Fish Ladder Cooling  - JDA, MCN, ICH, LMN

Spray Bar (#1). Better than no cooling system, but seems we should be trying to improve on it.
Modified spray bar (#1A) seems worth a try. We would need a way to monitor fish behavior upon exiting ladder (video system?). I don’t understand why the required flows (“200% of fishway exit flow”) are so high.
Bubbler system (#2) seems more experimental with a higher potential to cause behavioral changes.
Sumerged jet (#3) seem like they could be an O&M issue. Hard to tell how much of jet would reach ladder exit.
Pumped Fish Exit (#4) has some good features. Though I expect it could be expensive and require more maintenance than current shower design.
Gravity Chimney (#5) – Unclear to me how it will convey much cold water to fishway exit. I don’t think we should depend on fish sounding down to chimney opening.
Temperature Curtain (#6) – Too much potential for obstructing fish movement. Also seems like potential for issues with cables, anchors, debris, wind movement of tanks, etc.
Mechanical (#7) – We should first try to take advantage of natural cold water for cooling before spending money and power on chilling it. Very expensive and high maintenance.

Overall, I’d recommend the modified spray bar and the pumped fish exit be considered for further refinement.

