
PugetSoundStreamBenthos.org

An inter-agency resource for managing 
benthic macroinvertebrate monitoring 

data in the Puget Sound region



Problem

• Data “managed” in Excel files provided by 
private labs
– Excel can’t enforce business rules
– Versioning

• Data analysis is difficult
– Different jurisdictions use different templates
– Very hard to QC lab metrics
– Across years / jurisdictions – not done



Solution

• Collaborate w/ others
• Focus on needs
• Participants:

– King County WLRD
– King County Roads
– Pierce County
– Snohomish County
– City of Seattle



Development Process

• Initiated in Spring of 2007
• Team of IT staff and SMEs
• COTS Review
• Develop initial requirements
• Agile development
• Launched site in August 2008



COTS Review

• Researched existing solutions:
– EDAS (EPA)
– EIM (Ecology)
– EcoAnalysts, Inc.

• Custom solution determined to be best
– Less effort overall
– More suited to specific needs
– Easier to maintain & upgrade



System Architecture

• Database (MS SQL Server 2005)
– Maintain integrity
– Perform analysis

• Web Interface (.net 2.0)
– Viewing data
– Managing / uploading data

• Desktop tool (Access 2003)
– Lab entry / upload



Business Rules

• Jurisdictions control their own data
• ITIS taxonomic names

– Exceptions for Groups
– Duplicate issues
– Shorten list

• BIBI Analysis
– Wisseman 1998 attributes (initially)
– Clingers from SalmonWeb



Implementation

• King County WLRD Developers
• Hosted offsite (independent)
• Neutral domain name

– http://pugetsoundstreambenthos.org/







Data Loading

• King County staff for historical data
– 2006 loaded

– 2007 loaded for Seattle (17 sites)
– 2008 in process

33 (11)Seattle

31Snohomish County

54 (18)Pierce County

81King County Roads

160King County WLRD

# of SamplesJurisdiction



Data Loading (cont’d)

• Historical metadata difficult to obtain
• Labs can upload new data
• Business Rules enforced for future data



Expand Geographic Scope

• Ecology Contract
– Survey & gap analysis

• 106 jurisdictions/organizations
• 25 have macroinvertebrate data

– Otain and load data
• ~18 to be included

• Technical Services Agreements
– Long-term O&M





Demo
http://pugetsoundstreambenthos.org/



Analysis Page Features

• Geographic filter
• Project filter
• Date filter
• More options

– Spatial Aggregation
– BIBI type
– Metric
– Replicate handling
– # of organisms filter



Features (cont’d)

• Integrated tooltips
• Zoom control
• Plot scores vs. Show scores
• Show samples
• Download
• Administrative interface
• Lab interface









Future Work
• Load more historical data
• Future releases:

– Extend attribute options
– Support different BIBI analyses
– Data entry application upgrade
– Subsampling
– Spatial aggregation display
– Trends
– Animation
– Associated habitat data?
– Predictive modeling?


