek. The stream level is the
water depth recorded at the automated nionitoring station located on Harris Road.
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Oak Orchard Creek
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Appendix 6. Cross-sectional area versus stream level for Oak Orchard Creek. The stream level is
the water depth recorded at the automated monitoring station located on Town Line Road.
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Oak Orchard Creek
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Appendix 7. Discharge for Oak Orchard Creek for the period 5 June 1997 to 4 June 1998
recorded at the automated monitoring station located on Town Line Road.




Johnson Creek
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Appendix 8. Discharge for Johnson Creek for the period 5 June 1997 to 4 June 1998 recorded at
the automated monitoring station located on Harris Road.
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Appendix 9. Discharge for Sandy Creek for the period 5 June 1997 to 4 June 1998 recorded at

the

automated monitoring station located on Norway Road.






