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SUBJECT:  John Day Model Visit 12-15 MAR 2012 for Turbine Unit Priority, Turbine Unit Loading, and Minimum Spill for Turbine Survival Program
Objectives:
1. The primary objective of this model was to investigate powerhouse egress patterns in the John Day 1:80 General Model at ERDC.
2. Turbine unit priorities, turbine unit loading, and minimum spill levels during low flows (power emergency situations) were investigated as part of the model visit. 
Introduction 
3. Time/Date: 
12-15 MAR 2012
4. Location: 

ERDC, Vicksburg MS: John Day 1:80 General Model
5. Personnel:

Sean Askelson, CENWP-EC-HD

Bob Wertheimer, CENWP-PM-E
Gary Fredricks, NMFS

Ed Meyer, NMFS

Trevor Conder, NMFS

Rick Kruger, ODFW

Scott Bettin, BPA

Christine Petersen, BPA

Don Wilson, ERDC

David Maggio, ERDC

6. Conditions: 
We looked at 29 flow conditions during the week.  Total river 



flows ranged from 250 kcfs down to 100 kcfs.  Spill percent



ranged from 40 to 0% total river flow.
Discussion
7. The existing working unit priority for John Day is as follows:
5, 1, 3, 16, 14, 12, 10, 8, 15, 2, 11, 7, 4, 13, 9, then unit 6
8. The 1% peak efficiency operating range for the turbines at John Day are approximately 11.4 to 17.4 kcfs (at 105 feet head with ESBS) and 12.7 to 19.6 kcfs (at 105 ft head without screens).  The project can operate anywhere within those ranges.  For modeling purposes, 15k was the “starting operating point” for each individual turbine units and adjusted to meet total river flows as necessary. 
9. Model Tests numbered 1-4 observed 250 kcfs total river flow.  Tests 1-2 had 40% spill while test 3-4 had 30% and 20% spill respectively.  Comparing tests 1 to test 2 confirmed that moving unit 15 flow to unit 4 was not preferential.  Unit priority demonstrated in Test 3 was acceptable as tested, and test 4 (20% spill) had reasonable egress from the spillway.  
10. Model Tests numbered 5-7 observed 200 kcfs total river flow.  Unit priority demonstrated in Test 5 (30% spill) was acceptable as tested.  Test 6 and test 7 compared existing unit priorities to block loading the ends of the powerhouse.  Existing unit priority was preferred over the block loading the ends of the powerhouse.
11. Model Tests numbered 8-16 observed 150 kcfs total river flow.  Tests 8, 9, and 10 all demonstrated 30% spill with existing unit priorities.  Test 8 used 15kcfs through seven active unit, test 9 lowered the discharge in 4 of the units to allow for eight active units in operation (at a lower operating point), and test 10 raised the per unit discharge to 18kcfs to allow for six active units.  Although the powerhouse egress was generally slower during test 9, the majority of the flow moved downstream (did not recirculate to the middle “dead area” downstream of the powerhouse).  For egress purposes, is generally better to minimize the gap between the north and south units if possible, although operating lower in the 1% efficiency region may result in higher direct mortality.
12. Tests 11, 12, and 13 all demonstrated 40% spill, 11 and 12 used existing unit priorities while 13 altered unit priority.  Test 11 used 15kcfs through six active units; test 9 raised the discharge in all units to allow for six active units at 18 kcfs.  Test 13 moved discharge from unit 3 to unit 12 in the unit priority list.  Generally, test 11 had better overall powerhouse egress and no improvements were made reprioritizing unit 3 to unit 12.

13. Test 14 demonstrated 20% spill with existing unit priority and FPP TSW spill patterns.  A large recirculation pattern sets up downstream of the spillway with a portion of the TSW flow recirculating upstream.    

14. Test 15 demonstrated 0% spill with existing unit priority.  Egress from the powerhouse was good with no flow recirculating upstream, although the powerhouse is a lower survival route.  The egress alone was better than either 20% run, although A SIMPAS run would be helpful in determining quantifying the number of fish assumed going to each route to draw some conclusion into which would be a better alternative for juvenile fish.

15. Test 16 demonstrated 20% spill with existing unit priority and FPP spill patterns without TSW (Bulked North Patterns).  A large recirculation pattern sets up between the powerhouse and the spillway with a large portion of the powerhouse flow recirculating upstream to be entrained by the spillway jet.
16. Tests 17 to 23 all demonstrated 125 kcfs total river.  Test 17 and 18 used five and six active units respectively with 40% spill, with the existing unit priority.  The powerhouse egress was slightly better with five active units (Test 17).

17. Test 19 and 20 used six and seven active units respectively with 30% spill, with the existing unit priority.  The powerhouse egress (particularly in the middle of the powerhouse) was slightly better with seven active units (Test 20).
18. Test 21 and 22 used seven active units respectively with 20% spill, with the existing unit TSW FPP pattern and without TSW FPP pattern (bulked north) respectively, test 23 had 0% spill.  The powerhouse egress was slightly better with TSW active (Test 21), although TSW egress was poor.  A large recirculation sets up downstream of the skeleton bays and spillway with the bulk north pattern (test 22).  The powerhouse egress is good with 0% spill (test 23), , although A SIMPAS run would be helpful in determining quantifying the number of fish assumed going to each route to draw some conclusion into which would be a better alternative for juvenile fish.

19. Tests 24 to 29 all demonstrated 100 kcfs total river with existing TSW FPP spill patterns.  Test 24 through 26 demonstrated 40% spill.  Tests 24 and 25 demonstrated four and five active powerhouse units respectively, with the existing unit priority.  TSW egress was better under test 24 (four unit) operations.  Test 26 bulked four powerhouse units south, which resulted in poor egress overall with significant amounts of flow recirculating back upstream near the end of the navlock guide wall.

20. Test 27 and 28 demonstrated 30% spill conditions with five and four active units respectively, each with existing TSW FPP spill patterns.  TSW and Powerhouse Egress was poor under both test conditions, but slightly better for test 28.
21. Test 29 demonstrated 30% spill conditions with four active units, but the TSW FPP spill pattern was modified to only use one TSW (bay 19); the TSW in bay 18 was removed.  Egress was better from the TSW and the powerhouse at this river level.
Conclusions:

22. The unit priority used during the development of the TSW spill pattern is acceptable and does not need to be changed.
23. Block loading the powerhouse (north and south ends) does not improve powerhouse egress due to the large area between bulked flows (either powerhouse bulked flow or spillway bulked flow) causing recirculation cells moving flow upstream.
24. When the spillway is in operation, powerhouse egress is reasonable when 7 units are operational (at any unit operating point).  Direct survival may increase if operating higher in the 1% operating range, but egress would diminish somewhat if that operation resulted in operating less than 7 units.
25. Egress (powerhouse and spillway/TSW specifically) was generally better at low river levels (<150 kcfs) with 0% spill compared to 20% spill.  It is known the powerhouse is the lowest survival route at the JDA project, so some reduction in spillway egress may be allowable before it is biologically beneficial to turn spill off.
26. At very low river levels (100 kcfs), egress from the TSW under the existing FPP operations is fairly poor.  Some benefit was observed when the TSW was removed from spillway bay 18 and spill patterns adjusted.  If a power emergency was declared and spill volumes had to be reduced, this may be a way to spill <30% without resorting to a 0% spill situation.  
Recommendations:

27. The unit priority used during the development of the TSW spill pattern should be finalized: 5, 1, 3, 16, 14, 12, 10, 8, 15, 2, 11, 7, 4, 13, 9, then unit 6
28. Investigate SIMPAS scenarios (NMFS) for low total river flow conditions to see when it is biologically better to have no spill compared to “some” spill with poor egress.

29. Discuss the need to develop one TSW spill patterns for low flow river conditions for future study.
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