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Tuesday, April 27

Session 1: 9:00 – 9:45 am Monitoring Overview

Monitoring Framework Overview 


Linking Objectives, Design, Analysis


Typical Monitoring Objectives



- Compliance, Ambient, Event, Synoptic....



- Strengths, Weaknesses


Complementary Monitoring Networks


CALM-Consolidated Assessment and Listing Methodology


Statistical Survey Design Examples


Statistical Population Estimation Examples

Break 9:45 – 10:00 am

Session 2: 10:00 – 12:00 pm Response Designs


Survey Design vs Response Design


Field Plot Design


Field Measurements, Indicators, Indices


Biological Indicators


Chemical Indicators


Physical Habitat Indicators


Landscape/Watershed Indicators


Integrated Response Design

Lunch: 12:00 – 1:15 pm

Session 3: 1:15 – 4:00 pm Survey Design Details


Linking Objectives, Design, Analysis


Monitoring Objectives



Compliance, Ambient, Event, Synoptic



Complementary Monitoring Networks


Target populations



Subpopulations, domains



Aquatic resource characteristics


Statistical designs



Importance of Representative Samples



Experimental designs, Observational designs, Survey designs


Sampling frames


Survey design options



Basic designs: simple random samples, systematic, spatially-balanced



Complex designs: Stratification, unequal probability of selection


Surveys over time

Wednesday, April 28

Session 4: 9:00 – 12:00 pm Site Selection


Importance of Representative Samples


Probability Survey Designs


GRTS Spatially-Balanced Designs


Stratification and Unequal Probability Selection


Designs for Multiple-Year Monitoring


Inclusion Probabilities & Weights


R-Program psurvey.design


Example Stream GRTS Designs


Example Lake GRTS Designs


Example Estuary GRTS Designs

Lunch 12:00 – 1:15 pm

Session 5: 1:15 – 4:00 pm Statistical Estimation


Adjust weights: Why and how


Population estimation based on site evaluations


Combining Site Evaluation information with Chemistry data


Population estimation for chemistry data


Continuous versus categorical indicator population estimation


Comparing two CDFs


Deconvolution to remove measurement error bias from CDFs


Example analyses using California EMAP West data


Discussion: Analyses for CMAP

Thursday, April 29

Session 6: 9:00 – 11:00 am Other Topics


Testing for differences: means, cdfs


Trend, net change, gross change considerations


Indicator Associations for Populations


Small Area Estimation - Potential Approach


Identifying “Hot Spots” for Indicators

Lunch 11:00 – 12:15 pm 

Session 7: 12:15 – 2:30 pm Reporting


CALM-Consolidated Assessment and Listing Methodology


305(b) Report Estimates and Reporting


Consolidated List and 303(d)


WATERS and the National Assessment Database (NAD)


STORET and Survey Designs

