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The Data WarehouseThe Data Warehouse



Retrieving DataRetrieving Data



Data Management as Martial Art Data Management as Martial Art 
FormForm

New monitoring program for Central New monitoring program for Central 
Coast agriculture started in 2005Coast agriculture started in 2005

No existing infrastructure for No existing infrastructure for 
organizing permit dataorganizing permit data

StateState’’s ambient database was not yet s ambient database was not yet 
set up to receive data from outside set up to receive data from outside 
usersusers



MonitoringMonitoring

Implementation of Implementation of 
Management PracticesManagement PracticesEducationEducation

Farm PlanFarm PlanFarm PlanFarm Plan

Central Coast Program for Central Coast Program for 
AgricultureAgriculture



With 2000 enrollees, we needed to With 2000 enrollees, we needed to 
leverage staffing with technology!leverage staffing with technology!



We Structured Ag Monitoring for We Structured Ag Monitoring for 
CompatibilityCompatibility

With Central Coast Ambient Monitoring With Central Coast Ambient Monitoring 
Program (CCAMP)Program (CCAMP)
With City of Salinas storm water permit With City of Salinas storm water permit 
With StateWith State’’s Quality Assurance and s Quality Assurance and 
data delivery approachesdata delivery approaches



SWAMP is CaliforniaSWAMP is California’’s Surface Water s Surface Water 
Ambient Monitoring ProgramAmbient Monitoring Program

SWAMP data delivery is required for SWAMP data delivery is required for 
several regulatory and grant programsseveral regulatory and grant programs

SWAMP will serve as a water quality data SWAMP will serve as a water quality data 
warehousewarehouse

SWAMPSWAMP



CCAMP WebCCAMP Web--based Data Delivery based Data Delivery 
and Checkingand Checking

www.ccamp.org























Data delivered using this formatData delivered using this format

CCAMP dataCCAMP data
Ag program dataAg program data
Volunteer data ($40 K grant)Volunteer data ($40 K grant)
Grants projects ($500 K grant)Grants projects ($500 K grant)
Data organized through outside grant Data organized through outside grant 
through the Monterey Bay National Marine through the Monterey Bay National Marine 
SanctuarySanctuary

We have over 200,000 lines of data in this format!



Getting Data out of the PileGetting Data out of the Pile



Data format is compatibleData format is compatible

With SWAMPWith SWAMP
With CCAMP QA checkerWith CCAMP QA checker
With CCAMP web site generatorWith CCAMP web site generator
With CCAMP 303(d) listing toolsWith CCAMP 303(d) listing tools



CCAMP QA CheckerCCAMP QA Checker

Direct upload from LIMSDirect upload from LIMS
Electronic checking ofElectronic checking of

Matrix spike recoveries and duplicatesMatrix spike recoveries and duplicates
Laboratory duplicatesLaboratory duplicates
Field duplicatesField duplicates
Lab flag vocabularyLab flag vocabulary

Decision support for fitness of useDecision support for fitness of use
““acceptableacceptable””, , ““estimatedestimated””, or , or ““rejectedrejected””



CCAMP Website GeneratorCCAMP Website Generator

Uses open source code Uses open source code 
Compatible with Google Earth, Google Compatible with Google Earth, Google 
Maps, Yahoo mapsMaps, Yahoo maps
Displays data from multiple projectsDisplays data from multiple projects
Integrates land use informationIntegrates land use information
Can spawn websites for participating Can spawn websites for participating 
programsprograms







CCAMP 303(d) Listing ToolsCCAMP 303(d) Listing Tools

Scans data for Scans data for exceedancesexceedances
Applies site, water body, regional, state and Applies site, water body, regional, state and 
national criterianational criteria

Produces Produces ““Lines of EvidenceLines of Evidence””
Specific to Specific to analyteanalyte, beneficial use, water body , beneficial use, water body 
and projectand project
QA documentationQA documentation
References on criteria, data usedReferences on criteria, data used
Spatial and temporal representationSpatial and temporal representation



How does it do this?How does it do this?

Sites and water bodies are crossSites and water bodies are cross--walked walked 
to beneficial uses and any specific criteriato beneficial uses and any specific criteria
AnalytesAnalytes are crossare cross--walked to criteria for walked to criteria for 
specific beneficial usesspecific beneficial uses
Each criterion has attached source Each criterion has attached source 
documentationdocumentation
All Projects have documentation on level All Projects have documentation on level 
of quality assuranceof quality assurance



Region 3

Waterbody Segment Salinas Reclamation Canal

Pollutant Ammonia as N, Unionized

Matrix Water

Beneficial use(s) Region 3 Aquatic Life

Water Quality 
Objective/Criteria

Central Coast Waterboard Basin Plan General Objective, Chapter III, 
Section II.A.2 General Objectives for  Inland Surface Waters, Enclosed 
Bays, Estuaries.

Evaluation Guideline Basin Plan General Objective (page III-4) states that the discharge of wastes 
shall not cause concentrations of unionized ammonia (NH3) to exceed  
0.025  mg/l (as N) in receiving waters.

Sample Count 25

Exceedance Count 7

Data References Data for this assessment unit was collected by one monitoring project: 
CCAMP (Salinas)

Spatial Representation Data for this line of evidence for Salinas Reclamation Canal was collected at 2 
monitoring sites [ 309ALD-Salinas Reclamation Canal at Boranda Road, 
309ALU-Salinas Reclamation Canal at Airport Road]

Temporal Representation Data was collected over the time period 11/30/1999-12/12/2006

Water Body Specific 
Information

Staff is not aware of  any special conditions that might effect interpretation of 
the data.

Data Quality Assessment Excellent

QAPP Information All data was collected following the Standard Operating Procedures and Data 
Quality Objectives outlined in the SWAMP QAMP, (Puckett, 2002). 

Lines of 
Evidence



Our data has generated over Our data has generated over 
6,000 Lines of Evidence for 6,000 Lines of Evidence for 

303(d) and 305(b) uses303(d) and 305(b) uses



Incentives for UseIncentives for Use

Compatible with SWAMP data structuresCompatible with SWAMP data structures
Simple tabular delivery formatSimple tabular delivery format
Reduces data management staffing because of Reduces data management staffing because of 
web checker and other toolsweb checker and other tools
Web site provides incentive to playWeb site provides incentive to play
Puts project data in larger contextPuts project data in larger context
Meets grant delivery requirementsMeets grant delivery requirements



Questions?

Karen Worcester
kworcester@waterboards.ca.gov

(805) 549-3333

mailto:kworcester@waterboards.ca.gov
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