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Human observers have been used since 2000 to count smolts emigrating from the Lake
Washington basin by way of the four smolt flumes at the Chittenden Locks.  The two primary
routes taken by smolts in passing the locks are thought to be the smolt flumes and the large lock.
Relative fish guidance efficiency (RFGE) is the relative percentage of smolts that use the flumes
versus being entrained into the large lock culvert filling system.  The number of smolts using the
flumes is a key component of RFGE, and has a large effect on the assessment of the success of
efforts to reduce smolt entrainment.  Other uses of the flume smolt count data include
approximations of the total number of smolts that exit the basin.  The purpose of this 4-5 May
2002 study was to assess the ability of humans to accurately count smolts as they pass out of the
PIT tag tunnel readers attached to the four smolt flumes in spillway bays 4 and 5 at the locks
spillway dam.

Experienced and inexperienced observers were challenged in a total of 48 trials among the four
flumes (1 50 cfs flume, 1 @ 90 cfs, 2 @ 130 cfs).  The number of hatchery chinook per trial
injected into each flume ranged from zero to over 500.  The number of smolts presented had a
frequency distribution similar to that seen in hundreds of 5-minute counts in previous years
(mostly very low numbers, but large smolt groups at times).

There was no significant difference between experienced and inexperienced observers in their
ability to count smolts.  Observer count accuracy dropped rapidly when the number of smolts
presented exceeded about 30.  In a separate test series, an experienced observer missed an
average of 70% of presented smolts when they exceeded 75 in number within a 5-minute trial.

Flume volume was the primary influence on count accuracy.  Overall observer accuracy was
34.5%, and varied among the flumes.  Flume count accuracy ranged from 11% in 4B (130 cfs) to
54% in 4A (50 cfs).  Only counts from the 50 cfs flume (4A) were significantly different (more
accurate) than those from the other flumes.  Mean count accuracy for Flume 4A was 54.2%, and
was 25.2% for the other three.

Smolt count correction factors were derived from the 2002 data, but are likely to be improved by
a follow-up calibration using fish of a size range that is similar to that seen in the hatchery and
wild smolts that arrive at the locks.


