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Figure 1.  Map of the Lower Snake River Basin showing the major hydroelectric dams, and the location of water 
temperature monitoring transects.  Symbols used in this report for dams are DWR, Dworshak Dam; LWG, Lower 
Granite Dam; LGS, Little Goose Dam; LMN, Lower Monumental Dam; IHR, Ice Harbor Dam. 
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Figure 2.  Chinook salmon migration periods and Lower Granite Dam 1990 
daily scroll case temperatures. Isotherms mark the two primary 
temperature classifications, resistance (>68 F) and upper tolerance (45-68 
F).  The lethal range of the zone of resistance starts at 70 F, and the 
optimum range of the zone of upper tolerance is 45-60 F. After Brett 1952 
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Figure 3.  Mean daily scroll case temperatures at Ice Harbor Dam during the 
fall chinook immigration, 1962-1995. 
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Figure 4. 1958 daily water temperatures at Grand Coulee Dam spillway 
versus elevation 1035 (255 feet below full pool elevation).  
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Figure 5. Artificial cooling of the Hanford reach by regulating Grand Coulee 
Dam. 
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Figure 6. Historical water temperatures in the mid-Columbia as measured at 
Rock Island Dam before Grand Coulee (1936) compared with temperatures 
after Grand Coulee (1951). 

 
 
 
 

 

SOURCE :DATA FROM DAVIDSON, 1964     

1/1 1/1
5

1/2
9

2/1
2

2/2
6

3/1
2

3/2
6 4/9 4/2

3 5/7 5/2
1 6/4 6/1

8 7/2 7/1
6

7/3
0

8/1
3

8/2
7

9/1
0

9/2
4

10
/8

10
/22 11

/5
11

/19 12
/3

12
/17

12
/31

 

30

35

40

45

50

55

60

65

70

75

80

AV
ER

AG
E 

D
AI

LY
 W

AT
ER

 T
EM

PE
R

AT
U

R
E,

 F

ROCK ISLAND 1936 ROCK ISLAND 1951

 



 127 

Figure 7. 1993 May through September daily water temperatures of the 
Salmon River near its mouth compared to the Snake River below Hells 
Canyon Dam.  Data from the Phase I report of the Snake River Water 
Temperature Control Project (Karr 1993). 

 
 
 
 

  

IDAHO POWER COMPANY DATA    

5/1 5/1
5

5/2
9

6/1
2

6/2
6

7/1
0

7/2
4 8/7 8/2

1 9/4 9/1
8

48

50

52

54

56

58

60

62

64

66

68

70

72

D
A

IL
Y 

A
VE

R
A

G
E 

W
A

TE
R

 T
EM

PE
R

A
TU

R
E,

 F

SALMON nr mouth SNAKE blw HCD

 
 
 



 128 

Figure 8.  Cross sectional profile of the Snake River, on Transect 5 which is 
located at Snake River mile 110.5, in Lower Granite Reservoir.  The spacing 
of the stations on the transect and the depths of temperature recordings 
(X) at each station are typical of those at the other transects. 
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Figure 9.  Mean daily scroll case temperatures at Ice Harbor Dam for the 
periods 1963-1967, 1986-1990, and 1992-1996.  The upper limit of the 
optimum temperature range and the upper incipient lethal temperature for 
chinook salmon are shown for comparison purposes.   
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Figure 10.  Percentage of days between June 1 and September 30 that 
scroll case temperatures exceed optimum levels (60F) at Ice Harbor (IHR), 
Lower Granite (LWG), and John Day (JDA) dams 1963-1996.  The mean 
daily flow at Ice Harbor Dam (kcfs) over this period is included for 
comparison purposes.   
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Figure 11.  Percentage of days between June 1 and September 30 that 
scroll case temperatures exceed UILT (68F) at Ice Harbor (IHR) and John 
Day (JDA) dams 1963-1996.  The mean daily flow at Ice Harbor (kcfs) over 
this period is included for comparison purposes.   
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Figure 12.  Correlation between the mean seven day flow and seven day 
scroll case temperatures (June 1-September 26) at Ice Harbor Dam 1975-
1996. 
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Figure 13.  Relationship between the correlation between the mean seven 
day flow and seven day scroll case temperatures (June 1-September 26) at 
Ice Harbor Dam 1975-1996 and the mean seven day flow (June 1-September 
26) at Ice Harbor Dam.  
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Figure 14. 1991 daily mean water temperatures in the lower Snake River 
reservoirs from mid-depth recording thermographs at transect stations #s 
5, 8, 11, and 14 for September, and from temperatures reported as scroll 
case measurements at Lower Granite (LWG) and Ice Harbor (IHR) dams 
prior to September, compared with Dworshak Dam cold water release rates. 
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Figure 15. 1992 daily mean water temperatures in the lower Snake River 
reservoirs from mid-depth recording thermographs at transect stations #s 
5, 8, 11, and 14, compared with Dworshak Dam cold water release rates. 
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Figure 16. 1993 daily mean water temperatures in the lower Snake River 
reservoirs from mid-depth recording thermographs at transect stations #s 
5, 8, 11, and 14, compared with Dworshak Dam cold water release rates. 
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Figure 17.  1994 water temperatures in lower Snake River reservoirs from 
mid-depth recording thermographs at transect stations #s 5, 8, 11, and 14 
compared with Dworshak cold water release rates. 
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Figure 18.  1995 water temperatures in lower Snake River reservoirs from 
mid-depth recording thermographs at transect stations #s 5, 8, 11, and 14 
compared with Dworshak cold water release rates. 
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Figure 19.  1996 water temperatures in lower Snake River reservoirs from 
mid-depth recording thermographs at transect stations #s 5, 8, 11, and 14 
compared with Dworshak cold water release rates. 
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Figure 20.  Temperature categories, by depth and distance, from the mouth 
of the Snake River on August 8, 1991.  Colors refer to the temperature 
category where red is lethal (>70 F, 21.1C), magenta is resistance (68-70 F, 
20-21.1C), blue is tolerance (60-68 F, 15.6-20C), and green is optimum (<= 
60 F, 15.6C).  The location of Ice Harbor (IHR), Lower Monumental (LMN), 
Little Goose (LGS), and Lower Granite (LWG) dams is indicated by vertical 
lines. 
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Figure 21.  Temperature contours (F) from 15 stations on the Snake River 
plotted for August 8, 1991. 
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Figure 21 continued 
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Figure 21 continued 
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Figure 22.  Temperature categories, by depth and distance, from the mouth 
of the Snake River on August 23, 1991.  Colors refer to the temperature 
category where red is lethal (>70 F, 21.1C), magenta is resistance (68-70 F, 
20-21.1C), blue is tolerance (60-68 F, 15.6-20C), and green is optimum (<= 
60 F, 15.6C).  The location of Ice Harbor (IHR), Lower Monumental (LMN), 
Little Goose (LGS), and Lower Granite (LWG) dams is indicated by vertical 
lines. 
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Figure 23.  Temperature contours (F) from 15 stations on the Snake River 
plotted for August 23, 1991. 
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Figure 23 continued 
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Figure 23 continued 
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Figure 24.  Temperature categories, by depth and distance, from the mouth 
of the Snake River on August 27, 1991.  Colors refer to the temperature 
category where red is lethal (>70 F, 21.1C), magenta is resistance (68-70 F, 
20-21.1C), blue is tolerance (60-68 F, 15.6-20C), and green is optimum (<= 
60 F, 15.6C).  The location of Ice Harbor (IHR), Lower Monumental (LMN), 
Little Goose (LGS), and Lower Granite (LWG) dams is indicated by vertical 
lines. 
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Figure 25.  Temperature contours (F) from 15 stations on the Snake River 
plotted for August 27, 1991. 
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Figure 25 continued 
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Figure 25 continued 
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Figure 26.  Daily mean scroll case temperatures at Little Goose Dam (LGS) 
in 1991, and daily mean transect temperatures at the first transect up river 
(transect 8) and down river (transect 9) from Little Goose Dam.  
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Figure 27.  Daily mean scroll case temperatures at Little Goose Dam in 
1992, and daily mean mid-level tri-level thermograph temperatures below 
the dam. 
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Figure 28.  Daily mean scroll case temperatures at Little Goose Dam in 
1994, and daily mean mid-level tri-level thermograph temperatures below 
the dam. 

 
 
 
 

50

55

60

65

70

75

8/16 8/23 8/30 9/6 9/13 9/20 9/27 10/4 10/11 10/18 10/25
Date

Te
m

pe
ra

tu
re

 (F
)

Scrollcase
Tri-Level Thermograph 8

 
 



 155 

Figure 29.  Daily mean scroll case temperatures at Little Goose Dam in 
1995, and daily mean mid-level tri-level thermograph temperatures below 
the dam. 
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Figure 30.  Difference between the 1991 daily scroll case temperature at 
Lower Granite Dam and the daily minimum and maximum temperatures at 
Transect 5, located immediately above Lower Granite Dam.  (Mean Transect 
5 temperatures and all mean, minimum, and maximum daily Transect 6 
temperatures are located within the bounds of the maximum and minimum 
Transect 5 temperatures.) 
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Figure 31.  Difference between the 1992 daily scroll case temperature at 
Lower Granite Dam and the daily minimum and maximum temperatures at 
Transect 5, located immediately above Lower Granite Dam.  (Mean Transect 
5 temperatures and all mean, minimum, and maximum daily Transect 6 
temperatures are located within the bounds of the maximum and minimum 
Transect 5 temperatures.) 
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Figure 32.  Difference between the 1991 daily scroll case temperature at Ice 
Harbor Dam and the daily minimum and maximum temperatures at 
Transect 14, located immediately above Ice Harbor Dam.  (Mean Transect 
14 temperatures and all mean, minimum, and maximum daily Transect 15 
temperatures are located within the bounds of the maximum and minimum 
Transect 14 temperatures.) 
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Figure 33.  Difference between the 1992 daily scroll case temperature at Ice 
Harbor Dam and the daily minimum and maximum temperatures at 
Transect 14, located immediately above Ice Harbor Dam.  (Mean Transect 
14 temperatures and all mean, minimum, and maximum daily Transect 15 
temperatures are located within the bounds of the maximum and minimum 
Transect 14 temperatures.) 
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Figure 34.  Mean fall chinook weighted scroll case temperatures at Ice 
Harbor Dam, 1960 to 1995. 
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Figure 35.  Linear relationship between mean scroll case temperatures 
during August and year, Ice Harbor Dam 1986 – 1996. 
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Figure 36.  Mean fall chinook weighted scroll case temperatures at Lower 
Monumental Dam, 1971 to 1995. 
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Figure 37.  Mean fall chinook weighted scroll case temperatures at Little 
Goose Dam, 1970 to 1995. 
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Figure 38.  Mean fall chinook weighted scroll case temperatures at Lower 
Granite Dam, 1971 to 1995. 
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Figure 39.  Linear relationship between mean fall chinook weighted daily 
change in temperature at Ice Harbor Dam (IHR) and days spent between Ice 
Harbor Dam and Lower Granite Dam (LWG).  
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Figure 40.  Comparison between mean daily change in temperature at Ice 
Harbor Dam (IHR) and days spent between Ice Harbor Dam and Lower 
Granite Dam (LWG).  
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Figure 41.  Comparison between mean fall chinook weighted daily change 
in temperature at Lower Granite Dam (LWG) and days spent between Ice 
Harbor Dam (IHR) and Lower Granite Dam. 
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Figure 42.  Linear relationship between mean fall chinook weighted 
passage date and year, Ice Harbor Dam 1963-1995. 
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Figure 43.  Linear relationship between mean fall chinook weighted 
passage date and year, Lower Monumental Dam 1971-1995. 
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Figure 44.  Linear relationship between mean fall chinook weighted 
passage date and year, Little Goose Dam 1970-1982 and 1991-1995. 
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Figure 45.  Comparison between mean fall chinook weighted passage date 
and year at Lower Granite Dam, 1975-1995. 
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Figure 46.  Comparison between mean fall chinook weighted passage date 
and mean fall chinook weighted scroll case temperature at Ice Harbor Dam, 
1963-1995. 
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Figure 47.  Comparison between mean fall chinook weighted passage date 
and mean fall chinook weighted scroll case temperature at Lower 
Monumental Dam, 1971-1995. 
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Figure 48.  Comparison between mean fall chinook weighted passage date 
and mean fall chinook weighted scroll case temperature at Little Goose 
Dam, 1970-1982 and 1991-1995.    
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Figure 49.  Comparison between mean fall chinook weighted passage date 
and the mean fall chinook weighted scroll case temperature at Lower 
Granite Dam, 1975-1995.  
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Figure 50.  Linear relationship between estimated annual proportion of fall 
chinook entering the Snake River at Ice Harbor Dam that reach Lower 
Granite Dam (IHR-LWG conversion rate) and the fall chinook weighted 
mean scroll case temperature during the month of August, Ice Harbor Dam 
1986-1996.  
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Figure 51.  Linear relationship between estimated annual proportion of fall 
chinook entering the Snake River at Ice Harbor Dam that reach Lower 
Granite Dam (IHR-LWG conversion rate) and year, 1986 – 1996.  
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Figure A1.  Temperature categories, by depth and distance, from the mouth 
of the Snake River on August 8, 1991.  Colors refer to the temperature 
category where red is lethal (>70 F, 21.1C), magenta is resistance (68-70 F, 
20-21.1C), blue is tolerance (60-68 F, 15.6-20C), and green is optimum (<= 
60 F, 15.6C).   
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August 8, 1991 
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August 19, 1991 
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August 27, 1991 
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September 1, 1991 
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September 5, 1991 
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September 10, 1991 
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September 14, 1991 
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October 1, 1991 
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October 7, 1991 
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October 15, 1991 
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