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Presentation Notes
In 2006, the RMP TRC and SC undertook a review of the Program. I will present the results from a review of current concentrations and trends over time based on power analysis results



Why Power Analysis on 
Sport fish?

• Adaptive management

• Optimize program 
– Evaluate Status and Trends elements and PS/SS
– Develop alternative sampling designs

• Track how well the current design is working

Presenter
Presentation Notes
Currently, popular sport fish species are monitored as part of the Status and Trends Program.
This monitoring has focused on mercury, PCBs, legacy pesticides, and more recently PBDEs and dioxins.
In 2006, the RMP technical review committee undertook a review of all elements of the Program. This review was motivated by changes in our understanding of Bay processes changes in regulatory focus from water to biota and changes in management of the Bay, such as wetland restorations.
The RMP sport fish program was evaluated for cost effectiveness and power analysis. We used power analysis to evaluate whether shifts in sampling design may be warranted to assess current concentrations and to track how well the design is working for detecting future trends.



Objectives of Power Analysis

• Compare to thresholds
– Focus on thresholds of management significance for 
the Bay 

– Are we meeting management objectives?
– TMDL targets (Hg and PCBs)

• Evaluate long‐term trends
– “Given an expected rate of decline over a specified 
time frame, what is the power of the sampling design 
to detect a significant negative trend?”
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Power analysis can be tailored to the questions being asked and specific assumptions incorporated into the analysis.
The objective of this analysis was to evaluate whether current sampling size and frequency are appropriate for meeting the needs of the RMP stakeholders, including the SF Regional Board.
In particular, we focused on two questions:
What power does the current sampling design for sport fish have to distinguish concentrations from regulatory thresholds.
What is the power of the sport fish design to determine long term trends.
We focused on the two pollutants of greatest concern: PCBs and mercury



•Compare concentrations to 
key thresholds 

•Explicit assumptions

•1‐tailed t‐test

•Determine number of 
samples required to 
distinguish average 
concentrations from threshold 
80% and 95% of the time

Threshold Analysis

Presenter
Presentation Notes
First we compared concentrations to thresholds.
This is analogous to the first power analysis of the sport fish conducted in 2002.
The TRC and SF Regional Board expressed interest in detecting concentrations that are significantly below thresholds only. Not above. Type 1 error rate all in one tail.

For some scenarios, average concentrations are well above thresholds. Particularly,  PCBs in croaker and shiner, and mercury in croaker. For these scenarios, average concentrations were set to 20% below the threshold to facilitate the 1-tail comparison.

Variability was estimated based on the log-average of all available years, which at the time of the analysis was data to 2003.
Based on the mean and between-year variability we calculated the number of samples required to be significantly below the thresholds 80% and 95% power.



Threshold Comparison

Mercury Total PCBs
Current 
Design

Species
Number of Samples Required to Achieve 80% 

Power 

Shiner 
Surfperch 3 31 12

White Croaker 12 17 12

Species
Number of Samples Required to Achieve 95% 

Power

Shiner 
Surfperch 4 >50 12

White Croaker 19 29 12

Presenter
Presentation Notes
Five sites are currently monitored for sport fish every three years

Mercury in shiner suggest the sample size could be reduced while still retaining high power. For 95% power, only 4 samples are needed to detect mercury below 0.2 ppm.
However, mercury in croaker and PCBs in croaker and shiner have been well above management thresholds. Therefore, average concentrations were adjusted to 20% below the threshold to facilitate the comparison.
Consequently, the number of samples needed are much higher than could be reasonable detected.

These results suggest that a reduction in samples was not warranted due to the high concentrations of PCBs and to a lesser extent mercury.
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•Simulated data sets – Monte Carlo method
•Variability based on current RMP data
•Trend and time frame based on Regional Board 
recommendations

Trend Analysis
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To address the second objective of detecting long-term trends a Monte Carlo simulation method was developed in Matlab. The program simulates contaminant concentrations for expected trends, using mean and variability based on the RMP data.
In essence, the program creates a large number of simulated data points as show in the left graph, based on an assumed model of concentrations and variability.

The dataset of concentrations was then statistically evaluated using a range of sampling designs to detect significant trends.
Statistical relationships were determined using a linear model with error terms shown on the right graph.  As a result of the log transformation the model depicts a exponential decay function.
Trends evaluated for PCBs and mercury was determined based on discussion by the TRC and Regional Board staff.
For PCBs we used a 3.5 annual decline over 20 years.
For mercury we used a 1% annual decline over 30 years.
Inter-annual variability was determined by SD of residuals between years after removal of spatial, length, and lipid effects.
Intra-annual variability was determined based SD of residuals from an ANOVA with year effect.



Trends in Sport fish

Presenter
Presentation Notes
Power of the current design to detect trends is very high.
Switching to less frequent sampling or fewer sample could be proposed.



Summary of Sport fish 
Power Analysis

• Current concentrations of PCBs are above thresholds
• Will not detect concentrations below thresholds for 

some time

• Power to detect trends very good
• Continue with current design to track this decline over 

time

Presenter
Presentation Notes
On the basis of the power analysis and other considerations such as time and cost to perform the sampling, the TRC made recommendations for future sampling designs.

For sport fish, we currently have adequate power to detect trends but due to high concentrations of mercury/PCBs in white croaker, the ability to distinguish concentrations below thresholds  would not be achieved with the current design.

The committee deemed the value of sport fish monitoring design to be of very high value, particularly since the TMDL target matrix has begun shifting from water to sport fish, and thus suggested modifications not be made.



Final Report

www.sfei.org/rmp/
reports
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