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M E M O R A N D U M 

Date:

September 9, 2009
To:

Bear Creek Watershed Association
From:

Russell N. Clayshulte, Manager 
Re:

Bear Creek Reservoir Sediment Survey
Questions

1. What is the distribution of phosphorus in bottom sediments and is this phosphorus load evenly distributed across the reservoir bottom?

2. Do aeration operations affect to release of total phosphorus from bottom sediments?

3. Is the internal loading of phosphorus showing trends over time, temporal?

4. Is there a reliable method to determine if internally phosphorus loading is decreasing over time?

5. What is the potential annul contribution of phosphorus into the water column and when does this nutrient transfer occur?

6. Is the high organic build-up in the reservoir inlets affecting the amount of available phosphorus for transfer into the water column?

7. How does water-column phosphorus chemistry relate to sediment chemistry?
Sediment Survey Design

Potential to use graduate student from CSU (John Stednick)

Survey Duration: Annually for 5-years

· October 2009

· August 2010, 2011, 2012 and 2013 (During operation of aeration system)
Survey Types: Stratified and Single-stage
· Discrete dredge samples from each of three reservoir zones; Central pool, Turkey Creek inlet and Bear Creek inlet using a randomized sample point location within each zone

· Central Pool – 2010 sample size 20 sites

· Bear Creek – 2010 sample size 8 sites

· Turkey Creek – 2010 sample size 5 sites

· From 2011 to 2013 sample size may decrease depending on results from 2010 survey

· Core sample at Site 40 (October 2009), in cooperation with Jamie Anthony DOW.  This 1-meter core used to provide a visual documentation of the reservoir deposition profile.  If warranted additional core sample may be taken in August 2011.
· Site 40, fixed-point dredge at site 40 for each of five-year sampling.
Dredge sample chemistry/ Analyses

· Use a petite Ponar dredge (possible to rent from GeoTech)

· At site 40, fixed point dredge at site 40 for each of five-year sampling that corresponds with water column chemistry for total phosphorus, total dissolved phosphorus and particulate phosphorus collected at top, middle and bottom of water column.  Dredge sample will initially focus on only total phosphorus, but may later require more complete phosphorus partitioning analyses, including TDP, PP and Orth-P.   Maybe important to determine amount of Phosphorus in pore water
· Randomized sediment survey will focus on total phosphorus for all five years

· All dredge samples analyzed for total organic content

· Sieve analyses will focus on grain sizes only within the categories of silt/clay, sands and gravels

· Each dredge sample is sub-dived into for aliquots: chemistry, organic, grain-size, reserve

Sediment Survey Data obtain from U.S. Army Corps of Engineers (2001) with new survey data from 2009 available later this year.  Will work to get the Corps to do a more detailed bathymetric survey of reservoir within next couple of years.
Estimated Additional Association Costs (5-years)

Chemistry - $12,000

Sample Processing/ equipment - $22,000 
Sample Collection - $5,000 and assumes a lot of donated effort






