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08 December 2008
MEMORANDUM FOR THE RECORD

SUBJECT: Bonneville Dam debris and screen cleaning plan. 

BACKGROUND
In 2002, the gatewells and Vertical Barrier Screens (VBS) were redesigned as part of the Fish Guidance Efficiency (FGE) modifications for Bonneville Powerhouse Two (PH2).  In the spring of 2002, the VBS in Turbine Unit 17 failed due to the increased flow and debris loading from the FGE modifications.  Therefore a new screen design was developed for the VBSs with loading criteria and a sensor system to measure gatewell drawdown.  These VBS modifications were completed and screens installed in PH2 over a three-year period (2005-2008). 

There are 25 new VBSs (one spare) which are longer (40-ft) and heavier (2 ton??) than the original VBSs and they were intended to be maintained using the Turbine Intake Extension (TIE) crane.  In order to clean the VBS, the TIE crane has the capacity to install the spare VBS into the back slot; the main “dirty” VBS is then removed from the front slot of the same gatewell and swung out over the forebay where workers can clean the screen with a high pressure fire hose.  The debris from cleaning the screens enters the forebay and passes downstream through the corner collector.  The clean VBS is then returned to the front slot and the spare screen is moved to the next gatewell and the cleaning process continues until the entire powerhouse is completed.  On average this process takes one work day to complete.  

Currently, the TIE crane is out of service for a boom replacement and is scheduled to return to service on 1 March 2009.  Without the TIE crane, riggers must use the gantry crane to clean the VBSs.  The gantry crane capacity is limited and does not have the ability to lift the entire screen out of the slot or swing the screens over the forebay, therefore, all debris from the screens was washed into the gatewell where it circulates and eventually passes the project by entering the Juvenile Bypass System (JBS).  When the gantry crane must be used to clean the VBSs, it takes approximately two work days to clean the entire powerhouse.  If debris loads and river flow is high, the cleaning process is continually repeated.  In addition to cleaning VBSs, riggers need to clean fish unit and Auxiliary Water Supply (AWS) trash racks to keep the adult ladders operating within Fish Passage Plan (FPP) criteria. 
In May 2008 high juvenile descaling was observed at the Bonneville PH2 juvenile monitoring facility (JMF).  Upon inspection of the JBS, project personnel discovered heavy accumulation of small sticks, leaves, and other detritus on the VBSs. At this time there was an increase in river flow to above 400 Kcfs and an unusually high level of river debris.  Pressure transducers used to monitor the flow through the VBSs and which normally would have alerted project operators to this problem were out of calibration.  Regional coordination occurred with the Technical Management Team (TMT) on 21 May resulting in the Corps decision to remove the submersible traveling screens (STSs) to reduce the VBS maintenance requirement.  Under this configuration, migrating fish that normally would pass through the JBS would pass through turbines.   
Removing the STSs prevented a potential VBS failure, eliminated fish exposure to plugged screens, enabled PH2 to operate at full capacity -thereby minimizing spill-generated Total Dissolved Gas (TDG), and shifted the priority work of the crane operators and riggers to maintain other critical fish passage system components.  A modeling analysis of removing the STSs under the current conditions suggested that the effect on overall survival would be negligible (<1/10th percent change).  
SCREEN DEBRIS CLEANING PLAN: (To be added to 2009 FPP)
h.  Video or manually inspect each STS once per month (or 720 hours run time) and each VBS a minimum of once every two months (or 1440 hours run time).  Frequency of monthly inspections may be based on individual turbine unit run time.

1.  No STS inspections will be scheduled when they will cause excessive TDG due to increased forced spill.

2.  VBS inspections will occur prior to peaks in juvenile fish migrations, which begin about May 01, mid-July, and September 01.

3.  More frequent inspections may be required by the project biologist or under the following conditions:  deterioration of fish conditions, increased debris load in bypass system, and other indications of STS or VBS malfunctions or failure.

4.  If manually inspecting VBSs, prior to pulling VBSs for inspections, shut off units and dip gatewells.  It is not necessary to dip gatewells of units that have been off for 48 hours or longer.

5.  VBSs will be cleaned when drawdowns (on what the fish unit trash racks ? need to lay out the criteria for below) read 1.1’ on any day (including weekends) and when drawdowns reach .9’ on Thursdays.

6.  If any screen has reached the cleaning threshold, all three screens in that unit will be cleaned.

7.  A unit will be shutdown if the VBS drawdown meets or exceeds 1.5’ in a 12 hour period.

I.  TIE CRANE IN SERVICE- 

1. Riggers will clean the screens by installing the spare VBS in the back slot, pulling the main VBS out and swing it over the forebay and spray it off with a fire hose, then replace back in slot and pull spare (reverse order).

2. When the riggers CANNOT maintain the VBS screen criteria of <1.1’ drawdown during the day due to debris, they will not install the spare VBS in the back slot and will pull the main screen, swing it over the forebay and spray it off with a fire hose, then re-install.
3. If the riggers CANNOT maintain <1.5’ drawdown over a 12 hour period  due to debris after performing above operations, then they will pull the STSs out until Project Fisheries determines when to reinstall.  (SEE BELOW) 
II.  TIE CRANE OUT OF SERVICE-USE GANTRY CRANE
1. Riggers will use the Gantry Crane to pull the main VBS and spray it with a fire hose in the gatewell (limited capacity of the gantry crane) and will NOT install the spare VBS in the back slot.

2. If the riggers CANNOT maintain <1.5’ drawdown over a 12 hour period  due to debris after performing above operations, then they will pull the STSs out until Project Fisheries determines when to reinstall.  (SEE BELOW) 

III.  DEBRIS EXCEEDS CLEANING CAPACITY- 
If the cranes CANNOT maintain the FPP drawdown criteria for  the VBSs and the maximum 3.0’ drawdown criteria for the fish units is met or exceeded for 24 hours, Project Fisheries will request that screens be removed until <1.5’ drawdown across the VBSs can be maintained over a 24 hour period.  If that criterion can be maintained, then screens can be re-installed.
IV.  SCREEN INSTALLATION CRITERIA- 
When the STSs have been removed due to debris loads, the following protocols will be followed to determine when to install them:
1. The Control Room operators will measure drawdowns over AWS and Fish Unit trash racks.  These drawdowns will be used as an indicator of debris levels in the river to determine when to re-install STSs. 

2. Drawdown is the difference in water level between the upstream side of a screen/trashrack and the downstream side.  The FPP refers to trash rack drawdown as gatewell drawdown.  
a. For AWS and Fish Unit trash racks, a gatewell drawdown of 1.5’ requires either raking or nighttime floating of debris, as per the 2008 FPP.  
b. A gatewell drawdown of 3.0’ or more will result in immediate cleaning.  Cleaning of trash racks requires load reduction and the gantry crane.  
c. The cleaning criterion for the VBSs is 1.1’ drawdown or .9’ drawdown on Thursdays (in preparation for the weekend).  If drawdown reaches 1.5’, the unit will be forced out of service until the screens can be cleaned.  

3. The use of the Fish Unit trash racks as the criteria is based on the smaller 7/8” spacing of these trash racks and their location at the north end of PH 2.  They have smaller spacing than any other trash racks and are closer in proximity to the STS/VBSs.  As per the FPP, the Project has been monitoring drawdowns at least once per week.  Once drawdown on the trash racks no longer exceeds the FPP 1.5’ cleaning criteria within a 24 hour period, we would suggest returning STSs to two main operating units for 24 hours.  When VBS drawdown for these units remains below 1.1’ for 24 hours, then the Project will re-install the remaining STSs.
