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Public Works Department
P.O. Box 397
Telluride, CO 81435

970-728-2177 Phone
970-728-0548 Fax





MEMORANDUM
TO:

Telluride Ecology Commission


Open Space Commission

Leigh Sullivan, River Ranger
FROM:

Karen Guglielmone, Public Works Project Manager
DATE:

December 12, 2010
SUBJECT:
Evaluation of Baseflow Water Quality Data Collected in the Town of Telluride on the San Miguel River, Bear Creek, Cornet Creek, and Camel’s Garden from 2004 through 2010
Background

Telluride Public Works staff has been working closely with Leigh Sullivan (San Miguel Watershed Coalition River Ranger) to coordinate and facilitate baseflow water quality data collection along the San Miguel River in Town and throughout the San Miguel watershed since 2004.  The goal of baseflow (i.e., not high or runoff flow) sampling on the San Miguel River and its tributaries is to identify any adverse trends over time and determine whether these trends require intervention by the Town to protect downstream water quality.

From 2004 – 2008, baseflow data for the following parameters were collected monthly from May through October:
· flow, cubic feet per second

· temperature, degrees Celsius or Fahrenheit

· pH, standard units

· conductivity, micro ohms per centimeter

· dissolved oxygen, milligrams per liter

· dissolved oxygen saturation, percent of capacity

· total suspended solids, milligrams per liter

· nitrate/nitrite as nitrogen, milligrams per liter

· total Kjeldahl nitrogen, milligrams per liter
· total phosphorus, milligrams per liter

In 2009 and 2010, the list of parameters was decreased to the following due to a more limited budget:
· flow, cubic feet per second

· temperature, degrees Celsius or Fahrenheit

· pH, standard units

· conductivity, micro ohms per centimeter

· dissolved oxygen, milligrams per liter

· dissolved oxygen saturation, percent of capacity

The following is a list of water quality monitoring stations within the Town of Telluride:

· Station 1 – San Miguel River upstream of its confluence with Bear Creek

· Station BC1 – Bear Creek upstream of the primitive campground footbridge

· Station C1 – Cornet Creek upstream of the River Trail footbridge

· Station Camgard – Camel’s Garden tributary west of the Skier Bridge by the Gondola

· Station 14 – San Miguel River downstream of Mahoney Bridge at the Mahoney Gage

Results

Figures 1 through 8 illustrate baseflow water quality data trends from May 2004 through October 2010 (i.e., seven field seasons).
pH.  Figure 1 clearly shows that the pH of all tributaries to the San Miguel River within the eastern and western boundaries of Town is consistently higher than the pH of the San Miguel itself.  The data indicate that the San Miguel River, overall, is slightly alkaline.  After passing through Town, the river becomes less alkaline (i.e., more acidic).  All measurements are within the applicable numeric water quality standard of 6.5-9.0 s.u.
temperature.  Figure 2 shows that tributary temperatures are colder than the San Miguel River main stem, which is normal and expected.  The data indicate that main stem temperatures remain constant and even decrease at times from east to west (i.e., upstream of Town and downstream of Town).  One would normally expect river temperature to increase when it passes through an urban area.  The available data may reflect that the river is a gaining reach from nearby groundwater just upstream of Station 14.  They may also indicate that the river is not subject to excessive amounts of direct sunlight and illegal warming discharges from pipes.  All data are well below the chronic standard of 62.6 ºF and the acute standard of 70.2 ºF.
dissolved oxygen.  Figure 3 illustrates the dissolved oxygen concentration data over time.  The early  data should be considered suspect, at best, because the water quality probe for dissolved oxygen was not reliable.  In 2009, the probe was repaired and it is obvious that the subsequent data are significantly more precise.  Dissolved oxygen concentrations are within the numerical water quality limit of 6 mg/L (Class 1 Cold Water Biota) for most measurements.
conductivity.  Figure 4 illustrates measurements of conductivity over time.  Conductivity can be used as a measure of dissolved solids, such as salts, in the water column.  The data clearly show that the conductivity of most tributaries is consistently at or below the conductivity of the San Miguel River main stem.  As well, since 2006, conductivity appears to be higher at the downstream river station, a trend that was not evident prior to 2006.  Finally, the overall trend for both the upstream and downstream stations is that conductivity has been increasing consistently over time from 2004 through 2010.  This trend may require further investigation.  Staff suspects the cause is the significant increase in de-icers on sidewalks throughout Town during the winter.
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Figure 1.  pH measurements on the San Miguel River (1, upstream; 14, downstream) and its tributaries within the Town of Telluride.  May through November field season, 2004 through 2010.
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Figure 2.  Temperature measurements on the San Miguel River (1, upstream; 14, downstream) and its tributaries within the Town of Telluride.  May through November field season, 2004 through 2010.
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Figure 3.  Dissolved oxygen concentration measurements on the San Miguel River (1, upstream; 14, downstream) and its tributaries within the Town of Telluride.  May through November field season, 2004 through 2010.
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Figure 4.  Conductivity measurements on the San Miguel River (1, upstream; 14, downstream) and its tributaries within the Town of Telluride.  May through November field season, 2004 through 2010.
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