
POD Synthesis POD Synthesis 
Analysis:Analysis: 

Lessons LearnedLessons Learned
Michael JohnsonMichael Johnson

University of California, DavisUniversity of California, Davis



OutlineOutline

Elements of AnalysisElements of Analysis
PopulationPopulation--level datalevel data
ChemistryChemistry
ToxicityToxicity
HistopathologyHistopathology

Data Gathering and FilteringData Gathering and Filtering
ConclusionsConclusions



Elements Elements -- PopulationsPopulations

Abundance dataAbundance data
Consistent methodologyConsistent methodology
ComparabilityComparability
Ease of analysisEase of analysis





Delta SmeltDelta Smelt



Longfin SmeltLongfin Smelt



Striped BassStriped Bass



Threadfin ShadThreadfin Shad



Elements Elements -- ChemistryChemistry

Obtained data from 2000 Obtained data from 2000 –– 0808
Data sourcesData sources

UC Davis RDC UC Davis RDC 
TMDL, ILRPTMDL, ILRP

BDATBDAT
SWAMPSWAMP
NPDESNPDES



Chemicals of ConcernChemicals of Concern

Initial listInitial list
chlorpyrifos, diazinon, diuron, bifenthrin, chlorpyrifos, diazinon, diuron, bifenthrin, 
esfenvalerate/fenvalerate, lambdaesfenvalerate/fenvalerate, lambda--cyhalothrin, cyhalothrin, 
permethrin, spermethrin, s--metolachlor, metolachlor, propanilpropanil, and copper, and copper
Very few data spatially and temporallyVery few data spatially and temporally

Expanded listExpanded list
Everything Everything 



Data FilteringData Filtering

Removed data with Removed data with 
No reporting or detection limitsNo reporting or detection limits
No identifiable analyte nameNo identifiable analyte name
No identifiable sample site locationNo identifiable sample site location
Units of measure inconsistent with analyteUnits of measure inconsistent with analyte

Kept data with no QA information (e.g., Kept data with no QA information (e.g., dupsdups, , 
blanks, matrix spikes, LCS)blanks, matrix spikes, LCS)



Most CommonMost Common

Analyte NameAnalyte Name StartStart EndEnd CountCount

SeleniumSelenium 10/3/198610/3/1986 2/26/20082/26/2008 1239512395

BoronBoron 10/2/199510/2/1995 8/30/20078/30/2007 1187211872

CopperCopper 3/7/19853/7/1985 2/26/20082/26/2008 24082408

AmmoniaAmmonia 1/13/19991/13/1999 1/17/20081/17/2008 20812081

Phosphorus as PPhosphorus as P 11/7/199911/7/1999 6/21/20076/21/2007 16421642

Ammonia as NAmmonia as N 11/7/199911/7/1999 2/26/20082/26/2008 15821582

ZincZinc 9/4/19819/4/1981 8/17/20078/17/2007 15031503

SulfateSulfate 9/4/19819/4/1981 2/16/20062/16/2006 14721472

ChromiumChromium 4/1/19914/1/1991 8/17/20078/17/2007 12821282

DiazinonDiazinon 11/7/199911/7/1999 2/26/20082/26/2008 11081108

Nitrogen, Total KjeldahlNitrogen, Total Kjeldahl 2/25/19992/25/1999 6/21/20076/21/2007 10961096

ChlorpyrifosChlorpyrifos 2/10/20002/10/2000 2/26/20082/26/2008 10321032

Nitrate as NNitrate as N 11/7/199911/7/1999 12/19/200712/19/2007 10311031



ChlorpyrifosChlorpyrifos
TUa for Chlorpyrifos 1998 - 2006

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

24/Jul/1998

06/Dec/1999

19/Apr/2001

01/Sep/2002

14/Jan/2004

28/May/2005

10/Oct/2006

22/Feb/2008

06/Jul/2009

Date

TU
a



Common IssuesCommon Issues

Elevated detection limitsElevated detection limits
Matrix informationMatrix information
Sample treatmentSample treatment
Ancillary dataAncillary data
Spatial and temporal consistencySpatial and temporal consistency



Elements Elements -- ToxicityToxicity

Targeted 1998 Targeted 1998 –– 1999 study1999 study
WWTP ambient dataWWTP ambient data
ILRP monitoringILRP monitoring
POD studiesPOD studies
Delta pyrethroid studiesDelta pyrethroid studies

WernerWerner
WestonWeston



Toxicity Tests:  January Toxicity Tests:  January -- JuneJune

20012001
None from January None from January -- JuneJune

20022002
70 water column70 water column
120 sediment samples120 sediment samples

20032003--0808
1425 water column1425 water column
665 sediment665 sediment



Common Issues Common Issues 

No water quality dataNo water quality data
TIEsTIEs
Spatial and temporal consistencySpatial and temporal consistency
Very little toxicity information available for Very little toxicity information available for 
POD speciesPOD species



Common Issues Common Issues -- HistopathologyHistopathology

No primary dataNo primary data
No data bases to reviewNo data bases to review
Limited species coverageLimited species coverage
No pathologies common across studiesNo pathologies common across studies
Difficulty in assigning causation to lesionsDifficulty in assigning causation to lesions



Conclusions Conclusions -- Data Quality/QuantityData Quality/Quantity

Most data unusableMost data unusable
Nonexistent or nonNonexistent or non--reported QA/QCreported QA/QC

Insufficient records spatially and temporallyInsufficient records spatially and temporally
Reliance on specific shortReliance on specific short--term studiesterm studies

Integration of data types difficultIntegration of data types difficult
No overlap spatially or temporallyNo overlap spatially or temporally

Improved methodology/researchImproved methodology/research
Sample preservation and analysisSample preservation and analysis
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