OFFICIAL COORDINATION REQUEST FOR NON-ROUTINE OPERATIONS AND MAINTENANCE


COORDINATION TITLE- 22JDA07 Block Study - Running the South Fish Ladder in “Shad Mode” to Test for Water Cooling Capabilities 
COORDINATION DATE- August 2nd, 2022 – August 17th, 2022
PROJECT- John Day Dam
RESPONSE DATE- June 17, 2022

Description of the problem

The John Day Project (JDA) has high temperature differentials at the south fish ladder (SFL). When the SFL exit is ≥70°F, the temperature differential between the ladder entrance and exit is ≥1°C about 21% of the time (based off a 10-year average May-September). This has negative impacts on fish passage efficiency and may lead to delayed passage times for ESA listed fish. 

JDA fisheries is requesting to perform a block study to determine if running its SFL in “shad mode” helps reduce exit/entrance temperature differentials. “Shad mode” is the setting used at JDA ladders to increase the amount of auxiliary water fed through diffusers, into the ladder (near the exit section), and ultimately aid in shad passage. At this time the weir crest in the ladders is increased from 1.0’ to 1.3’. 

The auxiliary water is fed through 2-24” pipes at an elevation of 238’ Mean Sea Level (MSL). The elevation of the SFL exit floor is 250.5’ MSL with an average forebay elevation of approximately 263.5’ MSL (from August 2nd – August 16th based on the 10-year average). Studies have shown a thermocline in the JDA forebay with water gradually cooling the deeper it is in the water column. 

This block study should demonstrate if pulling more of that cooler water into the ladder helps reduce the differentials and lead to better passage efficiency. It should be noted that JDA doesn’t have an effective way to track ladder passage efficiency as there are only 2-PIT tag readers in the ladder, they are both near the entrance section (and count station), and they are relatively close to one another. Therefore, any reference to fish passage improvements would be based solely on changes in exit/entrance differentials. 

Study Design

From August 2nd, 2022 – August 17th, 2022, JDA fisheries will have their SFL running in “shad mode” in 2 day on/off blocks from 1’ – 1.3’ of water in the overflow section. Shad mode typically starts early-June and is completed by mid-July (based off shad passage counts at Bonneville). JDA has 6-termperature probes deployed in the SFL, and temperature comparisons from before, during, and after the block study can be analyzed. If the study is successful at cooling ladder water temperatures a definitive reduction in exit/entrance differential temperatures should be observed. 






Type of outage required

Impact on facility operation The SFL will still be in service, the only change in operation will be that the butterfly valves controlling the diffuser water in the SFL will be open more than normal for the proposed timeframe. 

Impact on unit priority This will NOT impact unit priority

Impact on forebay/tailwater operation This will NOT impact forebay/tailwater operations.

Impact on spill This will NOT impact spill operations.

Dates of impacts/repairs August 2nd, 2022 – August 17th, 2022

Length of time for repairs There will be no repairs made at this time. 

Analysis of potential impacts to fish:
No impact to adult fish passage is expected from this operation.  Fish pass the SFL efficiently during the shad operation during its regular operation in the June-July timeframe.

Summary statement - expected impacts on:
Downstream migrants PIT data shows an insignificant number of juveniles pass through the SFL. Therefore, there should be little to no impact on juvenile fish passage. 

Upstream migrants (including Bull Trout) The ladder will be running in “shad mode” for 2-weeks in 2 day on/off sequence (August 2nd – August 17th)
. The 10-year average for this time varies between species (Figure 1). 
















	10-Year Average Total Passage (NFL and SFL) at John Day Project August 2nd – August 17th 

	 
	Steelhead
	Chinook
	Lamprey
	Sockeye
	Coho

	8/2
	599
	339
	120
	91
	0

	8/3
	586
	369
	107
	103
	0

	8/4
	520
	256
	94
	65
	1

	8/5
	482
	250
	86
	61
	0

	8/6
	501
	248
	87
	55
	0

	8/7
	507
	260
	93
	52
	0

	8/8
	521
	280
	73
	48
	0

	8/9
	553
	341
	72
	44
	0

	8/10
	463
	352
	58
	33
	0

	8/11
	427
	331
	69
	28
	0

	8/12
	366
	300
	78
	18
	0

	8/13
	344
	362
	65
	18
	1

	[bookmark: _Hlk110507087]8/14
	384
	385
	85
	17
	1

	8/15
	325
	324
	64
	15
	1

	8//16
	305
	400
	57
	9
	1

	8/17
	242
	476
	51
	7
	1

	Total
	7,125
	5,273
	1,259
	664
	6


Figure 1: A table showing the 10-year daily count average at JDA for Steelhead, Chinook, Lamprey, Sockeye, and Coho. The timeframe is August 2nd – August 17th. This is average total passage for both ladders. Some of these fish would have passed at the NFL. 

Lamprey: Passage numbers and distribution will be monitored using window counts and nighttime video review too assess any negative impacts.  Additionally, Lamprey trap counts at the South fish ladder trap will be monitored for any changes in catch numbers. Results will be included in an additional memo once the test is completed. 


Comments from agencies 
From: VANDYKE Erick S * ODFW <Erick.S.VANDYKE@odfw.oregon.gov> 
Sent: Thursday, June 2, 2022 4:04 PM

Subject: [URL Verdict: Neutral][Non-DoD Source] RE: FPOM Official Coordination: 22JDA07 MOC Block Study Running SFL in Shad Mode for Ladder Cooling, and 22JDA08 MFR South Fish Turbine #1 Temporarily out of service

Thanks for the MOCs. It seems curious that an operation identified as necessary for improving ladder passage when Shad are actively ascending John Day Ladder can be implemented half as often as recent years. Can more information be shared about the scheduling of the “shad mode” operations including the original purpose, formal study findings and data collected to emphasize it efficacy? It might be of use to have the actual study design reviewed given this process is generally associated with operation and maintenance issues. Of particular interest would be 1) what hypothesis is being tested, 2) the level of review and justification for interrupting a mode that was established for some other purpose, and 3) why the information about temperature effects were not included in an early look at the operation. Any additional information you might have to share would be appreciated.

From: Madson, Patricia L CIV USARMY CENWP (USA) <Patricia.L.Madson@usace.army.mil> 
Sent: Monday, June 6, 2022 7:10 AM
Subject: RE: FPOM Official Coordination: 22JDA07 MOC Block Study Running SFL in Shad Mode for Ladder Cooling, and 22JDA08 MFR South Fish Turbine #1 Temporarily out of service

Erick,

Thank you for your comments.  I’m not sure I’ve interpreted your questions correctly. But it is not the intention of the study to interfere with normal shad mode operations. The intention is to extend shad mode in an on/off block design and evaluate effects on water temperatures in the SFL during August when typically shad operations are over for the season and the ladder no longer benefits from drawing that additional water.  Please see the table below listing shad operations over the last 10 years showing that shade mode start/stop date ranges from 22 May to 4 Aug at John Day Dam.

[image: ]

I hope this was helpful, Mr. Grosvenor may have some additional information to share on shad mode.

From: Trevor Conder - NOAA Federal <trevor.conder@noaa.gov> 
Sent: Tuesday, June 7, 2022 4:12 PM

Subject: [URL Verdict: Neutral][Non-DoD Source] Re: FPOM Official Coordination: 22JDA07 MOC Block Study Running SFL in Shad Mode for Ladder Cooling, and 22JDA08 MFR South Fish Turbine #1 Temporarily out of service

Patricia,

We discussed this in FPAC today and a couple of questions came up from the group that the project might look into prior to FPOM discussion. 

What is the highest elevation that the auxiliary water is introduced into the fish ladder, how close is that to the ladder fish exit, and is the ladder exit temp probe above or below this point?  
Will there be more warmer forebay flow entering the upper section of the fish ladder? 
What do the data say about past use of shad mode in June-July, does its usage avoid a 1 degree C differential?
What effect is shad mode expected to have on velocity and lamprey passage in August? 

Please forward these to the necessary folks, hopefully we can get some more info on these questions at the meeting. Thanks

-Trevor 

From: Grosvenor, Eric G CIV (USA) <Eric.Grosvenor@usace.army.mil> 
Sent: Wednesday, June 8, 2022 8:33 AM

Subject: RE: FPOM Official Coordination: 22JDA07 MOC Block Study Running SFL in Shad Mode for Ladder Cooling, and 22JDA08 MFR South Fish Turbine #1 Temporarily out of service

Hi Erick,

We’d like to see if there’s any ability to cool the ladder by operating in shad mode.  We return the ladder to normal operation once shad numbers fall below 5000 at BON which is typically around when river temperatures reach 70 degrees and we start to see the greatest ladder temperature differentials.  In addition, we’ll be taking temperatures in several new spots besides the entrance and exit to better understand any thermal gradients in specific areas of the ladder that weren’t previously being measured.   Our goal is to assess if there’s any cooling benefit in continuing this operation past the shad season when river temperatures are at the highest.   

To the best of my knowledge, and talking with Bob Cordie, we’ve been aiding shad passage at JD since before Bob started with the corps (25+ years)  and no ones ever specifically looked at any temperature benefits of the operation.  

I attached the locations of the probes we’ve installed this year (entrance, count station, 180 turn, below diffuser, above diffuser and upper exit) and also a graph of when we started shad mode this season from a few of the probes. 

This was the only thing I could think of when asked if there was any operational change that could be implemented in the South ladder.  Migrants in June and most of July pass during this operation and I tried to break that down in the MFR (attached) as best I could and explain the ladder operations as best as possible.  If anyone has any other specific questions or needs clarification on anything then please feel free to reach out.  

FPOM June meeting notes: 5.2.12.	22JDA07 MOC Block Study Running SFL in Shad Mode for Ladder Cooling- Conder said it is not clear how this operation will reduce or prevent temperature differentials and wants to discuss the effect on lamprey. Grosvenor said that there is only information on entrance and exit temperatures and more information is needed on temperatures from control section down. Conder said this does not address the ladder exit cooling and he is not supportive of this operation unless more information is provided. Grosvenor said that shad mode may improve the overall ladder temps. Grosvenor said this is an operational improvement that could be implemented next year. Morrill said the managers are keying in on the temperature differentials at the exit. Lorz does not want this testing to hold up moving forward on the cooling structure as this operation will not improve the exit section but acknowledges that it could improve temperatures in the rest of the ladder. Fielding said the cooling water structure will go to FFDRWG; he is the POC. Swank wants to know what the channel velocity is in shad mode and how it would affect adult lamprey passage. Swank said doubling the period from four to eight blocks would be good with the caveat to review effects on adult lamprey. Peery said in general it does not change the head, so the velocities are the same through the orifices just more water over the weir. Peery said there was no difference when looking at lamprey passage. Cordie asked why it’s not run all year. Peery said most salmon prefer orifices unless the ladders become congested. Then they will go overflow. Derugin said they were looking at shad mode in the PDT for the redesign of the Washington shore flow control at BON and this data is out there. He recommended having a hydraulic engineer look at it. ACTION: Grosvenor will get the channel velocity data with and without shad mode operation and report back to FPOM.

FPOM July meeting notes: 4.2.5.	22JDA07 MOC Block Study Running SFL in Shad Mode for Ladder Cooling Van Dyke is not prepared to give a go ahead. Ebel said there is a need to identify what temp differential is a success with this study. Fielding said this is another way to look at cooling the ladder down. Ebel said he would like to see if this could be an interim operation until a cooling structure could be completed. Ebel also expressed the importance of tracking lamprey passage during the study. Bellerud said he wants to proceed with a cooling tower however as an interim operation go ahead with this test. Swank said he is ok with proceeding but concerned with lamprey passage impacts.  Swank suggested adding another day to the block to get an even number. Ebel would like real time temperature data at the NWP projects and wants a schedule for the block tests. ACTION: Grosvenor will address the suggestions and update the MOC for distribution.

From Steve Schlenker

Per our analyses, the orifice velocity does not change depending on normal or shad flow, because the pool differential remains the same.  
All the increase in flow with shad flow is over the weir.  The reality may be a little different due to the changes in pool current with the different flow conditions (plunging versus streaming off the weir)

Northwest Hydraulics ran a physical model back in about 2003 and came out with revised weir coefficients, and by flow deduction provided an orifice coefficient.
This coefficient has been applied since HELCRABS.

In short: the average velocity through the orifice opening is 5.4 - 6 ft/s, the maximum velocity (contracted jet immediately downstream of orifice) is 8 ft/s.
This is the same regardless of normal or shad flow.

Note the above velocities might be reached in the exit section orifices at maximum forebay, but otherwise will be about 30% lower on average. 

Hope this helps.  

Steve S.        
Office phone: 503-808-4881
Work cell:         503-961-0218


-----Original Message-----
From: Grosvenor, Eric G CIV (USA) <Eric.Grosvenor@usace.army.mil> 
Sent: Tuesday, August 02, 2022 9:46 AM
To: Schlenker, Stephen J CIV USARMY CENWP (USA) <Stephen.J.Schlenker@usace.army.mil>
Cc: Ricketts, Laura A CIV USARMY CENWP (USA) <Laura.A.Ricketts@usace.army.mil>
Subject: JDA orifice velocity question

Hi Steve,
 
We’ve been asked by FPOM to provide velocity info on the overflow weirs in the S fish ladder at the salmon setting of 1.0’ and shad setting of 1.3’.  

I didn’t see anything in the HELCRABS report, any idea of where else I could look?

Thanks for your help, it’s always much appreciated.  

 
Eric Grosvenor
Supervisory Fish Biologist
USACE John Day Dam
O  541 739 1063\
C   541 499 7057



Final coordination results - Concurrence to proceed with the study. Grosvenor will update the MOC with suggested changes to the study plan.



Please email or call with questions or concerns.
Thank you, 

Eric Grosvenor
Project Biologist – John Day Dam
Eric.Grosvenor@usace.army.mil

Patricia Madson
Columbia River Coordination (acting)
Patricia.L.Madson@usace.army.mil


image1.png
on | off
T

o] A

T

2Ny B
o200

T 150

By T5-u

R

PRV

Gun| 1y

AVG BMay 200l





