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A Wide Range of things can be monitored:  from huge civil structures like dams and bridges and skyscrapers, to agricultural monitoring and crop production and controls, to local streams and weather conditions.  
· Some monitoring systems are used to provide early warning and public safety applications using sophisticated sensors and smart technology.  
· The USGS uses seismic monitoring equipment to closely track volcanoes and earthquake activity, landslides, floods and mineral mapping all over the world.  They use the data to help engineers design new and safer structures and improve hazard maps to keep people from unsafe seismic zones or landslide areas.
· NOAA and other agencies use data gathered from remote weather stations and satellite data collection networks.  
· These are some examples of how the field of instrumentation can be applied across many types of applications across a wide range of disciplines.  
At Thurston County we don’t have satellites yet but we do keep and eyes on our local conditions with some of the same tools and techniques that our bigger colleagues use.  We use a combination of automated data collection loggers and manually collected data depending the situation and data needs.
Thurston County’s Program has Three Primary Types of Monitoring Station Systems.  They are allocated between two funding sources:
· We have an Inter- local Monitoring Program that includes participation of Olympia, Lacey and Tumwater and covers most NPDES 2 sites in the North Part of Thurston County.  The Cities pay for data that Thurston County collects on behalf of all cooperating agencies.  Each partner pays their pre-determined share.
· All other Monitoring activities such as site specific data collection stations outside of the city limits or NPDES2 boundary.  Grants and Capital Facilities as well as special requests fall under this category.  It is county wide and covers all types of monitoring sites that are not part of the inter-local fund.
Below are the types of stations we generally install and monitor:
· Precipitation and Weather/Environment 
1) 2 live stations (one in the back parking lot and one at our Littlerock Site) 
a) Remote data accessed via the internet
b) Backed up with “official” standard instrument station. 
2) Total of 20 Environmental monitoring stations with the following instruments.  Each station has precipitation and a combination of one or more of the following.  Data is collected at 15 minute. intervals.
a) Rainfall - all stations
b) Barometer 
c) Temperature
d) Wind speed and direction
e) Solar radiation

· Groundwater Tracking
Long Term (usually Automated dataloggers for continuous data collection)
1) Salmon Creek Basin (and Scott Lake)
a) 11 Wells for long term monitoring of flood and drought conditions in the basin
b) Mostly automated and manual data collection
c) Twice per day readings- most stations over 6 years old, some over 12 years
d) Used for Early warning of flooding events when tracked with precipitation data.  Also for long term trends of groundwater in the Basin.
2) Hidden Forest
a) 3 Wells to track potential for flooding and to help determine if the pump station is being effective in keeping groundwater below a pre-determined level
b) Automated and manual data collection
3) Sunrise Beach Road Landslide
a) Long term tracking of groundwater and Tidal influence on groundwater within the landslide
b) Long term monitoring of the effectiveness of drainage system that was installed to keep groundwater controlled in the slide.
c) Automated and manual data collection
Project Specific Groundwater Tracking (Automated depending on project needs) Current/ongoing projects
1) Yelm
a) Thompson Creek Study
b) Yelm Creek Study
2) Tanglewilde 
a) Pre construction Baseline data
b) Effectiveness and performance  monitoring of the installed constructed mitigation was installed
3) Deschutes River Proposed Wetlands Project (Both Automated and Manual data collection)
Past Projects
1) Evergreen Terrace 2007 -2010
2) Carpenter Loop 2001-2003
3) Wesley Loop 2006-2008
4) Numerous others over the past 10 years

· Streamflow (other flow) Monitoring
This portion of the program generally falls under the Inter-local Monitoring Program but we also have about 25 percent of the sites outside of the inter-local work.  Most sites have a greater than ten year record.  Each site is data is collected automatically and also manually to correlate flow between what is collected by the datalogger and manually in the field with our ultrasonic sensor.
1) Total of ten Streamflow sites throughout the County
a) Black River
b) Eaton Creek
c) Green Cove Creek
d) McLane Creek
e) Percival Creek
f) Prairie Creek
g) Scatter Creek
h) Woodard Creek
i) Woodland Creek
j) Yelm Creek
Each Stream has a new generation datalogger that contains the sensor and logger in one package.  These replace the old technologies.   We use the same dataloggers for streamflow as we do for groundwater.  Each logger records the stage in feet (pressure) and the temperature of the water.
2) Stormwater System Flow Monitoring
a) Tanglewilde
b) Meridian Heights
c) Future NPDES stormwater permit requirements for flow and water quality monitoring
Landslide Monitoring 
Sunrise Beach Landslide is a long term monitoring program that was started in 2000 and will continue through 2020.

· The Data
What do we do with all the data we have collected from all of the sites over the past 10 -15 years?
The data is used by consultants designing stormwater and drainage systems; other agencies, partners and departments; citizens; and academic institutions from all over the US.  
Some quick facts
· We have 15 years of data from most of our permanent precipitation sites (or about 30 gigabytes of text data alone)
· 12 years of Groundwater data from Salmon Creek and other long term groundwater sites (about 3 GB of text files)
· 10-12 years of streamflow data (about 20GB of text data and 30 GB of processed data)
The data that we collect is processed and posted on 3 main websites.  Most of the data is not posted because of the overwhelming amount it would be impossible to maintain and sort.  We do post processed data for weather stations, groundwater and selected streams.  We now post most data in tables and charts in the PDF format or in Excel spreadsheets and they can be downloaded.  We will post specific requests for processed and raw data for any of our stations.
All of the data is kept on the department server and backed up on DVD.  A hard copy of each site is kept in the file cabinet outside our current office space. 
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