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\Why care about monitoring?

¢ Evaluate status and trends
¢ Evaluate sources and fate

¢ Evaluate perfermance of BMP'S &
resteration actions

¢ \Wise stewardship of scarce reseurces
b & ol




How well are we doing

¢ Endangered species listings
» Muddy waters — 303(d) listings

¢ Human health risk exposure frem; air
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Watershed Inputs

Physical Processes
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Recent advances

¢ Integration ofi watershed processes
Into ecolegical thinking

¢ lech tooels and technigues
¢ [lie bugs speak te us
Loels for spatial 5= time
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Are we there yet?

¢ Significant coordination efforts
between governments:

¢ - standardize sampling design

¢ - database and archival practices
¢ - comparability of field methods
¢ - comparison of results

¢ - evaluation techniques & design



Persistent challenges:

¢ Applying “idealized” expectations to
alll streams

¢ Lack ol understanding of hew: te
Work with' altered processes in urlan
streams

¢ [Large Investments; in fixing™
pPrEBIEMS;, ..

9 Little ivestment 1Rl meniterng
eUtCemEs



Brief History of EMAP

» 1988: Initial charge from EPA
Science Advisery Beard

¢ 1991 Envirenmental Monitoering and
Assessment Programi: “ecological
status/trends; emerging preklems:

» GEOUaPRIC COVErage—hexagenai
grics
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» EMAP hexagonal grid design got
many. regional agencies on board

» Needed specialization has eccurred:

y Aguatic Resource: Vieniterng
y REgional ENVIAPS




WWW.epa.gov/emap/

¢ Hexagonal grids fine for certain
landscapes (forests, arable land), not
others

o Need to recognize streams as
netwoerks resulted i GRS design



Sampling--Why Do We Care?

¢ Good estimates
¢ Reasonable standard error
¢ Generalization of results

¢ Reasonable cost
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Guidance on Choosing a

Sampling Design for Environmental

Data Collection

for Use in Developing a Quality

Assurance Project Plan
EPA QA/G-55 \

\

http://www.epa.gov/quality/gs-docs/g5s-final.pdf




Multi-panel g
Sampling

PLAN for

D es | g N Salmon and

Watersheds

Sampling Dezign and Statistical Analysis
Methods for the Integrated Biclogical and
Physical Menitoring of Cragon Streams

Report Namber: OPSW-ODEFW-2002-07

http://oregonstate.edu/dept/statistics/epa_program/docs/ntmondesign070302F.pdf



Multi-panel Sampling Design:
Context

¢ Vieniterng fer beth status;anad
trend

—Status: spatiall ceverage (sies)
—renei iemperal coverage (mes)

¢ CanaccemplishreeuVItRItAIS
desion!



Multi-panel Sampling Design--
What Is a panel?

¢ Panel = set of sites with' a revisit
PENoE

¢ PaiEls chesen e relech spaizl
PalErnS



Multi-panel Sampling Design

Simplified Rotating Panel Design:

Reproduced from: Firman, J.C. and Jacobs, S.E. 2003. A Survey Design for Integrated
Monitoring of Salmonids. Oregon Department of Fish and Wildlife



Multi-panel Sampling Design

Slightly: Moere Complicated Panel Design:

Reproduced from: Firman, J.C. and Jacobs, S.E. 2003. A Survey Design for Integrated
Monitoring of Salmonids. Oregon Department of Fish and Wildlife



ODFW: Integrated Monitoring Design:
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Modified from: Firman, J.C. and Jacobs, S.E. 2003. A Survey Design for Integrated
Monitoring of Salmonids. Oregon Department of Fish and Wildlife




Multi-panel Sampling Design

Panelidesigns are usually based on a
-5 year retation.

@IPEW'S design adepiedia tihiree-year
[eLANBHRNGCRINCIdE W THE tIEe=year
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Multi-panel Sampling Design

I ODEW: study’ & panel consisted
of:

¢ — 79 Hahiat Sites
9 A1 SPAWRINGFSIES
¢ — 13 JlVvenie Sites



Multi-panel Sampling Design -
Summary

& Useful when boeth spatialland
[emporal coverage reguired

¢ Accounts fier tempoelal coimelation at
2 Siieranadispatialcoelaen amene
S(tes

¢ Reguiresiallisitesiheknewnieraernnne
HEPEnEls



“Visual Sample Plan™ Software

¢ Uses site maps and! interactive guestions
[0 determine # samples, cost, Ssampling
locations

o User imporis a site map

¢ Spatial sampling, BULReE Set Up o stream
REWNGNKS

¥ hitp://dge:pRitgeV/AVSP



Visual Sample Plan (VSP)

Data Quality Objectives

Visual Sample Plan (VSF)

WSP provides statistical solutions to sampling
design, world-class mathematical and
statistical algorithms, and a user-friendly
visual interface, while answering two
important questions in sample planning.

4 Homepage

b why DQOs?

4 Case Studies
P vSP Software
4 Other Software
4 Training

4 Publications

} Hanford DQo
} Related Links
4 Search

WSP Description

http://dgo.pnl.gov/vsp




¥isual sample Plan - Examplel

Visual Sample
Plan
(VSP)
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Conclusions & challenges

& Sampling approaches take inte account
complex and connective nature of stream
REWorks

¢ Computatieonally: complex estimates, hut hetter
atiention e spatialland temporal correlation

& Reguires moere up ront collanoraten heiween
010]EQISTS and guantitative folks

¢ Adeguiate $$



Web Sites

» WWW.epa.gov/guality/ga_doecs. html
¢ dgoe.pnl.gov/vsp
¢ oregonstate.edu/dept/statistics/epa. progra

1/0OCS/.
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