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Presentation Outline 

• History of Salton Sea and QSA Water Transfer 
• Monitoring Objectives 
• Monitoring Network Design Process 
• Instrument Selection Process 
• Equipment and Construction Procurement 

Process 
• Network Construction Sequence 
• Initial Air Quality Findings 
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Paradise Boom and Bust 
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2003 Quantification Settlement Agreement 
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Signatories: 
• Imperial Irrigation District 
• Coachella Valley Water District 
• San Diego County Water Authority 
• Metropolitan Water District 
• Palo Verde Irrigation District 
• Vista Irrigation District 
• City of Escondido 
• California Department of Water Resources 
• California Department of Fish and Game 
• La Jolla, Pala, Pauma, Rincon and San Pasqual Bands of Mission Indians 
• United States Department of Interior 
• United States Bureau of Reclamation 
• United States Fish and Wildlife Service 



Air Quality Monitoring Requirement 
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Range of Alternative Ecosystem Restoration Projects Evaluated in QSA Mitigation Analyses 

Preferred Alternative No Action Alternative 
2040 2040 

$8.9 Billion 



Air Pollutant/Parameter Selection 
Process – Funding-Driven 

• Stakeholders Wanted: 
– Ammonia 
– Carbon Monoxide 
– Hydrogen Sulfide 
– Oxides of Nitrogen 
– Ozone 
– PM10 
– PM2.5 
– PM Deposition 
– PM Toxics 
– Sulfur Dioxide 
– Surface Meteorology 

 

• Mitigation Plan Required: 
– PM10 

– PM2.5 

– PM Toxics 
– Surface Meteorology 

 

• Joint Powers Agency Funded: 
– PM10 

– PM2.5 

– Surface Meteorology 
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Network Design and 
Construction Steps 

• Determination of Number and General 
Locations of Stations 

• Online Investigation of Potential Sites 
• Onsite Confirmation of Site Adequacy 
• Acquisition of Site Entitlements 
• Instrument Selection 
• Procurement Process 
• Construction and Installation Sequence 
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High Wind Directions at 
CIMIS Stations in 2004 
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Initial Station Location Design 
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Final Station Location Design 



Station Siting Criteria 

• Proximity to 2003 shoreline (-228 ft msl) 
• Line power availability 
• Accessibility 
• Security 
• Public land 
• Distance from mechanically-generated PM 

sources 
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Site Investigations:  Online 
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Site Investigations:  Onsite 
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Final 
Site Selections 
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Monitoring Site Entitlements 

15 

• Federal, State, and Local Agencies from Which 
Land Use Entitlements Were Required: 
– U.S. Department of Interior: Bureau of Reclamation 
– U.S Department of Interior:  Fish and Wildlife Service 
– U.S. Department of Defense:  Army Corps of Engineers 
– California Department of Parks and Recreation 
– Bombay Beach Community Services District 
– Salton City Community Services District 
– Torres Martinez Desert Cahuilla Indian Tribe 



Continuous PM Monitoring: 
BAM vs. TEOM 

• Personal Bias:  Experience with TEOMs in: 
– Maricopa County (Phoenix), Arizona 
– Pinal County (Casa Grande), Arizona 
– Owens Lake, California 
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BAM vs. TEOM Comparison 
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Parameter MetOne BAM 1020 Thermo TEOM 1405-D 

PM10 Upper Concentration Limit 1,000 µg/m3 40,000 µg/m3 

Actual Sampling Time Per Hour 42 minutes 60 minutes 

Minimum Averaging Time 20 minutes 10 seconds 

PM10-PM2.5 Capability in Single Monitor No Yes 

Semi-Volatile Measurement Accuracy Good Poor 

U.S. EPA Certification Yes No 



Continuous PM Monitoring Priorities 

• Continuous sampling of both PM10 and PM2.5 
by one instrument if possible 

• Minimum sampling time = 5 minutes 
• Maximum inlet PM10 concentration capability 

= 40,000 µg/m3 

• Monitor selected: TEOM 1405-D dichotomous 
sampler without FDMS (semi-volatile) inlet 
package 
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Meteorological Parameters 

• Priorities: 
– Dispersion modeling meteorological file generation 

capability (AERMOD, CALPUFF) 
– Instrument durability in high temperature, high PM 

loading environment 
• Meteorological parameters selected: 

– Wind speed and direction, scalar and vector1 

– Wind speed at 1 m, 2 m, and 10 m for roughness 
height analysis1 

– Sigma theta (calculated) 
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Meteorological Parameters (cont.) 

• Meteorological parameters selected: 
– Ambient temperature at 2 m and 10 m for delta-T 

calculation1 

– Net radiation2 

– Relative humidity1 

– Barometric pressure1 

• Tower requirements: 
– 10 m height3 

– Tilt-down capability 
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Procurements Options – 
Advantages 

Direct Buy and Build Turn-Key Contract 
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Procurement Options – 
Disadvantages 

Direct Buy and Build Turn-Key Contract 
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Procurement Process 

• ARB developed vendor and equipment lists for 
IID use including: 
– TEOM Dichot PM2.5/PM10 continuous monitors 
– Meteorological instruments and tower 
– Shelter 

• IID had civil engineering consultant design 
shelter and tower foundations, prepare 
construction drawings 
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Procurement Process (cont.) 

• IID, with ARB technical support, prepared and released 
RFQ to monitoring equipment vendors, 5 qualified 
proposals received 

• IID supervised scoring of proposals by Salton Sea air 
quality team, selected 3 finalists 

• IID hosted a Salton Sea air quality team panel that 
interviewed and scored the finalists 

• IID and the air quality team selected the successful 
proposer based on technical scores and IID review of 
financial qualifications, past performance, 
subcontractor qualifications, and costs proposed  
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Station Construction Sequence 

• American Ecotech, turn-key contractor, 
purchased all equipment, assembled 
complete shelters and towers in 
company warehouse, and tested all 
systems 

• Ecotech subcontractor constructed 
foundations, electrical service, and 
tower signal cable 

• Ecotech packaged each shelter and 
transported each directly to installation 
site  
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Construction Sequence (cont.) 

• Ecotech anchored each shelter and tower to 
foundations and completed electrical and signal 
wiring 

• IID and air quality team performed acceptance 
inspections and reviewed Ecotech acceptance 
test reports and data 

• Ecotech programmed web-based dataloggers and 
provided training to Imperial County APCD and 
Torres Martinez tribal technicians tasked with 
operating and maintaining the Salton Sea 
network 
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Epilogue 

• The Salton Sea PM and meteorological monitoring 
network has generally met monitoring objectives since 
February 2010 

• The second and third phases of monitor purchases (PM 
filter, ozone, NOx, CO, H2S, NH3, PM deposition) have 
not been funded by the QSA-JPA because of a scope 
change in Ecosystem Restoration Project 

• ICAPCD developed a QAPP and operator’s manual for 
the network monitors, and IID has updated these 
documents after taking over network operation in July 
2011 
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Epilogue (cont.) 

• Network data is reported hourly to AQMIS, but 
not to AQS as TEOM dichots remain uncertified 

• PM10 data recorded by the network show two 
stations (Salton City and Naval Test Base) to be 
significantly impacted by nearby migrating sand 
dunes during high wind events 

• Correlation of Salton Sea PM data with 
ICAPCD/SCAQMD data show playa dust emissions 
not impacting nearby communities to date 
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2015 PM10 Summary 
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2010-2014 PM10 Trends 
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