Date: 9/5/12

From: Bob Cordie

Re; PUD North Fishway Second Turbine Proposal – Potential Affects to Fish Passage
Northern Wasco County PUD presently operates and maintains an ~800cfs turbine at The Dalles Dam that harnesses power from water that provides attraction flow for the north fishway.  Originally this flow fed into plunge pools before entering the auxiliary water system. PUD installed a turbine in the early 90s with a full complement of juvenile fish diversion screens. This turbine provides enough water for only 1 of the 2 available adult fishway entrance openings to be operated in criteria. The second entrance remains closed with a bulkhead. A plunge pool still remains as a backup system if the PUD turbine is off line. However this system is not screened for juveniles. 
The PUD proposes to install a second, equal sized turbine adjacent to the original. This would in effect double the amount of attraction water into the north fishway. Many questions still remain whether this would be positive or negative impacts to fish passage. The following is a breakdown of fish passage for the north fishway to better understand potential affects;

Adult fish passage – PUD second turbine under 3 spill scenarios

1) During no spill it will most likely result in increased adult passage for the north entrance. Passage data shows that there is decreased north passage when the spillway is closed. However, overall dam passage time may not change with increased north passage. North and south passage times are similar.

2) During spill from ~30 KCFS - ~100 KCFS there may not be an increase north fish passage use. The spill flow provides adequate attraction to the entrance area. Added attraction flow at the entrance is likely not needed.
3) During spill from ~100 KCFS -~200KCFS, it will likely not increase north fish passage use. Passage data suggest that adult salmon have a difficult time getting through spill turbulence at these spill levels.
4) During spill >200KCFS there may not be an increase fish passage use. Passage data shows that increased tailwater levels at this spill level create hydraulic conditions along the north shoreline for fish to get through to the entrance. However, added attraction flow at the entrance is likely not needed.
Adult fish passage – PUD second turbine under east fishway fish unit failure
1) If a single fish unit fails there may be some benefit to having more attraction water for north passage. Single east fishway unit can maintain marginal east fishway entrance attraction. However, the added PUD attraction would provide an alternate route.
2) If both fish units fail there will definitely be benefit to added attraction to the north fishladder. It is well documented that no attraction water for east fishway, even for short time periods, results in passage delay. 
3) Backup auxiliary water supply under design for east fishway 2 fish units. Expected installation in 2015. It has been investigated for ~18 years. It is possible the installation date will be well beyond 2015. 

Juvenile fish passage – PUD second turbine under various river conditions

1) Spillway operation for fish passage occurs from Apr10 – Aug30.  A vast majority of juvenile fish passage (~80%) occurs via the spillway. The PUD operation will likely not divert any fish from the powerhouse. Adding flow through into the PUD intake may increase the amount of juvenile fish entrained, but since the number of fish now are negligible, it will likely remain negligible. Additionally, survival comparisons between the spillway and PUD screened intake are similar.
2) Intake flows will increase with the additional 800 CFS. This will impinge more debris, especially during non spill. More debris in combination with higher flows through trashracks often results in higher descaling and mortality. Raking frequency would have to increase to maintain criteria.

3) PUD juvenile release pipe presently releases juveniles at the entrance of the north fishway. Predation rates of these bypassed fish in the tailrace are unknown. However, we suggest moving the discharge pipe further downstream if a second turbine is installed. This would put PUD bypassed fish in a better locations under all flow conditions, and the length of bypass pipe would be similar.
Flow/Passage proportion estimates at 200KCFS river flow scenario;



Percent Flow

Fish Passage

Spill

40.0%


~80%
ITS

2.3%


~10%
PUD

0.5%


<0.5%
Turbines
57.2%


~10%
Note; Spill and PUD flow would be closely connected due to proximity. Any change in PUD operations will likely not affect ice trash sluiceway and powerhouse passage.
