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Environmental Services: Since 1980Environmental Services: Since 1980

•• Aquatic Toxicity TestingAquatic Toxicity Testing

•• Treatability StudiesTreatability Studies

•• Stream Stream BioassessmentsBioassessments

•• Environmental Impact AssessmentsEnvironmental Impact Assessments

•• Mitigation PlansMitigation Plans

•• Total Maximum Daily LoadsTotal Maximum Daily Loads

•• Site Specific Standards ModificationsSite Specific Standards Modifications

•• TSCA Product RegistrationTSCA Product Registration



The BioSensorThe BioSensor®®

•• The Canary in the Mine ConceptThe Canary in the Mine Concept

•• Fish Serve As SensorsFish Serve As Sensors

•• Provide Broad Based Detection Provide Broad Based Detection 

•• Continuous Sensors Provide Timely Warning Continuous Sensors Provide Timely Warning 

•• Complement Other Security Measures to Provide Complement Other Security Measures to Provide 
Safety at a Reasonable CostSafety at a Reasonable Cost



RATIONALERATIONALE

•• Fear of contaminationFear of contamination

•• Minimize riskMinimize risk

•• Enhance publicEnhance public’’s trusts trust

•• Need for broad scope early warningNeed for broad scope early warning

•• Easy to set up, operate and maintainEasy to set up, operate and maintain

•• Cost effectiveCost effective



Desired Characteristics ofDesired Characteristics of 
Automated BiomonitorsAutomated Biomonitors

•• Automated Automated 
•• Real timeReal time

•• OnOn--lineline

•• SensitiveSensitive

•• Rapid responseRapid response

•• Easily interpretable Easily interpretable 

alarmsalarms

•• Reliable alarmsReliable alarms

•• Minimal false alarmsMinimal false alarms

•• Reliable technologyReliable technology

•• Commercially available Commercially available 

•• InexpensiveInexpensive

•• Minimal installation Minimal installation 

•• Minimal trainingMinimal training

•• Minimal maintenanceMinimal maintenance





Monitor Monitor 
InterfaceInterface

ComputerComputer

BioAmpBioAmp®®

Exposure Exposure 
TanksTanks Sample Sample 

CollectionCollection

AudibleAudible

PhonePhone

SCADA / FTPSCADA / FTP

Water SourceWater Source DrainDrain



VENTILATORYVENTILATORY 
RESPONSESRESPONSES

Normal BaselineNormal Baseline

Increased Frequency,Increased Frequency,
Amplitude, and VariabilityAmplitude, and Variability

Decreased Amplitude,Decreased Amplitude,
Increased Gill PurgesIncreased Gill Purges



















































BIOSENSORBIOSENSOR®®

 
DATA SUMMARYDATA SUMMARY

•• Over 50 Chemicals TestedOver 50 Chemicals Tested
•• Approximately 10 Different Waste WatersApproximately 10 Different Waste Waters
•• Over 40 Different SpeciesOver 40 Different Species

–– Majority = 7 Different SpeciesMajority = 7 Different Species
–– Species Selection: Species Selection: c.f.c.f. Sensitivity Vs AvailabilitySensitivity Vs Availability

•• Acute Toxicants Acute Toxicants -- Response Time < 10 MinutesResponse Time < 10 Minutes
•• Chronic Toxicant Chronic Toxicant -- Response Time = Dose DependentResponse Time = Dose Dependent

–– LOEC = 1 LOEC = 1 –– 4+ h4+ h



WHAT THESE FISH KNOW WHAT THESE FISH KNOW 
MAY HURT YOU!MAY HURT YOU!



CONTACT INFORMATIONCONTACT INFORMATION

Dr. David GruberDr. David Gruber
Biological Monitoring, Inc.Biological Monitoring, Inc.

1800 Kraft Drive1800 Kraft Drive
Blacksburg, Virginia, USA  24060Blacksburg, Virginia, USA  24060

540540--953953--28212821
www.biomon.comwww.biomon.com

dgruber@biomon.comdgruber@biomon.com
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