SUBJECT:
Bonneville Forebay Elevation Deviation from September 8th 2009 to March 31st 2010 – Impacts to maximum forebay of 78 feet.
1. Deviation. Portland District requested a deviation from the Bonneville Water Control Manual (WCM) maximum forebay elevation starting September 8th 2009 and extending until March 31st 2010. The deviation is to increase the Bonneville forebay elevation from the year round normal maximum of 76.5 feet to a maximum of 78 feet. The increase is needed to provide a minimum tailwater at The Dalles spillway shelf of 76.0 feet at all times and 76.5 feet during construction hours. The increase in Bonneville forebay provides Corps of Engineers (CoE) and Bonneville Power Authority (BPA) the flexibility to meet the project operational requirements and to provide the requested tailwater at The Dalles.   The Deviation was approved and implemented starting September 8th 2009.
2. Problem. The Bonneville Project identified some areas of concern with an increase forebay and a test was conducted on Wednesday November 4th 2009 and the forebay was taken up close to the maximum of 78 feet – actual forebay elevation was 78.0 feet.  The test was done during the day when the project was fully staff and could document and react to the impacts associated with the increase in forebay elevation.

3. Test Results.  The test did identify issues that need to be discussed and factored into the implementation of the Deviation.

· GDACS – program that records project operations.  The GDACS system stopped recording data when the forebay elevation exceeded 77.5 feet.  The sensor appeared to be working and the problem was within the programming logic associated with GDACS.  But without this system working correctly BPA, RCC and the Control Room would be operating blindly.  The problem has been corrected and GDACS system will record data for the forebay range associated with the deviation.
· Mooring Bits in the Nav Lock, see picture 1 – The mooring bits rode up too high and encountered the grating.  Anticipated issues with the Floating Mooring Bitts (FMB) were resolved last week; after witnessing support beam anchors failing on FMB 1 the support beams on the other 7 FMB slots were removed.   Although a small pleasure craft locked through during this time and the mooring bit did hang up bit during the lockage because the upper wheel hung up at the top of the slot.  It appears as though this would not appear at 77.5 feet. 
· Ice and Trash Sluiceway Construction.  A contractor is mobilizing to the project on Monday November 9th to start work on removing the wall in the Ice and Trash Sluiceway.  The concern was wether a higher forebay would inundate the sluiceway.  The bulkheads were installed (topped off at 78.5 feet) and the chain gates were up to their maximum height (82 feet).  If flow were to go over the bulkheads it would leak through the chain gates into the Ice and Trash Sluiceway.  The contract language is clear that the sluiceway will not be dry and dewatering is a responsibility of the contractor.  However wind waves could cause overtopping more frequently than desired.  The project was working on sealing the bulkheads therefore the normal leakage that the contractor would be dealing with was not clear.  If sump pumps are required to maintain the construction site limited overtopping may or may not be an issue if the sump pumps can handle any overflow.  If the bulkheads seal and sump pumps are not routinely operating any overtopping could be significant.
· Adult Passage Issues.  Certain areas of the project also had fish passage related issues.  Several walkways/work platforms were submerged in the adult ladder channels, velocity was quite likely out of criteria in the serpentine sections of the upper ladders, and bulkheads at the spillway were overtopping and spilling water, debris, and perhaps fish that might be in there into the old fish locks.  The number of fish moving through the system now are small but it is likely the fish moving through the system now are native fish.

· Juvenile Passage Issues.  Almost every open orifice in DSM2 has water hitting the far wall and splashing well above the walkway grating. 
4. Deviation is for:  The deviation is required to provide sufficient tailwater at The Dalles spillway to allow for construction of the spillwall between bays 8 and 9 (referred to as the 8/9 Spillwall). To execute construction and insure completion of the 8/9 Spillwall prior to the 2010 spill season a minimum tailwater of 76.5 feet during construction hours (06:00 – 18:00 hrs) and a minimum tailwater of 76.0 feet daily (all hours) is requested on The Dalles spillway shelf. This critical elevation is measured directly at The Dalles tailwater gage when flows are 150 kcfs or less and can be obtained from “TDA.Elev-Tailwater.Inst.1Hour. 0.CBT-REV” in the CWMS database.  At flows above 150,000 cfs, elevations at The Dalles tailwater gage must be approximately 76.8 and 76.3 feet to maintain 76.5 and 76 feet respectively, on the spillway shelf to allow for the approximate drop of 0.3 feet between the tailwater gage and the work site. The spillway shelf is a rock ledge with an elevation of 68.0’ and is located immediately downstream of the stilling basin. The 8/9 Spillwall is being constructed on the spillway shelf. This deviation will provide a minimum nominal water depth between 8.0 – 8.5 feet at the construction site. The larger onsite tug and the large floating plant (derrick barge LA) are anticipated to draft 6.0 to 6.5 feet, so the 8.5 to 8.0 feet of nominal depth provides a ”float” or factor of safety under this equipment. The equipment will be on the spillway shelf nearly all hours through out construction thus the deviation is requested for all hours from September 8th through March 31st. On days of no work, the higher daytime elevations at the worksite (e.g., at or above 76.5 ft.) will not be required, but since equipment will be parked over the shelf the requirement for worksite elevation of at or above 76.0 feet will remain in place. 
5. TDA tailwater. The tailwater at The Dalles is governed by the total discharge through The Dalles and the Bonneville forebay elevation. The larger the discharge the more depth on the spillway shelf. A higher Bonneville forebay also increases The Dalles tailwater. Table 1 shows the tailwater elevation on The Dalles spillway shelf given different total river discharges and different Bonneville forebay elevations. Table 1 also shows the mean and other 24 hour daily flows for the different months. The flows shown in Table 1 do not account for the daily fluctuations that occur at The Dalles. The largest fluctuation is caused by power peaking and downstream biological operations. It is not uncommon to see the discharge from The Dalles vary 60 to 100 kcfs in a single day.  The impact to the tailwater is shown in Figure 1.
6. Bonneville Forebay. The normal operating range for the Bonneville forebay is 71.5 feet to 76.5 feet. If the Bonneville forebay could be held near or above 76.0 feet at night and 76.5 feet during daytime the minimum tailwater conditions at The Dalles would be achieved. But holding the Bonneville forebay at a constant elevation for seven months is not feasible.  The Bonneville forebay typically varies 3 to 4 feet to:

· Meet peak power load requirements in the region.

· Meet tailwater requirements downstream of Bonneville during Chum salmon spawning and incubation season (November 7th to December 31st). 
· Other project obligations.

In discussions with Bonneville Power Administration (BPA) the tailwater requirements at The Dalles and the requirements listed above would be met if the maximum Bonneville Forebay is 78 feet.  The 78 feet is particularly needed to meet Chum operations during November and December.
7. Chum Operations. The goal is to have Chum downstream of Bonneville spawn at elevation 11.5 feet plus or minus 0.2 feet.  If this goal can be achieved project operations has a high likelihood of keeping the redds wet later in the season. The specific teletype issued is as follows:
1. EFFECTIVE FRIDAY, NOVEMBER 6 AT 0600 HOURS OPERATE BONNEVILLE PROJECT AS FOLLOWS UNTIL FURTHER NOTICE:

HARD CONSTRAINT 1 – MAINTAIN A BONNEVILLE PROJECT TAILWATER ELEVATION OF NO LOWER THAN 11.3 FT. DURING ALL HOURS. 

MAINTAIN THE CONSTRAINTS OF REFERENCE TTY.

HARD CONSTRAINT 2 – MAINTAIN A 11.3 TO 11.7 FT. BONNEVILLE PROJECT TAILWATER ELEVATION BETWEEN 0600-1700 HOURS DAILY. 

TARGET ELEVATION IS 11.5 FT.  MAINTAIN THE CONSTRAINTS OF REFERENCE TTY.

SOFT CONSTRAINT 1 – MAINTAIN 11.3 TO 11.7 FT. BONNEVILLE PROJECT TAILWATER ELEVATION BETWEEN 1700-0600 HOURS DAILY. 

TARGET ELEVATION IS 11.5 FT. MAINTAIN THE CONSTRAINTS OF REFERENCE TTY.

2. AS NEEDED, TO PASS WATER IN EXCESS OF WHAT IS NECESSARY TO MEET HARD CONSTRAINT 2, THE PROJECT IS AUTHORIZED TO INCREASE THE TAILWATER ELEVATION UP TO 18.5 FT. (AS BONNEVILLE NORMAL RAMP RATE ALLOWS) ANYTIME BETWEEN 1700-0600 HOURS DAILY. MAINTAIN THE CONSTRAINTS OF REFERENCE TTY.

3. IF PARAGRAPH 2 IS NOT SUFFICIENT TO PASS WATER IN EXCESS OF WHAT IS NECESSARY TO MEET HARD CONSTRAINT 2, THEN INCREASE TAILWATER ELEVATION AS NECESSARY UP TO 12.5 FT. 

BETWEEN 0600-1700 HOURS DAILY.

To meet this operations flows are adjusted throughout the system (Grande Coulee, John Day, The Dalles and Bonneville – in particular) to meet the targets.  The Bonneville Forebay is also used to meet the targets.  An example scenario might be the mean daily discharge is running at 110 Kcfs and to meet the target tailwater Bonneville discharge is 100 Kcfs.  Thus during the night Bonneville’s releases will exceed 110 Kcfs and the pool will lower, at 0600 discharge is returned to 100 Kcfs and the pool starts to rise.  The pool will rise during the day and flows will be increased at 1700 to allow the pool to lower.  The example is very simplistic since flows arriving into the Bonneville forebay vary making the process a lot more complicated.
8. Possible Alternatives.   No solution has been identified but some possible options are:
· Soft constrain the Bonneville forebay to 77.5 feet (but if needed BPA will take it to 78 feet).
· Hard constrain the Bonneville forebay to 77.5 feet.  This may result in a violation or in ability to meet Chum operations and/or may interrupt construction at TDA.
· Relax Chum operations and make is a soft goal and put a soft constraint of 77 feet and a hard constraint of 77.5 feet on the Bonneville Forebay.
· Ask the TDA Contractor to give up 0.5 feet in tailwater once the DB LA is offsite which should be mid to late November.
· Alleviate impacts in the spillway, ice and trash sluiceway, and navigation lock to the extent feasible and continue scheduled operations, or operate with the first alternative above, if such can be coordinated.
9. Recommendation. 
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