
Page 1 of 32 
 

Lake Ontario Basin TMDL Planning Project 
 
Data Report 
Lower Black Creek Watershed 
 
 
 
 
 
May 24, 2011 
 
 
 
 
Prepared for: 
New York State Department of Environmental Conservation 
625 Broadway 
Albany, New York 12233-3502 
 
Prepared by: 
Center for Environmental Information  
55 St. Paul Street  
Rochester, NY 14604 
 
On Behalf of: 
Great Lakes Commission 
2805 S. Industrial Hwy. 
Ann Arbor, MI 48104 
 
 
 
 
State Contract Number: C304260 
ARRA Grant Award Number: 2P-97234709-0 
Task No. 2a 



Page 2 of 32 
 

Table of Contents 
 
Section               Page 
A  Introduction ....................................................................................................... 3 
A.1  Impairment Listing ........................................................................................... 3 
A.2  Water Quality Standards and Criteria .............................................................. 4 
A.3  Previous Studies ............................................................................................... 4 
A.4  Biological Data ................................................................................................. 5 
 
B  Data Gathering .................................................................................................. 6 
B.1  Time Period ...................................................................................................... 6 
B.2  Parameters of Interest ....................................................................................... 7 
B.3  Water Quality Data Sources ............................................................................. 7 
B.4  Flow Data Sources ............................................................................................ 9 
B.5  SPDES Data ……….......................................................................................... 9 
B.6  CAFO Data ……….......................................................................................... 11 
B.7  Meteorological Data Sources .......................................................................... 14 
B.8  Land Use/Cover Data ...................................................................................... 14 
B.9  Tile Drain Density ........................................................................................... 17 
B.10  Tile Drain Concentration ............................................................................... 17 
B.11  Agricultural Best Management Practices (BMPs) ......................................... 17 
B.12  Septic Systems ............................................................................................... 18 
B.13  Watershed Percent Draining Through Lakes and/or Wetlands ..................... 20 
 
C  Data Analysis ..................................................................................................... 21 
C.1  Water Quality – Total Phosphorus ................................................................... 21 
C.1.a  Data Sufficiency ..…………………….......................................................... 21 
C.1.b  Data Needs …………..................................................................................... 21 
C.2  SPDES Data ...................................................................................................... 22 
 
 
Appendices 
1 Watershed Map ...................................................................................................... 23 
2 Water Quality Station Locations ...........................................................................  24 
3 Water Quality Data ................................................................................................. 25 
4 Water Quality Trend Analysis ................................................................................ 29 
5 Additional Water Quality Data …………………………………………………… 30 
6 Additional Water Quality Data …………………………………………………… 31 



Page 3 of 32 
 

Section A – Introduction 
 
In general, five types of data are needed for TMDL development: 1) Flow, 2) Meteorological, 3) 
Water quality, 4) Watershed and waterbody physical parameters, and 5) Source characteristics.  
Much of this data is available as part of watershed modeling applications such as AVGWLF, but 
other input data must be collected and input separately.  The Center for Environmental 
Information (CEI) has gathered available data and information from previous studies for use in 
developing TMDLs for the impaired stream segment utilizing sources identified through 
consultation with NYSDEC.  In some cases data from other credible sources (e.g., academic 
institutions, watershed groups) is presented for perspective. 
 
This report focuses on the Lower Black Creek watershed and is prepared in anticipation of 
developing a phosphorus TMDL for the stream segment.  See Appendix 1 for an orientation map 
of this watershed.  The report will identify the data sources, describe the data collected, discuss 
the quality and quantity of the data (including period of coverage), and identify additional key 
data needs.  The report will also discuss sufficiency of data for supporting the establishment of a 
phosphorus TMDL for the impaired stream segment. 
 
 
A1  Impairment Listing 
 
The Lower Black Creek watershed was first included on the Section 303(d) list in 2004.  Its 
impairment was indicated as occurring primarily due to impacts on aquatic life by phosphorous 
derived from agricultural and municipal sources. 
 
The current NYSDEC data sheet for this stream segment notes: 

Aquatic life support, recreation and aesthetics in Lower Black Creek are affected by nutrient 
enrichment, silt/sediment and other pollutants from nonpoint sources in this agricultural 
watershed. Municipal and industrial discharges to the creek are also thought to contribute to 
water quality problems in the creek.  Various debris in the stream that interferes with recreational 
uses and contributes to flooding was a predominant topic at a 2002 public meeting regarding 
Black Creek water quality. 
 
A biological (macroinvertebrate) assessment of Black Creek below Churchville was conducted 
in 1999.  Sampling results indicated moderately impacted water quality conditions, the same 
level of impact found in a 1996 survey.  Nutrient enrichment, organic and toxic inputs were 
indicated by Impact Source Determination.  Impoundment effects (the reach and sampling site 
are below the Churchville dam) were also indicated.  This same location was also part of the 
RIBS Intensive Network sampling during the 1995-1996 cycle.  Overall water quality was 
considered to be poor; total dissolved solids and high pH (> 8.5) were measured in water column 
samples, copper, zinc, and PAHs were elevated in the bottom sediments, and both acute and 
chronic toxicity tests showed positive results. (DEC/DOW, BWAR/SBU, January 2003) 
 
An intergovernmental agreement between Monroe County and the Town of Chili to address 
water quality and drainage issues is in place.  Development of a larger watershed plan for the 
entire Black Creek drainage has been initiated. Such a plan would involve Monroe, Genesee, 
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Orleans and Wyoming Counties and communities. (Monroe County Health Department, 
April 2001) 

 
 
A2  Water Quality Standards and Criteria 
 
The Lower Black Creek watershed is currently categorized as Class C Fresh Surface Waters by 
the NYSDEC.  According to the corresponding definition at §701.8: 

The best usage of Class C waters is fishing.  These waters shall be suitable for fish, shellfish 
and wildlife propagation and survival.  The water quality shall be suitable for primary and 
secondary contact recreation, although other factors may limit the use for these purposes. 

 
Numerical and narrative water quality standards and criteria represent parameter-specific 
thresholds for acceptable levels of substances in waterbodies.  In New York, these limits are 
designed to protect various water uses and are adopted in the New York State Code of Rules and 
Regulations.  For many substances, there exists a numeric standard based on observed effects 
levels on human health and/or aquatic life.  For other parameters, the standard is more 
descriptive (narrative) in nature. 
 
Since this project focuses principally on phosphorus, the applicable water quality standard for 
total phosphorus is presented below: 
 
Parameter  Standard  
Phosphorus (and Nitrogen) – 
Classes B and C 

None in amounts that will result in growths of algae, 
weeds and slimes that will impair the waters for their 
best usages. 

 
CEI has been unable to find NYSDEC numeric standards or guidance values that would apply to 
flowing streams or rivers such as Lower Black Creek, beyond the narrative standard noted above.  
CEI understands that NYSDEC is currently exploring the development of such guidance, but 
acknowledges that no final guidance is presently available to support TMDL development at this 
time. 
 
 
A3  Previous Studies 
 
The most thorough collection of overall information for the Black Creek watershed is contained 
in the Black Creek Watershed State of the Basin Report completed in July 2003.  This extensive 
report was compiled by SUNY Brockport staff on behalf of the Black Creek Watershed 
Coalition.  The complete report can be accessed electronically at: 
http://www.blackcreekwatershed.org/bcstate.htm 
 
The objectives of the State of the Basin report were to: 

• Characterize the watershed with respect to its unique physical features (topography, 
geology, vegetation, wildlife, water quality and hydrology) and cultural characteristics 
(infrastructure, land use, municipal plans and ordinances and demographics); 

http://www.blackcreekwatershed.org/bcstate.htm
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• Identify resources within the watershed that are of value for aesthetic, recreational and/or 
educational reasons or because they are unique; 

• Analyze current water quality and quantity conditions to determine existing problems and 
threats related to land use impacts; and 

• Identify critical issues facing the watershed. 
 
The report contains extensive information on physical parameters of the watershed including 46 
maps of various watershed features. 
 
The Monroe County Department of Health and the Town of Chili jointly completed the 
Watershed Plan for the North Chili Tributary of Black Creek in September 2001.  This minor 
tributary of the lower reach of Black Creek is primarily located in the Northwest portion of the 
Town of Chili.  The report summarized various existing sanitary and stormwater issues in this 5+ 
square mile area, and recommended several practices to address them.  The complete report can 
be accessed electronically at:  http://www.blackcreekwatershed.org/bcnchili.htm 
 
The Lower Black Creek watershed has also been studied at various points by the NYSDEC.  
These studies are largely noted above as part of the Impairment Listing, or subsequently as part 
of other data in this report. 
 
 
A4  Biological Data 
 
Margaret Novak of the Statewide Waters Monitoring Section of NYSDEC provided a file to CEI 
on March 4, 2010 containing biological data from the Genesee River Basin.  This included 2004 
data from screening sites and 2005 data from several intensive monitoring sites.  This data is 
from a NYSDEC report that is still in draft form.  According to Ms. Novak the provided data 
includes “raw data for species IDs, calculated metrics, water quality assessment, and field data”.  
A subsequent communication from Diana Heitzman of NYSDEC Watershed Assessment and 
Management noted that many of the sites from the 2004 screening event had very high water due 
to recent storm events that year. 
 
CEI subsequently sorted this overall Genesee River Basin data by sampling sites and extracted 
the data that was relevant to the Lower Black Creek watershed.  This data is presented below in 
Table 1.  It represents a single biological assessment event in the late Summer of 2004 taken in 
the upper portion of this reach about 2.25 miles downstream of the Churchville dam.  Note that 
the Biological Assessment Profile Score is 3.84 which corresponds to a Water Quality 
Assessment of “mod”. 
 
Other biological monitoring is referenced above as part of the data sheet in support of the 
impairment listing.  These include assessments and/or surveys conducted in 1996 and 1999 
whose reports were not available to CEI. 

http://www.blackcreekwatershed.org/bcnchili.htm
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Table 1 Stream Biological Assessment for the Lower Black Creek Watershed 
Sample Site 

       
Stream Name 

Location 
Code 

Station 
Number 

River Mile Direct Basin Code Latitude Longitude Sample Location Description 

Black Creek BLAK 04 14.7 
below 

Churchville 
04 43.0927 -77.86427 

80 m below Burnt Mill Rd. 
bridge 

         
Field Parameters 

       

Stream Width 
(m) 

Stream 
Depth 

(m) 

Current 
Speed 

(cm/sec) 
Embeddedness 

Temperature     
(⁰C) 

Specific 
Conductance 

(µS/cm) 

Dissolved 
Oxygen 
(mg/L) 

pH 

 20 0.5 100 - 18.7 730 7.8 7.7 

 

         
Sample Information 

   
Biological Assessment 

  

Collection 
Date 

Collect 
Method 

   

Water 
Quality 

Assessment 

Biological 
Assessment 

Profile 
Score 

Count per 
100 

Organisms 
Taxa (Genus Species) 

9/14/2004 
Traveling 

Kick 
   

mod 3.84 1 Argia sp. 

       

2 Cheumatopsyche sp. 

       

8 Chimarra obscura 

       

35 Gammarus sp. 

       

1 Hemerodromia sp. 

       

3 Hydropsyche betteni 

       

2 Psephenus herricki 

       

6 Simulium vittatum 

       

18 Sphaerium sp. 

       

4 Stenacron interpunctatum 

       

20 Stenelmis crenata 

 
 
Section B – Data Gathering 
 
B1  Time Period 
 
Various flow and water quality information for this watershed can be discovered going back 
almost 50 years.  While this may be interesting for historical perspective, CEI believes that only 
data from about the year 1995 to the present are really relevant for establishing TMDLs at this 
time.  Changes in commercial/residential land use, sewage treatment technology, agricultural 
practices, etc. have occurred over the years that have had the potential to significantly impact 
current water quality. 
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Data presented in this report will be from the years 1995-2010, with a preference for current year 
data. 
 
 
B2  Parameters of Interest 
 
Since this project is focused on planning for the development of a phosphorus TMDL, the 
primary parameter of interest for model calibration/verification is the total phosphorus 
concentration in the water column.  (Where available, soluble reactive phosphorus 
concentrations are also presented for reference purposes.)  Other stream parameters that are 
relevant to verifying accuracy of the watershed model, such as flow, are also discussed in this 
report.  Other information of interest to NYSDEC is also included. 
 
Several other source characteristics and watershed physical parameters necessary for building the 
AVGWLF watershed model are also discussed in this data report. 
 
 
B3  Water Quality Data Sources 
 
Because the TMDL development process is essentially a regulatory one, only data of the highest 
quality can be utilized.  The NYSDEC has specified that only data that was collected under, or 
presumed collected under, the auspices of a Quality Assurance Project Plan (QAPP) can be 
utilized.  For this reason, sources of data have been generally limited to primary data collected by 
NYSDEC, USEPA, and other federal agencies. 
 
Margaret Novak of the Statewide Waters Monitoring Section of NYSDEC provided an extensive 
file containing Statewide Water Quality Monitoring Program data from the Genesee River Basin 
to CEI (via Lorraine Gregory of NYSDEC) on January 11, 2010.  CEI subsequently sorted the 
overall Genesee River Basin data by sampling sites and extracted the data that was relevant to 
the Lower Black Creek watershed.  This data is presented in Appendix 3.  It represents samples 
taken during the 1995-1996 seasons about 2.25 miles downstream from the beginning of the 
lower reach of the Black Creek watershed.  CEI believes this primarily represents the water from 
the Upper and Middle reaches of the stream after flowing through the impoundment created by 
the Churchville dam.  It also includes the runoff from the Village of Churchville. 
 
Data from CEI’s 2010 Stream Monitoring Project is also presented in Appendix 3 as it was 
conducted under a NYSDEC-approved QAPP.  Sampling was done during storm events as well 
as “normal” flow (non-event) for comparison.  Sampling locations can be located in Appendix 2.  
The data from the Black Creek Middle sample location essentially represents water flowing into 
the Lower reach of Black Creek (and is roughly comparable to the RIBS data described above).  
Also included are a limited number of samples from key tributaries to the Lower Black Creek 
(i.e., Hotel Creek, NorthEast Tributary, Mill Creek).  Finally, the data from the Black Creek 
Lower sample location represents water flowing out of this reach of the Black Creek and into the 
Genesee River. 
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Ron Entringer of the Water Quality Management Section of NYSDEC provided CEI on July 23, 
2010 a file containing historical data from the US Geological Survey’s (USGS) National Water 
Information System (NWIS).  It includes data on phosphorus concentrations in water quality 
samples taken between 1970 and 2009 near the head of the lower reach of the Black Creek 
watershed at Churchville.  NWIS typically displays aggregated results from a variety of sources, 
and therefore this data may overlap with other data presented in this report.  Much of this data is 
from the Monroe County Department of Health, however the sources of a portion of this data are 
somewhat unclear, but Mr. Entringer has indicated that it should be considered to be highly 
reliable as it is from the NWIS site.  This sample location is the same as Black Creek Middle 
location used by CEI and near the RIBS sampling point used by NYSDEC noted above.  Much 
of this data is outside the data range for this project, however it is presented in Appendix 4 as 
NYSDEC believes it represents the long term water quality trend in the overall Black Creek 
watershed. 
 
According to Mr. Entringer, other recent data collected by academic institutions may be 
considered for corroboration purposes or to target future sampling efforts.  Appendices 5 and 6 
include such data. 
 
Prior to approval of the QAPP for CEI’s 2010 Stream Monitoring Project SUNY Brockport 
collected a limited amount of data in the Lower Black Creek watershed on behalf of CEI which 
is presented in Appendix 5.  These samples were collected using the same procedures as in the 
QAPP and were analyzed by the same ELAP-certified laboratory as described in the QAPP. 
 
Dr. Joseph Makarewicz of SUNY Brockport is a project consultant to CEI for its TMDL 
Planning project.  On May 12, 2011 in a private communication Dr. Makarewicz provided CEI 
with nearly a year’s worth of monitoring data from the Middle Black Creek sampling site 
representing flow into the Lower Black Creek watershed.  This is attached as Appendix 6.  
(Unfortunately no sampling data from the Lower Black Creek sampling site was provided.)  CEI 
believes that these samples were collected using substantially the same procedures as in CEI’s 
QAPP and were analyzed by the same ELAP-certified laboratory as described in the QAPP.  
While the late-Summer monitoring results in this data set are comparable to those seen in 
Appendix 3, this data set provides a better view of the seasonality of the phosphorous 
concentrations in the stream.  Fall, Winter and Spring non-event sampling seems to show 
somewhat lower total phosphorus concentrations.  Both storm event and non-event monitoring in 
the late-Spring and Summer months show higher total phosphorus concentrations.  But overall 
the data is relatively consistent, with few extremes, as might be expected with flow out of the 
Churchville impoundment and downstream of the Byron-Bergen swamp. 
 
CEI is also aware that Dr. Makarewicz is working on a larger Genesee River Watershed 
Remediation Study which includes Black Creek as a notable tributary.  When this study is 
complete and published, additional stream monitoring data may be available.  Dr. Makarewicz 
gave a presentation about this project on October 28, 2010 at a public Symposium for Black and 
Oatka Creeks.  A copy of this presentation can be obtained from the Black Creek Watershed 
Coalition website at: http://www.blackcreekwatershed.org/.  This presentation includes a chart 
showing an average soluble reactive phosphorus (SRP) concentration in Lower Black Creek of 
about 35 µg/L, with the SRP concentration in the Middle Black Creek watershed is about 

http://www.blackcreekwatershed.org/
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30 µg/L.  This presentation also includes a watershed map purporting to show contamination 
“hot spots” for total phosphorus and soluble reactive phosphorus, in addition to other nutrients 
and pathogens.  In the Lower Black Creek watershed these “hot spots” are located in two 
locations on Mill Creek, and along much of the NorthEast Tributary which drains a partially 
urbanized area.  
 
 
B4  Flow Data Sources 
 
The primary source of water flow data in Black Creek is the automated real-time stream gage 
located at Churchville, NY.  This gage is operated by the US Geological Survey (USGS) in 
cooperation with the National Weather Service and the US Army Corps of Engineers – Buffalo 
District.  According to the USGS the gage is located at Lat 43°06'02", Long 77°52'57" 
referenced to North American Datum of 1927, Monroe County, NY, Hydrologic Unit 04130003.  
It is on the right bank of the stream at the east end of Carrol Street in Churchville, approximately 
100 ft downstream from the mainline tracks of Penn Central Transportation Co., and 0.3 mi 
downstream from the Black Creek Dam.  See Appendix 1. 
 
The flow data can be readily accessed at: 
http://waterdata.usgs.gov/ny/nwis/uv?format=gif&period=31&site_no=04231000 
Continuous data exists throughout the 2000-2010 period that is the focus of this report.  
Historical data is available back to October 1945. 
 
This gage is near the head of the Lower reach of Black Creek, so it generally represents flow into 
this watershed from upstream.  The flow at this location is controlled by the dam at Churchville 
and the water is exiting the impoundment created by this dam. 
 
Combined flows of the Upper and Middle reaches of the watershed have also been utilized to 
calibrate the version of AVGWLF to be utilized in this project.  These combined flows should 
directly relate to measurements at the Churchville gage. 
 
 
B5  SPDES Data 
 
A total of five (5) files containing data extracts for SPDES facilities in the Genesee River Basin 
and Western New York Region were provided by Lorraine Holdridge, an Environmental 
Engineer with the Water Quality Section of NYSDEC on February 22, 2010, March 12, 2010 
and April 7, 2010.  These were purported to contain information reported in 2008-2009 
Discharge Monitoring Reports (DMRs) by larger facilities.  CEI spent considerable time cross-
referencing this data and identifying the watersheds to which it related.  A consolidated data set 
was created by CEI relating specifically to the Black Creek watershed.  The data did show 
influent or discharge information for permitted municipal and industrial facilities, but did not 
show reported phosphorus levels.  Information on smaller permitted facilities was not included. 
 
Upon CEI’s request, on June 7, 2010 Dixon Rollins, the Regional Water Engineer for NYSDEC 
Water Division Region 8, provided a spreadsheet and facility locator map showing SPDES 

http://waterdata.usgs.gov/ny/nwis/uv?format=gif&period=31&site_no=04231000
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facilities in the Black Creek Watershed.  Many of these were considered 
private/commercial/institutional (PCI) facilities and a number of them were noted as being no 
longer operational.  CEI subsequently visited NYSDEC Region 8 offices to review the primary 
permit files for a subset of these facilities.  CEI also made direct contacts to several facilities to 
ascertain their current discharge status. 
 
From the information provided by NYSDEC and subsequent inquiries, CEI created a listing of 
the twelve (12) most significant current SPDES dischargers in the Black Creek watershed.  In 
creating this list the following types of facilities were discounted: closed facilities, facilities that 
had connected to municipal sewers, individual residences, commercial facilities with minimal 
flows of exclusively sanitary wastewater, tank farms with only intermittent discharges of tested 
rainwater, and small facilities discharging to groundwater and not the stream. 
 
A summary of Lower Black Creek SPDES permits is shown in Table 2.  None of these is 
considered particularly significant.  The Town and Country Trailer Park and Chili Country Club 
reportedly discharge treated effluent to minor tributaries of Black Creek. The Hidden Meadows 
Manufactured Home Facility reportedly discharges to groundwater in the watershed.  A locator 
map is attached as Figure 1. 
 
The Village of Churchville Sewage Treatment Plant (STP), which used to discharge to the 
stream near the head of the Lower Black Creek, was shut down in 2005 and that wastewater flow 
was diverted to the Monroe County sanitary sewer system.   
 
Note that there are several municipal and commercial SPDES facilities upstream of the Lower 
Black Creek watershed.  These include the Village of Bergen STP, Allens Canning and a small 
STP serving the North Byron community in the Middle Black Creek watershed, and two other 
separate small STPs serving the Village of Byron and South Byron.  Other small permitted 
dischargers upstream include trailer parks, recreational vehicle parks, country clubs, party 
houses, commercial facilities and private residences. 
 
Table 2   Permitted SPDES Dischargers in the Lower Black Creek Watershed 

SPDES 
Permit# Facility Name 

Permit 
Class# 

Design 
Flow 

Receiving 
Water 

Water 
Class 

0074772 
Town and Country              
Trailer Park 02 

0.0000 
mgd* 

Black Creek 
Tributary D 

0161551 

Hidden Meadows 
Manufactured Home 
Community 02 

0.0140 
mgd Groundwater GA 

0158674 Chili Country Club 02 
0.0020 

mgd 
Black Creek 

Tributary D 
* Flow estimated at 0.0206 mgd based on trailer count 
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Figure 1  Location of Lower Black Creek SPDES Permits 

 
 
Since none of the SPDES facilities in the Lower Black Creek watershed is required to submit 
DMRs, for modeling purposes flows from these SPDES facilities were approximated from 
residential trailer counts or presumed to be the reported design flow of the wastewater treatment 
system, a worst case scenario.   
 
Since there was no DMR information containing phosphorous concentration data, CEI actively 
sought out benchmark information on phosphorus in sanitary wastewater.  After considering 
typical nutrient levels from USEPA publications, and average actual nutrient concentrations from 
other small New York sources, CEI was directed on November 22, 2010 by Ron Entringer of the 
NYSDEC Water Division to use 2.3 ppm phosphorus for modeling purposes.  All of the 
identified permitted SPDES dischargers in the Lower Black Creek watershed were presumed to 
be primarily discharging sanitary wastewater. 
 
 
B6  CAFO Data 
 
Several files clipped to the watersheds of concern for the Lake Ontario Basin TMDL Planning 
(Phase I) Project were provided by Lorraine Holdridge, an Environmental Engineer with the 
Water Quality Section of NYSDEC on February 8, 2010.  These were purported to contain 
current Concentrated Animal Feeding Operations (CAFO) location information. 
 
Subsequently, a spreadsheet containing information on CAFOs was provided by Jacqueline 
Lendrum, a Research Scientist with the Bureau of Water Permits of NYSDEC on June 15, 2010.  
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This file contained CAFO address data and 2009 animal counts for all of New York State.  GIS 
location data was promised by Ms. Lendrum at a later date. 
 
In order to move forward, the CAFO file was initially sorted by county and truncated down to 
the four counties that are covered by the Lake Ontario Basin TMDL Planning (Phase I) Project 
(i.e., Monroe, Genesee, Orleans, and Wyoming).  Facility locations for this smaller subset were 
geo-coded by CEI staff using geocoding software readily available online.  The geo-coded 
locations were plotted and compared to the Black Creek watershed boundaries.  Some 
ambiguous locations were verified via orthoimagery and watershed tours.  Several additional 
locations with large concentrations of animals that were not part of the NYSDEC CAFO files 
were identified by discussions with county Soil and Water Conservation District (SWCD) staff 
as well as individual farmers. 
 
On October 1, 2010 Ms. Lendrum provided another file containing current CAFO information 
and the GIS locations of the registered facilities.  She also clarified that CAFO registrations can 
include animals housed at more than one location, providing that they are owned by a single 
farmer.  Subsequent to further discussion Ms. Lendrum provided on October 26, 2010 a file 
containing 2009 animal information and the status of Certified Nutrient Management Plans 
(CNMPs) for New York CAFOs. 
 
The previously identified “extra” locations with large animal concentrations were compared to 
CAFO registrations and animal counts, and found to be “secondary” CAFOs with the same 
owner.  In the interest of showing the impact of animal concentrations as close as possible to 
where they geographically exist for modeling purposes, records for these “secondary” CAFOs 
were created.  Animal counts were determined from local SWCD staff and/or the individual 
farmer. 
 
All of the CAFO information provided by NYSDEC for currently active facilities was 
consolidated and plotted.  There are no facilities regulated as large CAFOs in the Lower Black 
Creek watershed.  The facilities regulated as medium sized CAFOs are shown in Figure 2. 
 
A number of the CAFOs were noted to be within 0.5 mile of Black Creek watershed boundaries.  
Some were seen to be just inside the watershed while others were just outside the watershed 
boundaries.  Because of potential inaccuracy in the exact location of the animals, and the fact 
that manure is commonly spread over many hundreds (or thousands) of acres, CEI decided to 
split the animal counts evenly between the “straddling” watersheds.  In some cases this had the 
impact of reducing the CAFO impact in Lower Black Creek Watershed, while in others the 
impact was increased.  Figure 2 below shows the location of the CAFOs in relation to the Lower 
Black Creek watershed.  Note that red colored dots denote CAFOs that are considered 
“straddling” two watersheds.  Animal counts for these facilities used in the model are 50% of 
those in the NYSDEC CAFO database. 
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Figure 2  Location of CAFOs in the Lower Black Creek Watershed 

 
 
 
Basic information describing the regulatory status of the CAFOs is shown in Table 3 below.  
This includes the most recent (2009) animal counts made available to CEI. 
 
 
Table 3  NYSDEC Animal Counts for CAFOs in the Lower Black Creek Watershed (2009) 

DEC 
AUTHORIZATION 

NUMBER 
FACILITY 

NAME 

MATURE 
DAIRY 

CATTLE 
DAIRY 

HEIFERS HORSES FARM TYPE 

8-18-99-019 

UDDERLY 
BETTER 
ACRES 510s 420s 0 MATURE DAIRY CATTLE 

8-26-00-107 D & D DAIRY 388s 99s 0 MATURE DAIRY CATTLE 

8-26-02-132 
LEIBECK 
FARMS LLC 220s 70s 0 MATURE DAIRY CATTLE 

8-26-06-153 
KOHLMAN 
FARMS INC 0 550 0 DAIRY HEIFERS 

S Denotes “straddling” CAFO where 50% of this animal number was input into the watershed model. 
 
The CNMP statuses for CAFOs in the Lower Black Creek watershed are shown in Table 4.  
CNMP data from the NYSDEC-provided files was used to identify which CAFOs were utilizing 
Best Management Practices (BMPs) for managing nutrients from animal wastes.  NYSDEC 
believes that all of these CAFOs currently are implementing nutrient management and all but 
some non-critical structural practices.  For purposes of this project’s modeling, those facilities 
noted by NYSDEC as having “All CNMP Practices Complete” were considered as currently 
following CAFO BMPs.  In addition, since some of the CAFO data is somewhat dated, those 
facilities not showing “All CNMP Practices Complete” but which had passed their “Date of Full 
Implementation” were also considered to be substantially currently following CAFO BMPs. 
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Table 4  NYSDEC Indication of CAFO Nutrient Management Plan Status 

DEC 
AUTHORIZATION 

NUMBER 
FACILITY 

NAME 

NUTRIENT 
MANAGEMENT 
PLAN ACRES 

LAND 
APPLICATION 

ACRES 

O/O 
CERTIFICATION 

DATE 

ALL CNMP 
PRACTICES 
COMPLETE 

DATE OF FULL 
IMPLEMENTATION 

8-18-99-019 

UDDERLY 
BETTER 
ACRES 1,081 491 1/8/2010 N 9/30/2010 

8-26-00-107 
D & D 
DAIRY 896 560 1/8/2010 N 9/30/2011 

8-26-02-132 
LEIBECK 
FARMS LLC 698 350 1/19/2010 Y   

8-26-06-153 
KOHLMAN 
FARMS INC 0 0 1/19/2010 N 5/31/2010 

 
 
B7  Meteorological Data Sources 
 
Regional meteorological data specifically for New York State was provided by Barry Evans in 
conjunction with the AVGWLF model developed by the Penn State Institute for Energy and the 
Environment (PSIEE).  This data includes National Weather Service climate information from 
1990-2004 which PSIEE indicates was originally obtained from EarthInfo, a commercial 
database. 
 
This project’s Modeling QAPP contains an extensive discussion of how weather data is extracted 
and used by the AVGWLF model.  In general, CEI has chosen weather years to be generally 
consistent with the other data that is available and used in the model and its calibration. 
 
 
B8  Land Use/Cover Data 
 
The Lower Black Creek watershed land use/cover layer to be utilized in this project was derived 
from the 2006 National Land Cover Dataset (NLCD) created and managed by the USGS Land 
Cover Institute (LCI). 
 
The AVGWLF watershed model being used by CEI requires a fixed set of land cover/use 
categories.  Because 2006 NLCD data is reported in a slightly different set of land cover 
categories, CEI chose to combine several similar 2006 NLCD categories so the data could be 
utilized effectively in the model.  Most notably the Developed Open Space and Low-Intensity 
Development data from 2006 NLCD were combined into a Low-Density Development category, 
and the Medium-Intensity Development and High-Intensity Development were combined into 
High-Density Development in a similar fashion.  
 
Because the 2006 NLCD data was only released in February 2011, early in the project CEI 
worked with the 2001 NLCD data which was incorporated in the AVGWLF model.  Because of 
concerns that the information from 2001 NLCD was becoming somewhat dated, CEI verified its 
accuracy by sampling against 2009 Digital Orthographic Imagery to assess how accurately it 
reflected recent development and current conditions.  Although the overall 2001 NLCD data was 
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determined to be <2% different than 2009 conditions, several deviations in classification were 
noted, particularly around golf courses and wetlands.  In a quick sampling of the 2006 NLCD 
data these deviations have been rectified in the dataset so CEI has high confidence that it is 
accurate.  Golf courses are now identified in the Low Density Development category.  Several 
areas of wetlands are now shown in the Woody Wetlands category instead of the earlier listing as 
Mixed Forest. 
 
The land use/cover map and summary information are shown below in Figure 3. 
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Figure 3  Lower Black Creek Land Use/Cover 
 

 
Land Use Acres and Percent in the Lower 

Black Creek Watershed 

 
Percent Land Use in the Lower 

Black Creek Watershed 

Land Use Category Acres 
% of Drainage 

Basin 
Open Water 84.0 0.2% 

Low Density Dev 5893.6 12.8% 
High Density Dev 408.3 0.9% 

Hay & Pasture 14289.7 31.2% 
Row Crop 12114.4 26.4% 

Coniferous Forests 58.9 0.1% 
Mixed Forest 934.6 2.0% 

Deciduous Forest 5333.8 11.6% 
Woody Wetlands 6214.5 13.5% 

Emergent Wetlands 366.3 0.8% 
Quarry 174.9 0.4% 
Totals 45873.0 100.0% 
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B9  Tile Drain Density 
 
The presence of artificial tile drainage in agricultural lands has the potential to significantly 
impact the flow of ground and surface water within a watershed.  The AVGWLF model utilizes a 
factor for the prevalence (or “density”) of tile drainage as part of its modeling predictions. 
 
CEI obtained data for the average utilization of cropland tile drainage in each of its project 
counties from a 1985 survey conducted by Larry Geohring, Senior Extension Associate - Soil 
and Water Resources Engineering and Management at Cornell University.  For the overall Black 
Creek watershed this is 15.6% for Genesee County, 26.1% for Orleans County, 6.6% for 
Wyoming County and 6.4% for Monroe County.   
 
Since the Lower Black Creek watershed is almost entirely in Monroe County (with only a tiny 
portion in Genesee County) 6.4% was utilized for the prevalence of tile drainage in this 
watershed.  This was rounded to 6% (0.06) in the AVGWLF model due to limitations on 
significant figures. 
 
 
B10  Tile Drain Phosphorus Concentration 
 
In addition to accounting for the prevalence of agricultural tile drain usage in the watershed, the 
AVGWLF model utilizes input data for the concentration of phosphorus in the water being 
drained from the fields. 
 
CEI contacted Larry Geohring, Senior Extension Associate - Soil and Water Resources 
Engineering and Management at Cornell University who provided several reports summarizing 
New York studies of nutrients in tile drainage.  From this limited data there was no conclusive 
information to change the default concentration of 0.1 mg/L that is utilized in the AVGWLF 
model. 
 
 
B11  Agricultural Best Management Practices (BMPs) 
 
Establishing a baseline understanding of the current implementation level of agricultural Best 
Management Practices (BMPs) in a watershed is important to understand the output of a 
watershed model, and is essential to consider future improvements.  Unfortunately, 
comprehensive hard data on BMP implementation is not readily available at this time.  Some of 
this information is captured for farms enrolled in the NYS Soil & Water Conservation 
Committee’s Agricultural Environmental Management (AEM) program, but since this is a 
voluntary program it represents only a portion of the agricultural lands, and its participants are 
generally skewed towards forward-thinking owners. 
 
CEI chose to survey key staff in county Soil & Water Conservation District (SWCD) offices to 
obtain their best assessment of the level of implementation of agricultural BMPs within their 
jurisdiction.  This included a combination of both AEM-participating facilities and those that do 
not currently participate in the program.  Where watersheds cross county boundaries the 
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individual county responses were blended proportionately to the land area of the watershed in 
each county. 
 
For the Lower Black Creek watershed the agricultural BMPs were based solely on data obtained 
from the Monroe County SWCD as virtually all of the watershed lies in this county.  The results 
are summarized below in Table 5.  This data was modified to make it compatible with AVGWLF 
model input fields.   
 
Table 5 – Estimated BMP Implementation in Lower Black Creek Watershed 
 
AVGWLF 

BMP# 
BMP Description 

Percent 

Implementation 

1 Cropland Management (Residue management, buffers, 
rotations or cover crops) 

75% 

2 Conservation Tillage 70% 
3 Stripcropping 45% 
4 Ag to Forest Land Conversion 10% 
5 Ag to Wetland Conversion 10% 
6 Nutrient Management 65% 
7 Grazing Land Management 35% 
8 Terraces/Diversions 55% 
- Streambank Protection 40% 
- Barnyard Management 50% 

 
 
B12  Septic Systems 
The number and relative effectiveness of residential wastewater treatment (septic) systems 
within a watershed can have a significant impact on groundwater and or/surface water quality.  
Effective septic systems sited too near waterbodies can leach nutrients and pathogens directly 
into the waterbody before they can be sequestered or treated in the soil.  And it has been shown 
that the effluent from a malfunctioning system can be informally conducted (“short circuited’) 
much closer to or directly into a water body.  The AVGWLF model utilizes information on the 
estimated septic system population and various failure modes in its calculations. 
 
CEI estimated the number of people served by septic systems in the Lower Black Creek 
watershed by taking the most recent census tract data with information on household wastewater 
systems (1990 census) and proportionally clipping it down to the watershed boundaries.  The 
average household size of 2.61 persons (2000 census) can then be used to calculate that there are 
about 2,315 septic systems of some age, description and maintenance level in the Lower Black 
Creek watershed. 
 
CEI surveyed the entire Black Creek watershed utilizing land use maps and orthographic 
photography, it was estimated that of the total 5,700 septic systems, about 125 (2.2%) were 
within 50 feet of a stream and another 171 (3%) were between 50 and 250 feet of a stream. These 
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types of septic systems most likely represent the greatest risk for surface water contamination 
from the population of septic systems in the watershed. 
 
Following methodology of earlier New York TMDL studies approved by NYSDEC, CEI 
estimates that 100% of the septic systems within 50 feet of streams and 85% of the septic 
systems between 50 and 250 feet of streams should be categorized as substandard in some way.  
In addition, an estimated 15% of the septic systems greater than 250 feet from a stream are 
assumed to also be malfunctioning. Therefore CEI projects that a total of approximately 440 
(19%) of the 2,315 Lower Black Creek watershed septic systems are substandard.  This overall 
percentage is similar to that reported from surveys in other states. 
 
Understanding the likely failure modes is also important.  The AVGWLF model provides for the 
following categories of substandard septic systems: direct discharge (i.e., piped directly to 
surface waters), short-circuiting (i.e., close proximity to surface/ground waters not allowing full 
treatment), and ponding (i.e. discharge to ground surface).  Based on previous TMDL studies in 
NY, and utilizing its best judgment and understanding of the watershed, CEI estimates that: 
 

• Of the 51 systems within 50 feet of a stream, about 5% (3) were direct discharges and 
95% (48) were defined as short-circuiting. 

• Of the 69 systems between 50 and 250 feet of a stream, approximately 3% (2) were direct 
discharges, 77% (53) were defined as short-circuiting, 5% (3) ponding, and the remaining 
15% (10) were functioning normally. 

• Of the 2,195 systems greater than 250 feet of a stream, 15% (329) were estimated to be 
substandard, of which 1% (3) were estimated to have direct discharge, 19% (63) were 
ponded, and 80% (263) were short-circuited. 

 
Overall, in the Lower Black Creek watershed, approximately 440 (19%) of the estimated 2,315 
septic systems were categorized as substandard, with 8 direct discharges, 66 ponded, and 365 
short-circuits.  Since the AVGWLF model deals with human populations, these system numbers 
can be converted to population numbers using the standard household size of 2.61 (2000 census).   
 
Table 6 below summarizes this information. 
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Table 6  Lower Black Creek Septic Systems and Populations 
  Distance from Stream   

   

  
Systems 

<50 ft 

Systems 
50-250 

ft 
Systems 
>250 ft 

Total 
Systems   

Total 
People 

% of 
Total 

Septic Systems 51 69 2195 2315   6042 100 

% Substandard 100% 85% 15%         
# Substandard 51 59 329 439   1146 19.0 

# Functioning 0 10 1866 1876   4896 81.0 

                

% Direct Discharge 5% 3% 1%         

# Direct Discharge 3 2 3 8   21 0.3 

% Short-Circuiting 95% 77% 80%         

# Short-Circuiting 48 53 263 365   953 15.8 

% Ponding 0% 5% 19%         

# Ponding 0 3 63 66   172 2.9 
 
 
B13  Watershed Percent Draining Through Lakes and/or Wetlands 
 
The AVGWLF model accounts for the pollutant-attenuating effect of lakes, ponds and wetlands 
within the watershed being simulated.  A function within the model reduces nutrient and 
sediment loads generated within the watershed using editable reduction coefficients and a user-
specified estimate of the land area “drained” by such features. 
 
The reduction coefficients are typically based on the Ecoregion that the watershed resides in.  
The Lower Black Creek watershed resides in Ecoregion 83, and reduction coefficients 
recommended by PSIEE for this location are used in CEI’s model (Total P 0.20; Total N 0.09; 
Total Sed 0.86). 
 
The land area estimate is entered into the model as the “Percentage of watershed area that drains 
into a lake or wetlands (0 – 1.0)”.  Previous work by others to consider the use of the AVGWLF 
model for use in New England and New York defines this as the “percent of land area within the 
watershed for which surface runoff is captured by a lake and/or wetland before reaching the 
outlet”.  CEI has considered this factor carefully and believes that it needs to be more than just 
the percentage of the watershed covered by wetlands, a number that can be readily determined 
from land use maps.  CEI believes that it must take into consideration not only the size of the 
lake/wetlands, but also their elevation compared to the stream, and their placement within the 
watershed.  For example: isolated lakes/wetlands high in the watershed will presumably have a 
smaller effect on overall water quality than lakes/wetlands nearer to the base of the watershed 
that the main portion of the stream flows through. 
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To estimate this factor CEI turned to one of its project consultants, Theodore Lewis – Research 
Scientist and Associate Faculty at SUNY Brockport’s Department of Environmental Science and 
Biology.  Mr. Lewis calculated the “Percentage of watershed area that drains into a lake or 
wetlands” utilizing the Soil Water Assessment Tool (SWAT), a spatially distributed model that 
when combined with GIS is well suited for analyzing subbasins of a watershed.  The subbasin 
analysis was done by estimating the amount of surface runoff that is attenuated by a lake or 
wetland expressed on a percentage of the total watershed area.  For the Lower Black Creek 
watershed the result was 60.9%, or 0.61. 
 
 
Section C – Data Analysis 
 
C1  Water Quality – Total Phosphorus 
 
C1a  Data Sufficiency 
As noted above in Section B3, two sound data sets are available showing water column 
concentrations of total phosphorus in the Lower Black Creek watershed in the past 15 years: the 
1995-1996 RIBS data and CEI’s 2010 Stream Monitoring Project data.  Unfortunately the RIBS 
sample point is near the head of this reach, so only the limited CEI monitoring captures the effect 
of the whole watershed. 
 
However, relating water quality information to conditions in the watershed is often like shooting 
at a moving target.  In recent years several significant actions have occurred in the overall Black 
Creek watershed that presumably will have a positive impact on water quality.  Several of these 
include:  the 2005 shutdown of the Village of Churchville STP, the 2009 piping of effluent from 
the Byron-Bergen school to the Village of Bergen STP, etc.  At the same time water quality 
measurements have been taken only periodically, with resource constraints prohibiting regular 
and repetitive measurements. 
 
Despite this uncertainty, CEI believes that the minimum amount of recent phosphorus 
concentration data exists on which to base informed decisions on water quality restoration 
strategies or to establish a TMDL. 
 
While the primary stream monitoring data used in this project has been limited to that with an 
agency-approved QAPP, several additional water quality data sets are presented as well.  These 
include Black Creek samples collected in recent years under the same protocols and analyzed at 
the same ELAP-certified laboratory as the primary CEI data.  This academic data is presumed to 
be of high quality and should not be discounted simply because the extra time was not taken to 
prepare a QAPP for it.  This data should be factored into the TMDL-setting process, as it would 
provide a broader information base. 
 
 
C1b  Data Needs 
CEI’s limited sampling has suggested relatively few concerns with water quality due to 
phosphorus in the Lower watershed.  This is generally confirmed by the 1996 RIBS data which 
was taken before several notable discharges were removed from the stream.  The 1995 RIBS data 
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shows a high degree of variability, however this data would appear to be somewhat suspect for 
several parameters.  The generalized results from the ongoing Makarewicz study suggest that 
additional attention could be focused on sampling several tributaries to identify localized issues 
impacting the watershed. 
 
Recent biological samples in the Lower Black Creek watershed have apparently been limited to a 
single sample taken in late Summer 2004.  This is a very limited data set on which to base 
scientific and/or regulatory conclusions.  As resources permit, repeat biological sampling at 
several locations in this portion of the watershed could go far to provide more confidence to the 
biological data. 
 
Because of resource limitations and timing issues with obtaining QAPP approval, CEI’s 2010 
Stream Monitoring Project was constrained to a limited number of samples in the late Summer of 
2010.  This does little to help understand the seasonality of water conditions in this watershed.  
Should resources permit, a broader monitoring program across the period of April to October 
could help shed greater light on any seasonal fluctuations in phosphorus concentrations. 
 
 
C2  SPDES Data 
As noted above in Section B5 no direct phosphorus concentrations are available for the effluent 
from the watershed’s permitted wastewater treatment facilities.  Although a standard 
concentration has been assumed for this project, data from a limited number of actual samples of 
the effluent from the Town and Country Trailer Park and Chili Country Club could go far to 
either confirm the assumed value or provide a more accurate concentration for modeling 
purposes.  Similarly, a clearer understanding of the actual average flows from these facilities 
could be useful for future modeling purposes. 
 
A better understanding of effluent characteristics from the municipal and commercial SPDES 
facilities noted in Section B5 that are upstream of the Lower Black Creek watershed could also 
be useful due to its cumulative impacts.  Most notably CEI has been made aware of apparent 
recent upsets in the Village of Bergen STP that could have a deleterious impact if they are 
allowed to continue.  
 
 
 
Appendices Follow
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Appendix 1 – Watershed Map 
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Appendix 2 – Water Quality Station Locations 
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Appendix 3 – Water Quality Data 
 
NYSDEC RIBS Monitoring 1995-1996 
 

Site Name 
 Date 

Collected 

Event/   
Non-
Event 

TP     
(µg P/L) 

Nitrate/ 
Nitrite  

(mg N/L) 
TSS 

(mg/L) 
TKN     

(µg N/L) 
Temperature 

(⁰C) 

Specific 
Conductance 

(µS/cm) pH 

Dissolved 
Oxygen 
(mg/L) 

 BC @ BURNT MILL ROAD BR. 4/10/1995 NR 21 1.94 2 250 4.8 1039 8.4 16.4 
 BC @ BURNT MILL ROAD BR. 5/4/1995 NR 30 1 4 330 16.3 1027 8.4 20.6 
 BC @ BURNT MILL ROAD BR. 5/23/1995 NR 75 0.45 1 W 280 20.3 1124 8.5 18.6 
 BC @ BURNT MILL ROAD BR. 6/21/1995 NR 330 0.06 5 620 28.4 1072 8.8 18.7 Q 
 BC @ BURNT MILL ROAD BR. 7/24/1995 NR 120 0.08 3 320 23.6 1374 7.3 8.2 
 BC @ BURNT MILL ROAD BR. 9/12/1995 NR 95 0.47 2 480 19 1320 9.1 19 
 BC @ BURNT MILL ROAD BR. 10/4/1995 NR 520 1.6 6 830 15.5 1532 7.3 2.4 
 BC @ BURNT MILL ROAD BR. 11/7/1995 NR 70 1.35 4 290 5 1430 8.2 12 

 
Averages 

 
158 0.87 4 425 

    
           

Site Name 
 Date 

Collected 

Event/   
Non-
Event 

TP     
(µg P/L) 

Nitrate/ 
Nitrite  

(mg N/L) 
TSS 

(mg/L) 
TKN     

(µg N/L) 
Temperature 

(⁰C) 

Specific 
Conductance 

(µS/cm) pH 

Dissolved 
Oxygen 
(mg/L) 

 BC @ BURNT MILL ROAD BR. 4/9/1996 NR 18 2 2 380 5.2 896 8.5 15.7 
 BC @ BURNT MILL ROAD BR. 4/29/1996 NR 28 2.52 3 300 10 841 8.4 11.5 
 BC @ BURNT MILL ROAD BR. 5/22/1996 NR 70 0.75 11 620 20 694 7.8 7.3 
 BC @ BURNT MILL ROAD BR. 6/17/1996 NR 95 1.11 7 490 23.3 1028 8.1 11.7 
 BC @ BURNT MILL ROAD BR. 7/24/1996 NR 60 1.14 4 440 23.2 1112 8.2 12.1 
 BC @ BURNT MILL ROAD BR. 9/9/1996 NR 56 0.98 5 390 22.9 1300 8.1 10.1 
 BC @ BURNT MILL ROAD BR. 9/30/1996 NR 71 1.04 9 410 14.1 1090 8.1 9.1 
 BC @ BURNT MILL ROAD BR. 11/6/1996 NR 42 1.76 2 290 5.8 972 8.6 12.6 

 
Averages 

 
55 1.4 5 415 

    
           NR = Not Reported 

          W = Non-Detect 
          Q = Suspicious/Unreliable 
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CEI Stream Monitoring 2010 – Phosphorus Data 
 

Site/tributary Name 
Date  

Collected 
Event/   

Non-Event 
TP 

(µg P/L) 
SRP 

(µg P/L) 
Temperature 

(°C) 

Specific 
Conductance 

(µS/cm) pH 

Dissolved 
Oxygen  
(mg/L) 

Stream  
Depth  
(mm) 

BC Lower 8/17/2010 Non-Event 58.0 34.8 19.59 1196 8.80 7.01 951 
BC Lower 8/31/2010 Non-Event 53.9 33.1 22.53 1396 7.59 6.12 661 
BC Lower 9/14/2010 Non-Event 60.6 25.2 18.28 1273 7.24 6.14 820 

BC Lower 9/28/2010 Non-Event 37.9 17.4 15.91 1597 7.56 6.72 661 

  Averages   52.6 27.6 19.08 1366 7.80 6.50   
                    
BC Lower 9/13/2010 Event 59.0 23.3 20.57 1383 6.78 6.35 658 

BC Lower 9/30/2010 Event 48.1 22.5 16.21 1483 7.65 6.89 985 

  Averages   53.6 22.9 18.39 1433 7.22 6.62   

          NT = Not Taken 
         ND = Non Detectable 

        Final 10/28/2010 
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CEI Stream Monitoring 2010 – Phosphorus Data 
 
 

Site/tributary Name 
Date  

Collected 
Event/   

Non-Event 
TP 

(µg P/L) 
SRP 

(µg P/L) 
Temperature 

(°C) 

Specific 
Conductance 

(µS/cm) pH 

Dissolved 
Oxygen  
(mg/L) 

Stream  
Depth  
(mm) 

BC Middle 8/17/2010 Non-Event 65.5 4.9 23.63 1133 8.95 10.81 536 
BC Middle 8/31/2010 Non-Event 63.2 5.7 25.39 1085 8.03 8.05 466 
BC Middle 9/14/2010 Non-Event 63.2 3.4 18.61 1247 7.93 8.03 472 

BC Middle 9/28/2010 Non-Event 41.5 15.5 19.58 1244 8.04 7.67 465 

  Averages   58.3 7.4 21.80 1177 8.24 8.64   
                    
BC Middle 9/13/2010 Event 120.3 16.4 20.52 966 7.60 6.95 491 

BC Middle 9/30/2010 Event 69.8 14.9 17.05 1148 8.31 7.24 543 

  Averages   95.0 15.6 18.79 1057 7.96 7.10   

          NT = Not Taken 
         ND = Non Detectable 

        Final 10/28/2010 
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CEI Stream Monitoring 2010 – Phosphorus Data 
 

Site/tributary Name 
Date  

Collected 
Event/   

Non-Event 
TP 

(µg P/L) 
SRP 

(µg P/L) 
Temperature 

(°C) 

Specific 
Conductance 

(µS/cm) pH 

Dissolved 
Oxygen  
(mg/L) 

Stream  
Depth  
(mm) 

North East Tributary 8/17/2010 Non-Event 64.7 42.2 20.01 786 8.75 7.72 188 
Mill Creek 8/17/2010 Non-Event 51.2 27.5 21.18 1291 8.72 6.34 1341 
Hotel Creek 8/17/2010 Non-Event 25.7 9.2 17.28 1577 8.60 8.01 236 

          
          NT = Not Taken 

         ND = Non Detectable 
        Final 10/28/2010 
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Appendix 4 – Water Quality Trend Analysis  
 
USGS Data at Churchville NY – Plot of Phosphorous/Orthophosphate Concentration vs. Time (1970-2009) 

0.001

0.01

0.1

1
Jun-68 Jun-72 Jun-76 Jun-80 Jun-84 Jun-88 Jun-92 Jun-96 Jun-00 Jun-04 Jun-08

#  P00665                      - Phosphorus, water, 
unfiltered, milligrams per liter as phosphorus

#  P00671                      - Orthophosphate, water, 
filtered, milligrams per liter as phosphorus
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Appendix 5 – Additional Water Quality Data  
 
Additional CEI Stream Monitoring 2010 –Phosphorous Data 
 

Site/tributary Name 
Date 

Collected 
Event/    

Non-Event 
TP 

(µg P/L) 
SRP 

(µg P/L) 
Temperature 

(°C) 

Specific 
Conductance 

(µS/cm) pH 

Dissolved 
Oxygen 
(mg/L) 

Stream 
Depth 
(mm) 

BC Lower 6/7/2010 Event 139.5 61.9 17.75 671 7.58 6.95 2310 
BC Lower 6/15/2010 Non-Event 93.3 45.1 19.71 1123 7.87 7.28 1158 
                    
BC Middle 6/7/2010 Event 171.5 89.7 17.88 557 7.42 7.11 1238 
BC Middle 6/15/2010 Non-Event 69.0 44.9 22.57 971 7.94 7.90 582 

          North East Tributary 6/15/2010 Non-Event 80.1 44.0 18.96 698 8.02 8.59 NT 
                    
Mill Creek 6/15/2010 Non-Event 79.6 36.1 20.23 1791 7.97 8.35 NT 
                    
Hotel Creek 6/15/2010 Non-Event 34.4 19.7 18.14 1587 7.83 9.21 NT 

          NT = Not Taken 
         Final 10/28/2010 
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Appendix 6 – Additional Water Quality Data  
 
Makarewicz Stream Monitoring 2010-2011 – Phosphorous Data 

Site Name Date Collected Event/Non-Event TP (µg P/L)  

BC Middle 6/22/2010 Non-Event 78.0  

BC Middle 7/6/2010 Non-Event 74.2  

BC Middle 7/20/2010 Non-Event 84.2  

BC Middle 8/3/2010 Non-Event 50.8  

BC Middle 8/10/2010 Non-Event 51.5  

BC Middle 9/7/2010 Non-Event 50.0  

BC Middle 9/21/2010 Non-Event 56.4  

BC Middle 10/12/2010 Non-Event 80.2  

BC Middle 10/19/2010 Non-Event 67.4  

BC Middle 10/26/2010 Non-Event 64.3  

BC Middle 11/2/2010 Non-Event 55.7  

BC Middle 11/9/2010 Non-Event 40.2  

BC Middle 12/7/2010 Non-Event 59.5  

BC Middle 12/13/2010 Non-Event 43.8  

BC Middle 12/20/2010 Non-Event 30.9  

BC Middle 1/4/2011 Non-Event 93.6  

BC Middle 1/11/2011 Non-Event 32.7  

BC Middle 1/18/2011 Non-Event 31.7  

BC Middle 1/25/2011 Non-Event 40.5  

BC Middle 2/1/2011 Non-Event 35.4  

BC Middle 2/8/2011 Non-Event 33.8  

BC Middle 3/22/2011 Non-Event 46.4  

BC Middle 3/29/2011 Non-Event 25.8  

BC Middle 4/12/2011 Non-Event 40.6  

BC Middle 4/19/2011 Non-Event 32.4  

BC Middle 5/3/2011 Non-Event 52.9 Average 52.0 
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Makarewicz Stream Monitoring 2010-2011 – Phosphorous Data 

Site Name Date Collected Event/Non-Event TP (µg P/L)  

BC Middle 6/1/2010 Event 88.1  

BC Middle 6/8/2010 Event 95.6  

BC Middle 6/29/2010 Event 96.7  

BC Middle 7/12/2010 Event 94.5  

BC Middle 7/27/2010 Event 126  

BC Middle 8/23/2010 Event 77.6  

BC Middle 10/1/2010 Event 58.4  

BC Middle 10/5/2010 Event 76.2  

BC Middle 11/17/2010 Event 55.1  

BC Middle 12/1/2010 Event 106  

BC Middle 2/18/2011 Snowmelt Event 76.5  

BC Middle 3/1/2011 Snowmelt Event 48.9  

BC Middle 3/8/2011 Event 88.2  

BC Middle 3/15/2011 Event 58.8  

BC Middle 4/5/2011 Event 47.8  

BC Middle 4/26/2011 Event 94.9 Average 80.6 

 


