McNary North Shore Fish Ladder (Dewatered) 
15 February 2011 
Inspection Report
Prepared by: Brett Morris, CENWW-EC-HD.  
Purpose – A brief field inspection of the partially dewatered south shore adult fish ladder was performed to ascertain additional physical obstacles to lamprey migration.
Background - As part of the ongoing NWW-NWP Lamprey program, NWW inspects all dewatered project fish ladders during the fish ladder outage season to identify lamprey passage issues and evaluate measures to improve lamprey passage.  
Departure and Attendance
Brett Morris, Derek Fryer, David Wills, USFWS (Vancouver) Fisheries Biologist and Dave Benner, Fish Passage Center left Ice Harbor and arrived at the McNary  at approximately 13:30. The NWW team met Bobby Johnson, Assistant Project Biologist at the juvenile fish facility (JFF).  Carl Dugger , Project Biologist, joined the team later.  Frank Loge, UC Davis, Chuck Boggs, UID, Dave Statler, Nez Perce, Brian McIlraith, CRITFC, Chris Peery, USFWS, joined the team at the lower south shore fish ladder.
Inspection Activities (See Figures 1 and 2 for Project Plan and North Shore Fish Ladder Plan)
Tilting Weir Control Section (See Figure 3 and refer to MDF-1-5-7/1 for tilting weir modification plan)
The original tilting weir section was modified per contract 74-C-59 for the relocation of the fish counting station to the tilting weir section.  The modifications included the installation of a concrete leveling wedge for level bearing support of the counting station and appurtenances (FF elev 328.0), the removal of tilting Weirs 334 to 337, including the removal of the stem walls and the relocation of tilting weir machinery and components up four (4) weir positions for Weirs 334 to 340, i.e., tilting Weir 334 components relocated to Weir 338 position.  The stem walls for Weirs 338 to 340 and 344 were modified per the referenced drawing, with wall heights according to Table 1 below.  

Table 1 – Tilting Weir Stem Wall Heights (Channel Bottom Elevation 328.0)

	Weir 
	Top Stem Wall/Sill Elevation (NGVD)
	Stem Wall Height above Channel Bottom (ft)

	338
	330.84
	2.84

	339
	328.34
	0.34

	340
	328.84
	0.84

	341
	329.84
	1.84

	342
	329.84
	1.84

	343
	329.84
	1.84

	344
	329.84
	1.84


Similar to the south shore tilting weirs, the north shore tilting weirs are built up steel construction and do not have skin plating on their downstream faces.  See Figure 4.
Regulating Weir (Refer to MDF-1-5-7/1.1 and MDF 2-4-2/13 for details)

The regulating weir was relocated just upstream of Weir 344 as part of contract 74-C-59.  The top of the stem wall for the regulating weir is at elevation 333.63 or 5.63 feet high above the channel bottom.  Two (2) chamfered 21 inch x 23 inch fish orifices are located at each end of the stem wall, centered 3 feet from the channel sidewalls at the bottom of the channel.   Similar to the south shore regulating weir, the north shore regulating weir is built up steel construction and does not have skin plating on the downstream face of the upper leaf.  See Figure 5.
Weir 333 Step (See Figure 6)
A 4 foot wide (in the direction of flow) recessed section of floor, or step is located just upstream of Weir 333.  Record drawings indicate a leveling wedge was constructed as part of the counting station modifications.  The drawings show a 4 foot long gradual taper from a finish floor elevation of 328.0 to the existing channel bottom at the downstream face of Weir 333 at elevation 327.00 (Refer to MDF-1-5-7/4).  However, there appears to be a step in lieu of a gradual taper, which might be explained by an undocumented field change during construction.

Counting Window Slot (See Figure 7)
As mentioned earlier, the fish counting station was relocated to the tilting weir section between Weirs 333 and 337.  According to MDF-1-5-7/1, the weir wall that supported the original count station picketed leads and appurtenances was removed flush with the bottom of the channel. The count window slot is relatively smooth and free of projective obstacles.  The slot lacks both upstream and downstream ramps and the floor of the slot has exposed joints.   

It should be noted the adjustable flow control vanes behind the picketed leads were discussed during the inspection.  Specifically, the project assistant biologists requested that the adjustable flow control vanes and appurtenances be removed.  The vanes have never needed adjustment and have always been left in the open position and thus non-functional.  High water marks on the channel walls indicate that they don’t provide any flow control in the open position.  The vanes collect debris and tend to be an unnecessary maintenance issue, consequently, they were removed.  See Figure 8.  
Sloped Fish Ladder Section (See Figure 9)
The fish orifice in the sloped section of the fish ladder are predominately chamfered square orifices located on the bottom of the fish ladder, at each end of the weir wall.  The fish ladder is 30 feet wide and sloped at 1:20 and at 20 foot spacing, the weir wall elevations are incrementally varied by 1 foot.  
recommendations and Discussion 

Tilting Weir Control Section (See Figures 3 to 5 and refer to MDF-1-5-7/1 for tilting weir modification plan)
Plating of the downstream face of the telescopic regulating weir and tilting weirs should provide lamprey that are attempting to pass over the weir tops, a suitable point of attachment, which is especially critical in areas of high flow velocity.  Filets provided at the top of the upper leaf will extend the attachment surface up and over the top of the gate leaf.  The additional height associated with filets at the top of the gate leaf may require adjustments to the gate operation or a structural modification to shorten the gate leaf.  The addition of the filets and skin plating will increase the weight of the gate leaf thus the weight capacity of the hoist equipment should be verified. 
Lamprey orifices should be installed at all tilting weir stem walls per the installation of orifices that were installed in the tilting weir section of the south shore ladder.    
Weir 333 Step (See Figure 6)
A plate steel ramp should be installed from the fish orifice inverts of Weir 333 to the top of the concrete leveling wedge to provide lamprey with a smooth continuous attachment surface in the high flow velocity field of the orifice.    

Counting Window Slot (See Figure 7)
Closing the gaps observed in the downstream slot ramp of the count slot should eliminate the potential for lamprey to lose attachment through the count slot.  A ramp from the floor of the channel to the floor of the count slot, on the downstream end, will provide lamprey with a smooth continuous attachment surface to facilitate passage through the count slot.   
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Figure 1 – McNary Fishway Plan
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Figure 2 – McNary North Shore Fish Ladder
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Figure 3 – McNary North Shore Fish Ladder Tilting Weir Section.
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Figure 4 – McNary North Shore Fish Ladder Typical Tilting Weir (downstream face).  Note built up construction.

[image: image5.jpg]



Figure 5 – McNary North Shore Fish Ladder Regulating Weir (downstream face).  Note built up construction.
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Figure 6– McNary North Shore Fish Ladder Weir  333.   Note step in concrete floor on the upstream side..
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Figure 7– Fish counting window slot.  Note vertical wall at end and exposed joints.  
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Figure 8– Adjustable flow control vanes behind the picketed leads.  The vanes have never been utilized and create maintenance issues, thus they were removed by project personnel.  

[image: image9.jpg]AT
- =

N A s 2 .





Figure 9 – Typical sloped section of fish ladder.  Note fish orifice locations along bottom of channel.

