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2007 Special Seasonal Monitoring Program
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Bear Creek Watershed Association in Cooperation with Water Quality Control Division, Evergreen Trout Unlimited, Colorado Division of Wildlife
Bear Creek Segment 1a (Singing River Ranch to Harriman Ditch); Bear Creek Watershed (Segment 1b and Turkey Creek Drainage); Bear Creek Reservoir (Segment 1c)
Parameters:
Temperature, pH, Dissolved Oxygen, Specific Conductivity, Total Ammonia, Total Organic Carbon, Nitrate-Nitrogen, and Total Phosphorus
Sample Period: May 1-October 30, 2007
Temperature Datalogger Monitoring Locations (25)

(Continuous measurements every half-hour, May 1-October 30, 2007)

Site-1. Below West Bryant Singing River Ranch on Upper Bear Creek

Site-2. Above Evergreen Lake, at Clear Creek County line

Site-3. Above Evergreen Lake (at Keys-on-the-Green)

Site-4. Evergreen Lake, at dam—Surface

Site-5. Evergreen Lake, Profile station (at 1-meter intervals)

Site-6. Above EMD WWTP effluent, CDOW Downtown Site
Site-7. Above EMD WWTP effluent

Site-8. EMD WWTP effluent

Site-9. Below EMD WWTP effluent

Site-10. Bear Creek Cabins, CDOW Site (ETU-supplied datalogger)
Site-11. WJCMD WWTP effluent

Site-12. O’Fallon Park (west end, CDOW Site)

Site-13. O’Fallon Park (east end-above Kittredge WWTP effluent)

Site-14. KSWD WWTP effluent

Site-15. Lair o’ the Bear Park (west end-above GWSD WWTP effluent)

Site-16. GWSD WWTP effluent
Site-17. Lair o’ the Bear, CDOW Site 

Site-18. Below Idledale (at Idledale at Shady Lane, CDOW Site)  

Site-19. Morrison Park (west end of town, CDOW Site) 
Site-20. Bear Creek Segment 1b at Gaging Station in Bear Creek Park

Site-21. Bear Creek Reservoir (single vertical profile in Central Pool sampled at 1 meter increments)
Site-22. Turkey Creek within Bear Creek Park (Lakewood)

Site-23. Confluence North and South Turkey Creeks
Site-24. South Turkey Creek Adjacent Aspen Park Metropolitan District

Site-25. North Turkey Creek Adjacent Conifer Metropolitan District

Bi-Weekly pH, DO, Temperature, Conductivity, Nitrate-nitrogen, Total Phosphorus, TOC, Total Ammonia {Manual Monitoring Locations (20)}
Site-1. Below West Bryant Singing River Ranch on Upper Bear Creek

Site-2. Above Evergreen Lake, at Clear Creek County line
Site-3. Above Evergreen Lake (at Keys-on-the Green)

Site-4. Evergreen Lake, near dam—Surface

Site-5. Evergreen Lake, Profile station
Site-6. Above EMD WWTP effluent, CDOW Downtown Site

Site-7. Above EMD WWTP effluent

Site-8. Below EMD WWTP effluent

Site-9. Bear Creek Cabins, CDOW Site

Site-10. O’Fallon Park (west end, CDOW Site)

Site-11. O’Fallon Park (east end-above Kittredge WWTP effluent)

Site-12. Lair o’ the Bear Park (west end-above GWSD WWTP effluent)

Site-13. Lair o’ the Bear, CDOW Site 

Site-14. Below Idledale (at Idledale at Shady Lane, CDOW Site)  

Site-15. Morrison Park (west end of town, CDOW Site) 
Site-16. Bear Creek Segment 1b at Gaging Station in Bear Creek Park

Site-17. Turkey Creek within Bear Creek Park (Lakewood)

Site-18. Confluence North and South Turkey Creeks
Site-19. South Turkey Creek Aspen Park Metropolitan District

Site-20. North Turkey Creek Conifer Metropolitan District 

Plan Details

· Evergreen Metropolitan District (EMD) responsible for sampling and data collection.  EMD, West Jefferson County Metropolitan District (WJCMD), Kittredge Sanitation and Water District (KSWD), Genesee Water and Sanitation District (GWSD), the Town of Morrison, Conifer High School, Conifer Metropolitan District, and Aspen Park Metropolitan District will be responsible for providing effluent data collected at their respective WWTP’s, including analytical results.  The City of Lakewood will assist with Bear Creek Reservoir sampling and segment 1b.
· Interval frequency for temperature dataloggers is every half-hour (48 per day).  The dataloggers in wastewater plant discharges will be field-downloaded every 30 days, while dataloggers located in the stream will be field-downloaded as needed.   
· Frequency of manual pH, Temperature, DO, Conductivity, Total Ammonia, Total Organic Carbon, Nitrate-nitrogen and Total Phosphorus data collection will be bi-weekly at the temperature datalogger locations (all sites except WWTP effluents) and other sites noted above.  Manual monitoring will be performed in the morning, beginning at approximately 07:00 in Evergreen and ending in Morrison at approximately 16:00.  Weekly monitoring provides a check on integrity of dataloggers.
· Frequency of manual pH/Temperature/DO/Conductivity data collection in Evergreen Lake will be bi-weekly at the temperature datalogger locations at the dam and at the location defined for the temperature profiles of the Lake.
· WWTP effluent data will be collected as part of the typical plant process control performed daily.  Effluent pH/Temperature/DO will be recorded and ammonia sampling performed in accordance with the requirements of each WWTP discharge permit.  Total ammonia will be analyzed for WWTP effluents by the method allowing for the lowest detection limit.  
· Stream total ammonia sampling will be bi-weekly pH/Temperature/DO/Conductivity data collection, with analyses for total ammonia performed by an approved analytical laboratory.  Additionally, stream ammonia sampling may be performed concurrently with pH, Temperature, DO, Conductivity data collection at sites other than listed above, as deemed useful for baseline information.  The scheduled stream sampling day will coincide with effluent sampling performed by WWTP.

· Two in-stream locations (O’Fallon Park and Lair o’ the Bear Park) will be profiled for pH, Temperature, DO and Conductivity over a 24-hour period.  Frequency of measurements is every half-hour.  This monitoring will be performed on a one-time basis at each site during the monitoring season.
· An EPA Bioassessment will be performed to help determine aquatic life use status.  In-stream parameters including a macroinvertebrate study, substrate analysis, periphyton, aquatic vegetation evaluation and fish counts will be incorporated to evaluate aquatic life.  District staff will perform some sampling and evaluation, while other parameters will be sampled and identified by manager.  Macroinvertebrate sampling sites will coincide with CDOW fish count locations.  

· Flow measurement will be obtained by gages above Evergreen Lake, above the Town of Morrison and in Bear Creek Park.  Weekly gage graphs will be downloaded and printed.  Manual flow measurements will be obtained as deemed necessary.  Flow measuring locations will be selected from prior flow studies.  

· Daily weather data (High/low temperature, precipitation) from the NWS station at the EMD WWTP will be obtained on a monthly basis. 

· Emergency situation:  In the event of a fish kill that is reported to EMD or other Association members, monitoring for pH/Temperature/DO/Conductivity will be performed above the event site, at the site and a location 1-2 miles downstream, and total ammonia sampling will be performed at the same locations.  Upstream WWTP operations will be evaluated to determine potential influence.
· Calibrations of portable equipment will be documented prior to each use and Certificates of Calibration for all equipment will be obtained.

· GPS points will be obtained for all new sampling and monitoring locations.

· NIST certifications and Certifications of Compliance will be obtained for each temperature datalogger used in the study.

· The tentative study dates for extensive data collection will be May 1 through October 30.     

· BCWA will incorporate data into the Association’s annual report as an appendix, at the conclusion of the Study.
· Electronic data files will be transmitted to the Water Quality Control Division, Colorado Division of Wildlife and Evergreen Trout Unlimited after the Study report has been completed.

· Sampling and Monitoring Plan summaries are provided at BCWA monthly meetings, which are open to the public.
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