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April 18, 2003

Chatfield Basin Authority

c/o RNC Consulting

1529 South Telluride Street

Aurora, CO 80017-4333

Subject:
Water Quality Monitoring Program, Chatfield Basin and Reservoir 


          
Annual Data Report, Calendar Year 2002

Dear Mr. Clayshulte:

This Final 2002 Annual Basic-Data Report is submitted by Commodore Advanced Sciences, Inc. (CAS) in fulfillment of CY 2002 Chatfield Monitoring Program reporting requirements.  The data provided in this report were collected according to the "2002 Chatfield Watershed Authority Water Quality Monitoring Program."  ACZ Laboratories, Inc., Steamboat Springs, CO, and Mountain States Analytical, Inc., Salt Lake City, UT, performed organic and inorganic analytical chemistry, and biological analyses were performed by Plateau Ecosystems Consulting, Inc. (PEC), Arvada, CO, Chadwick and Associates, Englewood, CO, and the University of Colorado (CU) Limnology Laboratory. 

The report is organized into four primary sections, separated by colored dividers: 

1. Sampling Site Descriptions and Locations, 

2. Basic Data Tables, 

3. Summary Data Tables 

4. Figures

The first section of the report provides written descriptions (Table 1) and maps (Figures 1 and 2) for each sampling location. 

Tables 2 through 21 provide the field measurements and laboratory analytical data for samples collected by CAS during 2002. Tables 2 through 17 contain data for the three inflow/outflow sites and the in-reservoir site. Separate tables are provided for field measurements, miscellaneous analyses, nutrient analyses, and metals analyses for each of the sampling sites. Table 19 contains data from an annual reservoir-bottom sediment sample analyzed for total phosphorous, five metals, and total organic carbon.  The sample is taken at the in-reservoir location shown on Figure 1.

Table 18 includes tabular in-reservoir water quality profiles for March through December water-quality surveys. Field parameters are presented at one-meter increments for pH, specific conductance, dissolved oxygen and temperature.  These data are shown graphically in Figures 15 through 27. 

Phytoplankton and zooplankton results are provided in both tabular (Tables 20 and 21) and graphical format (Figures 10 through 14).  Phytoplankton data is available for four events instead of the planned six events. The sample collected in March was dropped and broken at the lab, and the November sample was not analyzed before the holding time expired.  Zooplankton was sampled once, in accordance with the 2002 Monitoring Plan, in September 2002.

Tables 22 through 24 provide the data collected during the supplemental field screening surveys performed during April - June, 2002 at 23 locations throughout the watershed.  Figures 2A, 2B, and 2C are maps of the sampling locations.  Basin–wide field screening surveys ended early, after June 5, due to closed access to sample sites caused by the Hayman Fire.   Figures 30 through 34 provide graphical summaries of nitrate and phosphorous for the field screening locations.  Results of three storm-water runoff sampling events in Massey Draw are presented in Table 25.  Three stormwater events were sampled three times each, at the beginning, middle, and near the end of each runoff event.  Groundwater samples were collected five times during April-June 2002, from four alluvial monitoring wells in the Plum Creek drainage.  Laboratory data from groundwater analyses appear in Table 26.

Table 27 provides a summary of the growing season total phosphorous and chlorophyll_a concentrations in the reservoir for the period 1982 to 2002.  As indicated on this table, the average growing-season concentrations of total phosphorous and chlorophyll_a decreased significantly from 2001 levels.  Total phosphorus decreased dramatically, from 23 ug/L in 2001 to 8 ug/L in 2002.  This drop is probably a drought effect of substantially reduced inflow. Both of these constituents have been steadily increasing since 1997. The total phosphorus growing season average in 2002 was the lowest level recorded since the Chatfield Reservoir monitoring program began in 1982.  The average total phosphorous concentration during the 2002 growing season was well below the standard of 27 ug/L, and the average chlorophyll_a concentration (9.1 ug/L) remained less than the growing-season goal of 17 ug/L established for Chatfield Reservoir. The peak chlorophyll_a concentration doubled from 2001-2002 (13-26 ug/L).

Table 28 provides a summary of the data for trace metals analyses from the inflow/outflow and reservoir sites for the past 6 years (1997-2002).  Since 2001, metals sampling events have been greatly reduced from previous years, to one event per site for the entire year.  Plum Creek was dry from July-October, during which time metals were sampled at the other sites, so Plum Creek was not sampled for metals in 2002.   For comparative purposes only, water-quality standards for each of these trace metals are also provided on this table.  Where applicable, the standards presented on this table are numerical standards based on a hardness of 100 mg/l CaCO3 (the estimated average low flow hardness) for segment 6 of the South Platte River as established by the Colorado Water Quality Control Commission (WQCC). If such a standard does not exist, the basic standard established by the WQCC is provided.  The data on this table indicate that the concentrations of these trace metals at the inflow/outflow and reservoir sampling sites during 2002 were consistent with the concentrations in samples from the previous 5 years.  Manganese concentration exceeded the chronic water quality standard of 50 ug/L. (181 ug/L).  This is the only metal that exceeded the standard. 

Plots of peak and average concentrations for the indicator in-reservoir variables (total phosphorus, chlorophyll-a, and Secchi depth) are given in Figures 3 through 8.  Since 1997, the time-series plots depict a point value, rather than an average value from three reservoir locations (field codes RM-1, RM-2, and RM-3).  Comparison of growing-season total-phosphorus versus chlorophyll_a concentrations is shown in Figure 9. 

This report constitutes fulfillment of reporting requirements for the 2002 Chatfield Basin and Reservoir Monitoring Program.  Commodore Advanced Sciences, Inc. and our new, local laboratory partner, Chadwick and Associates, appreciate having the opportunity to provide the Chatfield Watershed Authority with continuing water-quality monitoring and data compilation services.  Please address questions and comments to Walt Foutz at 303.421.1511, or wfoutz@commodore.com.
Sincerely,

Walt Foutz, CPG

Senior Project Manager 
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