Total Daily Maximum Load
In this exercise we will measure water quality parameters and determine if the water quality objectives of State Water Resource Control Board (SWRCB) are being met.  We will also determine the total load of TDS, phosphorus and nitrogen delivered to downstream environments.
Goals
1) Compare field data with SWRCB water quality objectives 
2) Practice measuring stream discharge
3) Calculate total daily load for TDS, nitrogen and phosphorus
Equipment
· survey equipment (tape measure, stadia rod, transit, and tripod)
· waders
· flow meter 
· water quality multiprobe
· Hach field colorimeter
· Hach reagents
Data Collection
In small groups use field protocols to measure: 
· Channel area
· Average velocity
· Multiprobe data
· Hach Colorimeter (NO3-N)
· Hach Colorimeter (PO4)
Different groups will measure discharge and water quality at different locations and we will compile our data into a class dataset.  
Data Analysis
Discharge
1) Compute stream discharge using the velocity-area method.

Water Quality
1) Convert discharge measurement in ft3/s to L/day
2) Determine daily load of TDS, NO3-N and PO4 in kg/day
TURN IN
Now that you have collected the field data, you need to organize, analyze, and present it. Make sure that you prepare clean, neat, and appropriately labeled and annotated figures, tables, and calculations. Show all of your work and make it easy for us to give you full credit.
· Create a table (Table 1) which summarizes for each location:
· Discharge
· Multiprobe data: DO, pH, Temperature, EC, 
· Hach Data: NO3-N and PO4 concentration
· TDS concentration
· Daily NO3-N, PO4, and TDS load 

· Refer to the background reading on water quality and submit answers to the following questions. Answers should be given in complete sentences and include calculations where appropriate:
· Compare your water quality data to the SWRCB water quality objectives for Mammoth Creek and Hot Creek.  Are there any parameters that do not meet the objectives?
· List some potential sources of nitrogen in a watershed. For each of the sources you listed how do you expect the amount of nitrogen coming from that source to vary over time (seasonally and annually)?
· Given that discharge and nitrate concentration are variable when would you expect the maximum daily load to occur?
· The SWRCB is currently developing TMDLs for Mammoth Creek and Hot Creek.  What information do they need in order to determine what the TMDL should be.  In answering this question consider that there is a cost associated with obtaining water quality data. Imagine that each sampling round costs the government $1000 for instrument maintenance and staff salary.  The benefit of sampling is improved information, but the benefit must be weighed against the costs.  Which sampling regime would you choose to balance the cost and benefit?  Justify your answer.  To really ask this question they need an example of what sampling frequency does to the estimate.
