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USACE WALLA WALLA 
DISTRICT  MISSIONS 
(AS ASSIGNED BY THE UNITED STATES CONGRESS) 

Fish Passage Hydropower Navigation Recreation & 
Wildlife 

Presenter
Presentation Notes
Operated by the US Army Corps of Engineers, Lower Granite has 4 main missions outlined by the United States Congress.
Fish Passage, Hydropower, Navigation and Recreation and Wildlife.



Presenter
Presentation Notes
Lower Granite was the last dam completed on the mainstem Snake and it went into operation during 1975.
-It is the last fist dam juvenile pass and the last dam with fish passage 
Lower Granite is general focus for fish transportation efforts since it was the furthest dam upstream.



FOUR LOWER SNAKE RIVER DAMS 
FEATURE 

• 6 generating units 
• 8 spillbays 
• Navigational locks 
• Adult fish ladders 
• Juvenile fish 

facilities 
• Bypass 
• Collection  
• Condition sampling 

 

Presenter
Presentation Notes
One Snake River Dam is capable of providing power the a city the size of Portland

Spillways are used for flood control and fish passage
All Lower Snake Dams have surface bypass for juvenile fish passage 

About 2.5 billion pounds transported through the Snake Nav locks per year
One 4 tow barge equals about 134 semi trucks and the locks are also open for recreation boaters

Lower Snake Dams have one or two fish ladder. LNM has 2 and LGO and LMN have 1

LWG, LGO, and LMN have surface bypass, powerhouse bypass, collection, and transport facilities
Ice Harbor has surface bypass, powerhouse bypass and condition sampling  
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LOWER GRANITE JUVENILE PASSAGE 
 

Spill  
RSW 

Turbine 
Juvenile 
Bypass 
System 

Juvenile 
Facility 



LOWER GRANITE SPILLWAYS WITH 
RSW (REMOVABLE SPILLWAY WEIR) 

Presenter
Presentation Notes
Another way for fish to get past the dam…

There are 8 Spillways, used for flood control, cooling the river, and providing flow for juvenile fish migration. 





TRADITIONAL SPILL 

Presenter
Presentation Notes
Normal Spill Gate
Passage depth ~53-57 feet below surface





SURFACE BYPASS:  
REMOVABLE SPILLWAY WEIR 

Presenter
Presentation Notes
Operational in 2001 at Granite
Surface Bypass
Lower accelerations and pressure
Reduced reservoir delays
Improves efficiency of passage





TURBINE PASSAGE  

Presenter
Presentation Notes
Fish not diverted to the bypass system or over spillways pass through the turbine units
Change in pressure has the largest impact of fish

Fish flow with water through the unit that operates at 90 rpms 

Survival through turbine units at Granite is 85-88 % depending on fish run



Presenter
Presentation Notes
Fish screens divert the majority of fish from the turbine intakes
Into gatewells 
Each gatewell has two orifices that fish pass into the juvenile fish collection channel for transport below the dam- away from the unit

Adult fallbacks and kelt follow this same path  



FACILITY COLLECTION  

• Secondary bypass  
• Sample  
• PIT tag interrogation  
• Collection for transport  

• Raceways 
• Barge direct load 
• Trucking 

• Research 
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Lower Granite Dam 
Yearling Chinook Passage & 

Survival Estimates (2006) 

Bypass 
Passage 
29.2% 

RSW Passage 
29.7% 

Spillway 
Passage 
29.2% 

Turbine 
Passage 
12% 

Spill 
Survival 
97.6% 

RSW 
Survival 
98.2% 

Turbine 
Survival 
87.5% 

Juvenile 
Bypass 
Survival 
96.6% 

Overall Dam Survival = 96.7% 

Juvenile 
Transportation 
Survival = 98% 

Percent Passage Distribution of  
Non- Transported Fish Over 50% of all 

yearling chinook are 
transported to ocean 

BiOp Performance Standard = 96% 

Presenter
Presentation Notes
Averages of the two spill treatments from 2006.  (RSW+12/BGS IN and RSW+12/BGS OUT)



Lower Granite Dam 
Steelhead Passage & Survival 

Estimates (2006) 

Bypass 
Passage 
38.7% 

RSW Passage 
26.5% 

Spillway 
Passage 
28.8% 

Turbine 
Passage 
6.05% 

Spill 
Survival 
98.7% 

RSW 
Survival 
97.5% 

Turbine 
Survival 
87.7% 

Juvenile 
Bypass 
Survival 97.1% 

Juvenile 
Transportation 
Survival = 98% 

Percent Passage Distribution of  
Non- Transported Fish Over 50% of all 

steelhead are 
transported to ocean 

BiOp Performance Standard = 96% 

Overall Dam Survival = 96.7% 

Presenter
Presentation Notes
Averages of the two spill treatments from 2006.  (RSW+12/BGS IN and RSW+12/BGS OUT)



Lower Granite Dam 
Subyearling Chinook Passage 
& Survival Estimates (2007) 

Bypass 
Passage 

17% 

RSW Passage 
57.6% 

Spillway 
Passage 
16% 

Turbine 
Passage 
27.7% 

Spill 
Survival 
75% 

RSW 
Survival 
92% 

Turbine 
Survival 
85.1% 

Juvenile 
Bypass 
Survival 85.2% 

Overall Dam Survival = 88.1% 

Juvenile 
Transportation 
Survival = 98% 

Percent Passage Distribution of  
Non- Transported Fish Over 50% of all 

subyearling chinook 
are transported to 
ocean 

BiOp Performance Standard = 93% 

Presenter
Presentation Notes
Averages of the two spill treatments from 2007.  (RSW + flat training spill and RSW + bulk training spill)




SAMPLING 
• Condition 
• Species Composition 
• Transport Data 
• PSMFC GBT monitoring 
• LWG JFF 2016 research collection 

• 458,051 smolts  
• 9 research projects  
• 6 agencies 



CURRENT JUVENILE FACILITY PROJECTS 

• NMFS in-river vs transport 
smolts into RWs  

• NMFS Reach Survival smolts 
into RWs  

• NMFS migration monitoring of 
wild spring/summer chinook PIT 
tagged SbyC collection 

• IDFG Genetic Stock Identification 
from SMP sample 

• USGS Subyearling Chinook PIT 
tag Size Detection Efficiency 

• CRITFC/NPT Kelt rehabilitation 
genetic samples, PIT-tag, and 
transport 

17 



JUVENILE BYPASS UPGRADE 
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• Widen collections channel  
• Replace 10” with 14” orifices 
• Reduces velocity 
• Enables visual inspections 
• Provides water control  
• Operational March 2018 
 

 





EARLY TRANSPORTATION 
EFFORTS 

Presenter
Presentation Notes
This slide shows some of the earliest fish transportation efforts carried out by NMFS and the Corps.
Note the seaplane – it was certainly effective but they couldn’t move the necessary number of fish with it and it was too expensive.
In 1968 the NMFS, under contract with the Corps, began an experiment of transporting juvenile fish by truck around the dams on the Snake and Columbia, releasing them below Bonneville.  
Preliminary reports indicated a survival rate much higher than for fish left to find their own way downstream.
The truck transport of fish included both Little Goose and Lower Granite in 1975 – the year Lower Granite was completed.
During its second year (1976) the Corps transported approximately 1.2 million smolts, which was about one-quarter of the smolts arriving at Lower Granite and Little Goose Dams.
The first fish barging attempts began in 1977 when a severe drought caused an emergency situation.
An estimated 2.2 million smolts were barged in 1977.
At first the Corps and NMFS viewed fish transportation as an experiment – a temporary means of transporting fish.
Compared to in-river survival estimates at the time, it became very popular as a means of getting juvenile fish downstream. 
The picture of the man holding the hose is from direct fish loading operations at Lower Granite Dam.
The picture showing the wall was taken at Little Goose Dam.



BARGE AND TRUCK CAPACITIES  
Barge Capacities 

Barge Series Gallons Inflow (gpm) Fish (lbs) 

2000 85,000 4,600 23,000 

4000 100,000 10,000 50,000 

8000 150,000 15,000 75,000 

Truck Capacities 
Truck type Gallons Fish (lbs) 

Semi-truck 3,500 1,750 

Midi-tank 300 150 

Mini-tank 150 75 

Presenter
Presentation Notes
holding capacities of barges and truck used in juvenile transport program

Typically fish are barged from early May until mid August
 fish are transported in trucks August 15 to October 31




TRANSPORTATION  

2016 Collection  
• Collected 
• Bypassed 5,048,063  
• Barged 3,379,603  
• Trucked 22,529  
• Fallbacks 7,091  
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ADULT PASSAGE 

• Adult fish count station 
• Pit tag detection  
• Adult fish trap 
• Lamprey modification 
• Research 

• Influence of noise and vibration on 
passage 

• Influence temperature control system 

Presenter
Presentation Notes
Adult fish ladders at all eight lower Columbia and Snake dams were integrated into the design of the dams beginning with Bonneville in 1938. These ladders consist of a series of steps and pools which provide a gradual upward climb over the dams for returning adults. To steer the adults to the ladders, "attraction" flows at the downstream ladder entrances simulate conditions that would be found at the base of natural waterfalls. The concept has proved effective for adult fish passage. 



ADULT FISH PASSAGE 
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LWG Adult fish count schedule 
• Daily Apr 1-Oct 31 
• Nighttime Jun 1- Sep 31 
• Video Mar 1-31 and Nov 1-Dec 31 
• Annual maintenance January 2-

February 13 
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Semi-circular spray at top 
of fish ladder 
spray at top of fish ladder 

Supplemental 
Water Intake 
Chimney 

Pump Intake 
Extension 
Chimney 



FISH LADDER EXIT TEMPERATURE CONTROL 
27 
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ADULT TRAP COLLECTION 

2016 total collection 45,265 fish  
• IDFG collected/sampled 

• 20,325 steelhead 
• 14,470 spring/summer Chinook 
• 205 Sockeye (genetic sample only) 

•  WDFW Aug 18-Oct 11 
• 2,603 Fall Chinook transported to 

 Lyons Ferry Hatchery  
• NPT Sep 22-Nov 4 

• 960 Fall Chinook transported to 
 Cherry Lane Hatchery 

Emergency Transport Operation 
• IDFG Sockeye collection in 2015 
• NPT Coho collection 2015 and 2016 
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ADULT TRAP SAMPLING TOTALS 
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FALL CHINOOK BROOD STOCK HAULED 

LFH NPTH Total Hauled Released Total Handled 

2009 3396 1968 5364 3530 8894 

2010 2789 1040 3829 6044 9873 

2011 2302 584 2886 5171 8057 

2012 5057 939 5996 6721 12717 

2013 1817 506 2323 4111 6434 

2014 3025 885 3910 6244 10154 

2015 2222 866 3088 7037 10125 



LOWER GRANITE FISH TRAP 

16 adult fish trap projects 2017 
• NOAA Fisheries 
• Idaho Dept. Fish and Game 
• Washington Dept. Fish and Wildlife 
• Nez Perce Tribe 
• Oregon Dept. Fish and Wildlife 
• Biomark 
• US Army Corp of Engineers 
• Bonneville Power Administration 
 



QUESTIONS  

32 



DATA COLLECTION 

• 16 adult fish trap projects 2017: 
• Integrated Status and Effectiveness Monitoring (ISEMP) 
• Fall Chinook Brood-stock Collection (WDFW and NPT) 
• Fall Chinook Run Reconstruction 
• Steelhead Monitoring and Evaluation Studies 
• Idaho Natural Production Monitoring and Evaluation  
• Chinook and Steelhead Genetic Stock Identification (GSI) at 

LGR 
• Snake River Chinook and Steelhead Parental Based 

Tagging (PBT) 
• Lemhi Intensively Monitored Watershed 
• B-run Steelhead Supplementation Evaluation 
• Snake River fall Chinook salmon fidelity and fall-back 
• Imnaha River Steelhead Status Monitoring 
• Snake River fall Chinook SARs under alternative transport 

and dam operational strategies. 
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