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Entrainment = withdrawal of smaller aquatic 
organisms along with raw water.
Organisms of greatest concern are early life 
stages of fish and shellfishstages of fish and shellfish
Larger individuals easily screened out –
screening of entrainables not so easy
Often will be potential aquatic impact of 
greatest concern by regulators/concerned 
public.
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Preconstruction for impact assessment 
(e.g., EIS)
Operational permit-required studies
Confirm intake/operational alternative Confirm intake/operational alternative 
performance.
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Provide data to:
Estimate annual entrainment by species
Describe annual, seasonal, and diel 
entrainment patterns.entrainment patterns.
Determine length distributions.
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Naked goby

Striped bass

 

15 other taxa

Morone sp.

Bay anchovy
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Indian Point
Striped Bass

Diablo Canyon
Smoothhead Sculpin
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Atlantic tomcod
White perch
Striped bass
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Post Yolk-sac Larvae JuvenileYolk-sac Larvae
  

 Day
 Dusk
 Night
 Dawn

 

16.1%

67%

4.52%
12.4%

Winter
flounder  
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97.7%97.7%
33.3%35.5%

19.5%
11.7%
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Largely restricted to larger larvae or 
early juveniles
Function of turbidity and turbulence of 
waterwater
Very difficult to quantify
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Well accepted gear.
High volume/short 
duration.
Requires lower water 

Generally accepted gear.
Integrates sample over 
long time period.
Allows sampling of 

NETS PUMPS

Requires lower water 
velocities (< 3 fps).

Allows sampling of 
otherwise inaccessible 
areas and high velocity.
Precise control of volumes.
Can simulate water 
withdrawals
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Sample volumes should be as large as 
practical (minimum of 60 – 100 m3).
Cover entire 24-hr period.
Use net mesh small enough (minimum Use net mesh small enough (minimum 
of 500 micron, 300 micron potentially 
better).
Make sure samples reflect 
characteristics of organisms being 
entrained.
Begin before and end after entrainment 
season.
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Integrated process to ensure results are 
sufficient to meet needs.
Routine in most business and 
manufacturing processes for decades.
Well established in some environmental Well established in some environmental 
monitoring (e.g., chemical analyses).
Now becoming accepted as part of 
biomonitoring programs (e.g., Biocriteria 
QAPPs).
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SOPs key to successful QA program.
Ensure consistent sampling and 
analysis.
Provides standard for auditing.Provides standard for auditing.
Should address field sampling, 
laboratory processing, data 
management and QC.
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Integrated process, usually involving 
sampling or re-inspection with feedback, 
which ensures specified outgoing 
quality level.
Usually involve statistically-based re-Usually involve statistically-based re-
inspection procedures (e.g., lot-by-lot, 
continuous sampling).
Designed to meet specified average 
outgoing quality limit.
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Periodic audits of all aspects of study to 
assess compliance with SOPs.
Provide for non-compliance rectification.
Sample and data chain of custody.Sample and data chain of custody.
Equipment calibration.
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Compile all relevant information
Get regulator engaged to determine issues
Determine likely susceptible species
Establish appropriate sampling periodEstablish appropriate sampling period
Develop detailed study plans with rationales.
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Overview of regulatory requirements.
Description of source water body/intake.
Summary of prior biological studies.
Description of fish and shellfish 
community.community.
Rationale and brief description of likely 
susceptible species.
Brief description of study design and 
protocols.
Brief description of QA plan.
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Study Plans - $10 – 20K.
Mobilization & Equipment - $5 – 20K.
Sampling - $2 – 4K per 24-hour event.
Entrainment Lab - $200 – 400 per Entrainment Lab - $200 – 400 per 
sample.
Data Management & Report - $15 –
30K.
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Task Costs ($)

Mobilization 5-20KMobilization 5-20K

Sampling 52-104K

Lab Processing 21-80K

Report 15-30K

Total 93-234K


