
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Jeff Thomas [mailto:jthomas@pn.usbr.gov]  
Sent: Wednesday, July 30, 2008 2:46 PM 
To: David_T_Morgan@fws.gov; Judy_Delavergne@fws.gov; kreiss@fs.fed.us; 
pmonk@pn.usbr.gov; skline@pn.usbr.gov; swilley@pn.usbr.gov; William Meyer; 
Eric Anderson; John Easterbrooks 
Cc: dcconsult@dreamflyfishing.com; Markj@yakama.com 
Subject: Re: Lake Kachess Hydrologic Info relevant to bull trout passage 
(2001‐2008) 
 
Greetings all, 
 
In response to Eric's comments (see below) I have expanded my analysis to 
emphasize the last two weeks of August a bit more than I had and to 
include the month of September. What it is that determines whether we can 
expect passage problems to develop at the mouth of Box Canyon Creek is a 
tough thing to put your finger on. I have attempted to present all of the 
possible factors as clearly as I could. You will be particularly 
interested in the last four paragraphs of the document. After examing all 
of the statistics exhaustively, I believe I finally came upon a common 
thread in all of this. It may surprise you. The document is attached. I 
have also sent the workbook with the data and stats that some of you got 
last time. It is unchanged. 
 
As always, any feedback you may have is welcome. 
 
Cheers, 
 
Jeff 
 
Jeff A. Thomas 
 
USFWS, Mid‐Columbia River FRO 
Yakima Sub‐Office 
1917 Marsh Road 
Yakima, WA   98901 
(509) 575‐5848  ext.225 
 
"We could have saved the place but we were too cheap and lazy"  
~ Kurt Vonnegut 
 
 
>>> "Eric Anderson" <ANDEREA@DFW.WA.GOV> 07/29/08 2:22 PM >>> 
Hi Jeff, 
Thanks for doing this analysis and writeup.  It will be interesting to see 
what kind of redd counts we get this year with the full lake capacity.  
However, even with full capacity & good runoff conditions, this population 
has been hammered for so long that they are already in the pits & we may 
not see much improvement in the redd count.  
However, 
I will remain hopeful!   
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You mentioned the primary bull trout migration occurs in July (as some 
have suggested).  I think William may have a better handle on this than 
anyone else as he has probably snorkeled it more & at different times 
while adults were present in the system.  Although, adults certainly do 
move into Box Canyon in July & perhaps some even a bit earlier, I tend to 
think of it as a more protracted migration period, starting in June or 
July and ending a short time before actual spawning in late September.  I 
say this, because I have seen bulls in the lake, staging off the mouth in 
September while others had been spotted in the pool below the falls a 
month or two earlier.  I wonder if some of the fish move around a bit more 
than we think.  For example, in Deep Creek we radio tracked a couple bulls 
way up Deep Creek in July.  One stayed and then one migrated back down 
stream to the mouth where it held in the lake with others that were 
staging, only to move back up with the main group several weeks to a month 
later.  Interesting....these fish!Cheers.....Eric   
>>> "Jeff Thomas" <jthomas@pn.usbr.gov> 07/28/2008 5:10 PM >>> 
 
William, 
 
I have completed my data analysis on Lake Kachess hydrology as it relates 
to bull trout passage into Box Canyon Creek. Two files are attached. The 
Excel workbook contains the data and some statistics I put together. The 
other file is the write‐up of my interpretation and analysis of the data. 
It is more complicated than I anticipated it would be. 
 
The good news is we have some time to think about this. We should 
encounter no passage problems at Box Canyon Creek this year. The reservoir 
was at full capacity on July 1 and remains nearly at full capacity as of 
yesterday. Inflows were 129 cfs and outflow was 152 cfs so the lake isn't 
losing much water yet. Should be the best passage year since 2002, 
possibly even better. 
 
Cheers, 
 
Jeff 
 
Jeff A. Thomas 
 
USFWS, Mid‐Columbia River FRO 
Yakima Sub‐Office 
1917 Marsh Road 
Yakima, WA   98901 
(509) 575‐5848  ext.225 
 
"We could have saved the place but we were too cheap and lazy"  
~ Kurt Vonnegut 
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Kachess Lake Hydrology Analytical Summary 
July 1 through November 30 (2001-2008) 

 
Prepared by Jeff Thomas, USFWS 

 
 
Bring up the “Statistics” page of the workbook that accompanies this document for 
reference. I will not be discussing 2002. It was an excellent water year with a July 1 
storage figure slightly above full capacity (not sure how that is possible) and end of 
September storage greater than any other in this period of record. Average daily inflow 
(remember this is for all tributary streams combined) was excellent in July and 
reasonably good in August and September as well. Overall, it was the best water year in 
this period of record and consequently no bull trout passage problems were encountered. 
In the following analysis I’ll be dealing with the months July, August, and September, the 
months which bull trout migrate into Box Canyon Creek to hold before spawning. Based 
on previous year surveys the primary migrational time period is believed to occur in July 
(William Meyer, WDFW, personal communication) although others believe this is an 
oversimplification. 
 
Let’s begin by examining the years when remedial measures were necessary to improve 
passage at Box Canyon Creek (2001, 2003 and 2005). It might be considered no surprise 
that passage difficulties were observed in 2001 and 2005. Kachess storage in both years 
was only at 62 percent of capacity at the beginning of July (148,275 AF in 2001 and 
147,378 AF in 2005). In terms of pool elevation this means that the reservoir was about 
21 feet below the full pool elevation of 2262 feet (at 239,000 AF). Average July daily 
inflow were higher in 2001 (98 cfs) than they were in 2005 (59 cfs). In fact, since Box 
Canyon Creek probably contributes a pretty significant proportion of the total inflow it 
must have been flowing pretty well in 2001 (and August as well when it averaged 122 cfs 
daily). This suggests that the pool elevation during the passage time period is the most 
significant determinant of passage difficulties. This argument is reinforced by the data 
from 20071 which show that the average July daily inflow was 17 cfs less than in 2001 
but Kachess began July at full pool and no passage difficulties were observed. Neither 
were they observed in August despite a precipitous drop in inflow (average: 18 cfs) but 
the reservoir held over 120,000 AF more on July 31, 2007 (227,450) than on the same 
date in 2001 (104,162) and almost 150,000 AF more by the end of August (195,277 
versus 47,180).  
 
There are a few things which cloud the conclusion that reservoir elevation (storage) is the 
primary factor in the passage picture. In 2003 Kachess was also nearly full on July 1 
(232,840 AF, 97% of capacity). The pool elevation was only about 1.5 feet below the full 
pool elevation and the average daily inflow for the month of July was 101 cfs. The 2003 

                                                 
1 Comparisons against 2007 data may not be valid since the November 2006 storm event quite likely 
reconfigured the channel of Box Canyon Creek flowing across the reservoir bed. Kachess held just 78,588 
AF at the time the storm hit. This storage figure represents a pool elevation 41 feet below full pool so the 
creek flowed across a considerable distance in the inundation zone. Kachess inflow [all tributaries] 
averaged over 5,000 cfs for November 5th and 6th. 
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statistics seem to indicate that this year should have afforded way better passage 
conditions than either 2004 or 2006, at least during the month of July. Kachess storage 
was considerably higher on July 1, 2003 than either of those years (160,580 AF in 2004; 
174,640 AF in 2006) and July average daily inflows were twice as high as those in 2004 
(46 cfs) and about the same as those in 2006 (104 cfs). By the end of July storage was 
still over 52,000 AF higher in 2003 than in 2004 (192,525 versus 139,932) and about 
15,000 AF higher than the figure for 2006 (177,837). So why were passage problems 
encountered in 2003 but avoided in 2004 and 2006? If one considers the primary bull 
trout migration to occur in July, as some have suggested, there appears to be no logical 
reason for this. However, adult bull trout also are known to migrate into Box Canyon in 
August, particularly during the first two weeks, and in some years have been observed 
staging at the mouth well into September (Eric Anderson, WDFW, personal 
communication).  
 
So let’s look at the months of August and September considering 2003 versus 2006 first.  
Kachess storage got hammered in August 2003, dropping nearly 70,000 AF from 192,525 
to 122,770. In 2006, after beginning the month some 15,000 AF short of the 2003 storage 
figure (as noted above) Kachess only dropped about 12,000 AF to finish the month at 
165,600 AF (about 43,000 AF above 2003).  Since average August daily inflows were 
about 50 cfs more in 2003 than in 2006 (which was identical to 2007, a miserable inflow 
month averaging just 18 cfs), this again seems to point to reservoir elevation as the key 
passage factor. Not so fast. Despite the rapid drop in storage in August 2003 the pool 
elevation on the 15th of the month was only 3.5 feet below that for 2006 (2244.1 versus 
2247.5 feet). Given the much lower inflows in 2006, was this enough of an elevational 
difference to allow mid-August passage into Box Canyon Creek in 2006 but preclude it in 
2003? That seems doubtful. But if adults were still attempting to migrate during the latter 
half of the month the elevational change was much more significant in 2003 when the 
reservoir lost an additional 10.2 feet in pool elevation in just two weeks. By contrast, in 
2006 Kachess dropped only 2.5 feet during this time period to end the month with a pool 
elevation over 11 feet higher than in 2003. Reservoir storage was rapidly depleted during 
the month of September in both years with a storage loss of 63,850 AF (20 feet) in 2003 
and 63,775 AF (16.9 feet) in 2006.  On September 30 the reservoir held just 58,920 AF in 
2003 compared to 101,825 AF in 2006. If one considers pool elevation only, passage 
conditions had to be better after mid-August in 2006 than they were in 2003. Finally, 
some logic regarding these two years but only if you assume that in 2006 bull trout chose 
to migrate into Box Canyon Creek late. There could be a reason for this. As was 
mentioned above, average daily August inflow averaged just 18 cfs in 2006 (again, this is 
for all tributaries combined) so the Box Canyon Creek attraction flow was pretty 
minimal. The average daily inflow jumped to 56 cfs for the month of September and 
would probably have provided a much stronger attraction. 
 
Now we will consider the months of August and September considering 2003 versus 
2004. As was noted above, in 2004 the month of July ended with Kachess storage over 
52,000 AF less than in 2003 but it ended August with almost exactly the same amount of 
stored water (~122,500 AF) and thus the same pool elevation.  However, the pool 
elevation on the 15th of the month was about 8.5 feet lower in 2004 (2235.7) than in 



 5

2003. As was the case in 2006, the last two weeks of August 2004 saw the reservoir 
losing much less water (only 7,000 AF; 1.9 feet elevation) than in 2003 (39,220 AF; 11.0 
feet elevation). In September, where the reservoir lost 20 feet of pool elevation in 2003 it 
lost less in 2004 (14.5 feet) to end the month with a pool elevation 5.4 feet above that 
which occurred in 2003. September 30 storage was relatively low both years 
(2003:58,920 AF; 2004: 74,452 AF). August average daily inflow was 27 cfs higher in 
2004 than in 2003 (96 versus 69 cfs) and even higher in September (226 versus 107 cfs). 
These are all pretty fair inflow numbers especially compared to the paltry average daily 
inflow of 18 cfs during August 2006. In summary, passage conditions must have been at 
least as good (and probably better) through mid-August 2003 as they were in 2004. In 
terms of pool elevation conditions deteriorated quite a bit more in 2003 after August 15. 
If bull trout were primarily migrating prior to this date it seems incongruous that bull 
trout were able to freely migrate into Box Canyon Creek in 2004 but were precluded 
from doing so in 2003. Yet 19 redds were counted in the stream that year, the highest 
number recorded since surveys began in 1984 (there were only eight observed in 2003).  
Once again, things point to a later spawning migration but why? Kachess inflows were 
very healthy in 2004 so attraction should not have been a problem. Perhaps the 
aforementioned statement regarding the timing of the migration (“the primary migrational 
time period is believed to occur in July”) requires more investigation. 
 
There is obviously no easy answer to the question of why passage problems occurred in 
2003 but not in 2004 and 2006. I will provide additional speculation below. Meanwhile, 
here are some relevant statistics. 
 
(Note: Kachess capacity is 239,000 AF; full pool elevation is 2262 feet.) 
 
2003      
 
July 1 storage (AF):   232,840   July 1 pool elevation (ft):    2260.6 
July 31 storage (AF): 192,525  July 31 pool elevation (ft):  2251.5 
Aug 15 storage (AF): 161,990   Aug 15 pool elevation (ft):  2244.1 
Aug 31 storage (AF): 122,770  Aug 31 pool elevation (ft):  2233.9 
Sep 30 storage (AF):   58,920  Sep 30 pool elevation (ft):   2213.9 
 
July average daily inflow (cfs):    101 
August average daily inflow (cfs):       69 
September average daily inflow (cfs):  107 
 
 
2004  
 
July 1 storage (AF):  160,580    July 1 pool elevation (ft):    2243.8 
July 31 storage (AF): 139,932  July 31 pool elevation (ft):  2238.5 
Aug 15 storage (AF): 129,484  Aug 15 pool elevation (ft):  2235.7 
Aug 31 storage (AF): 122,478  Aug 31 pool elevation (ft):  2233.8 
Sep 30 storage (AF):   74,452  Sep 30 pool elevation (ft):   2219.3 
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July average daily inflow (cfs):    46 
August average daily inflow (cfs):    96 
September average daily inflow (cfs): 226 
 
2006  
 
July 1 storage (AF):    174,640   July 1 pool elevation (ft):    2247.2 
July 31 storage (AF): 177,837  July 31 pool elevation (ft):  2248.0 
Aug 15 storage (AF): 175,880  Aug 15 pool elevation (ft):  2247.5 
Aug 31 storage (AF): 165,600  Aug 31 pool elevation (ft):  2245.0 
Sep 30 storage (AF): 101,825  Sep 30 pool elevation (ft):   2228.1 
 
July average daily inflow (cfs):    104 
August average daily inflow (cfs):      18 
September average daily inflow (cfs):     56 
 
 
It is possible that the development of a passage impediment is related to the rate at which 
the reservoir is drawn down. I have no idea how this would affect passage conditions; 
possibly it has something to do with the equilibrium between the surface flow and its 
infiltration rate into the hyporheic as the pool elevation recedes. Consider these statistics.  
 
In 2003 Lake Kachess was drawn down heavily between July 1 and the end of September 
(see above). In terms of pool elevation the reservoir lost about nine feet during the month 
of July, an additional 7.4 feet by August 15, 10.2 feet more by the end of August and a 
whopping 20 feet in September (a total elevational loss of almost 47 feet in 92 days).  
 
In contrast, the lake only dropped 24.5 feet during this time period in 2004 and just 19.1 
feet in 2006. In 2004, the elevational loss was 5.3 feet during July, 2.8 feet more through 
August 15, just 1.9 feet more by the end of the August, and 14.5 feet during the month of 
September; in 2006, Kachess actually increased its pool elevation during July by nearly a 
foot, dropped 0.5 foot through August 15, an additional 2.5 feet by the end of the month, 
and 16.9 feet during the month of September.  In short, conditions at the mouth of Box 
Canyon Creek were changing way more rapidly in 2003 than in 2004 and off-the-chart 
more rapidly than in 2006. In this regard 2003 was very similar to both 2001 and 2005 
which experienced drops in pool elevation between July 1 and the end of September of 
40.8 and 38.7 feet, respectively. By the same token 2004 and 2006 compare well with 
2002 which experienced a total loss of pool elevation of 24.2 feet and a very similar 
drawdown pattern.  
 
This grouping of passable versus none-passable years based on the magnitude and pattern 
of reservoir drawdown seems to be the most consistent thread in the examination of 
passage conditions at Box Canyon Creek from 2001-2006.  There is undoubtedly a 
combination of factors involved in the passage problem but reservoir drawdown 
characteristics are definitely something to monitor in efforts to predict potential problems 
in the future. 


