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MEMORANDUM 
 
 
TO:  Ed Bowles, ODFW  
  

 
FROM: Michele DeHart, FPC 
 
DATE:  December 3, 2013 
 
RE: Response to request – Review BPA SMART Spill PowerPoint Presentation 
 
 
In response to your request the FPC staff reviewed the Bonneville Power Administration (BPA) 
PowerPoint presentation which you provided to us for review.  We offer the following review 
comments for your consideration.  Our summary comments are listed below followed by specific 
discussion of each point and relevant PowerPoint slides.  For reference, we are also providing a 
copy of the BPA PowerPoint presentation at the end of this review. 
 

• Our overall conclusion is that the BPA presentation is extremely misinforming 
because key information regarding actual conditions, such as spill levels, recent 
analytical results, and new data, are not included in the BPA presentation.  In some 
cases on some points, so much information is excluded from the BPA presentation 
that the BPA conclusion cannot be considered valid. 

• The BPA collection of PowerPoint slides appears to be presenting the Biological Opinion 
(BiOp) operations (i.e., the existing BiOp spill levels, performance standards, and surface 
passage structures), as SMART spill.  Recent analyses of the implementation of the BiOp 
indicate that smolt-to-adult return rates are in the “undesirable range” (less than 1%) over 
60% of the time.  Maintaining SARs in the “undesirable range” most of the time, may not 
be too “SMART.” 

• The BPA collection of PowerPoint slides neglects to mention that the high survivals and 
performance standards reported in this presentation occurred under spill and flow 
conditions that were higher than the BiOp SMART spill levels.  In fact, some of the high 
survivals presented by BPA occurred when spill approached or exceeded the 125% 
dissolved gas spill level, which recent analyses have indicated could lead to increased 
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juvenile survival and SARs.  When actual spill and flow conditions are considered, BPA 
has presented a convincing argument for increasing spill above the BiOp levels. 

• BPA has neglected to present the data and analysis that describe the limitations of surface 
passage structures to improve survival and to reduce spill levels without reducing 
survival.  BPA neglected to present the considerable and growing body of information 
that indicates fresh water project passage affects mortality in later life stages and early 
ocean survival.  Fresh water migration experience and early ocean/estuary survival are 
not independent.  These data add to the growing body of information which indicates that 
the performance standard concept is flawed and does not provide adequate mitigation for 
the development and operation of the hydrosystem.  

 
In the following discussion we present comments on each BPA PowerPoint slide.  We 

have included references for data and analyses which BPA did not address in their presentation.  
It is important to note that SMART Spill and the existing BiOp passage measures, including 
surface passage structures, have been analyzed relative to other suites of passage mitigation 
measures.  The results of these analyses have been presented to the region, are available to the 
public, and are referenced in the following discussion.  Most importantly, the results of these 
analyses of actual empirical data indicate that the BiOp measures (i.e., SMART spill with the 
inclusion of surface passage structures and performance standards) is likely to result in smolt-to-
adult return rates that are in the “undesirable range” most of the time (Figure 1) (CSS Annual 
Review 2013). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Probability that SARs will be in undesirable range (< 1%) under four spill scenarios modeled 
for Experimental Spill Management.  This figure was first presented at the 2013 CSS Annual Review on 
April 30, 2013 and can be downloaded at http://www.fpc.org/documents/CSS.html.  

SMART spill (i.e., BiOp) 

http://www.fpc.org/documents/CSS.html
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Slide 8 (Surface Passage) 
A bullet in Slide 8 states that spillway weirs and the Bonneville Dam corner collector 

generally provide the highest survival of all passage routes at dams.  However, this statement is 
misleading.  Estimates of route-specific survivals from performance standards testing indicate 
that survival through spillway weirs and the Bonneville Dam corner collector are not statistically 
different from other routes (e.g., bypass survival, no surface spill, etc.) except turbine passage at 
Bonneville Dam, which is significantly lower than other passage routes (Ploskey et al. 2013).  To 
date, these route-specific survival estimates are only available for yearling Chinook and 
steelhead from 2011, a high spill and flow year which exceeds SMART spill levels. 
 
Slides 9-12 (Performance Standards) 

Slides 9 through 12 present results from recent performance standards testing at most of 
the FCRPS sites.  The FPC has completed several memoranda regarding the myriad of problems 
and technical issues existing with the performance standards tests and the interpretation of their 
results (FPC Memoranda: June 24, 2009; July 29, 2010; October 6, 2010; February 16, 2011; 
March 24, 2011; June 21, 2011; February 15, 2012; March 16, 2012; March 23, 2012; January 4, 
2013; February 11, 2013; March 19, 2013; and October 7, 2013).  Below is a brief summary of 
the primary problems pointed out by the above reviews.  

 
• Smolts used in performance testing do not represent the run-at-large.  Smolts that fall 

outside of size requirements or exhibit physical conditions such as disease, injury, or 
descaling are not included.  The rejection of the fish least likely to survive dam passage 
inflates survival estimates over actual conditions.  This effect is further compounded 
when weaker fish die after release and are not included in the dam passage study group.  
Rejection rates range from 3.7% to 16.4%, depending on the year, species, and location.  

• The use of multiple release groups in the Virtual-Paired Release design generates the 
possibility of artificial inflation of survival estimates.  High predation rates in the tailrace, 
as have been observed (Petersen 1994, Ward and Petersen 1995), will depress survival of 
the control group, and inflate the ratio of survivals used to calculate overall dam passage 
beyond the single-release estimates. 

• Performance tests are designed to measure mortality that occurs at the dam, and cannot 
be used to assess mortality due to passage that occurs downstream of the project, in the 
estuary, or in the ocean.  However, passage through turbines or juvenile bypass systems 
during the freshwater outmigration has been shown to significantly reduce smolt-to-adult 
returns (SARs), while smolts that pass through the spillway have higher SARs.  Survival 
estimates generated by performance tests are misleading because they do not incorporate 
total mortality due to dam passage and do not include all data regarding salmon life-cycle 
survival. 

Even without considering the significant technical and analytical problems apparent with 
the performance standard concept and performance standard testing, BPA misrepresents the 
performance standard test results.  Some of the point estimates presented by BPA as meeting or 
exceeding the 96% performance standard set by the BiOp do not actually meet the BiOp 
standards because they do not meet the standard error requirement of less than ± 1.5% (e.g., 
MCN 2012-ST, BON 2011-CH1 and ST) (Table 1). 
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The BPA presentation also leaves out critical information about the conditions under 
which these data were collected.  First, the majority of the performance standards tests presented 
were conducted in 2011 and 2012, which were very high flow years with extended periods of 
uncontrolled spill in the spring and summer.  For example, the January–July runoff volume in 
2011 was the 9th highest over the last 84 years in the Snake River (at LGR) and 4th highest in the 
Lower Columbia River (at TDA) (FPC 2013).  The January–July runoff volumes in 2012 ranked 
32nd and 10th over the last 84 years in the Snake River (at LGR) and Lower Columbia River (at 
TDA), respectively (FPC 2013).   
 

The high flows in 2011 and 2012 resulted in periods of uncontrolled spill at most of the 
FCRPS projects, particularly those where performance testing was taking place.  For example, of 
the 16 estimates of dam survival that were provided in the BPA presentation, 14 (87.5%) were 
estimated under conditions where the average spill over the study period exceeded BiOp levels 
(i.e., SMART spill levels) (Table 1).  The test at The Dalles in 2010 was the only test in which 
average spill did not exceed BiOp levels over the study period (Table 1).  From this 2010 study 
at The Dalles, only yearling Chinook dam survival met the performance standard of 96% 
(Table 1).   

 
Furthermore, there were many periods during these performance standards testing where 

daily spill levels were above the estimated 115/120% gas cap levels.  Table 1 provides the 
estimated 115/120%, 120%, and 125% spill caps that were used in the Experimental Spill 
Management modeling efforts.  With the exception to TDA in 2010, daily spill levels during 
each performance standards test exceeded the estimated 115/120% spill levels a minimum of 
29% (JDA 2012) and up to 85% (MCN 2012) of study days (Table 1).  In addition, several of the 
performance standards tests included at least one day where spill exceeded the estimated 125% 
spill cap.  The most notable of these are JDA 2011 and BON 2011 where daily spill volumes 
exceeded the 125% spill caps in 30% and 42% of study days, respectively (Table 1).   

 
Based on this this review of the actual spill levels during the performance standards 

testing, it is clear that BPA has presented a convincing argument for spill above the BiOp levels. 
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Table 1.  Summary of performance standards testing results and test conditions.  Estimated 115/120%, 120%, and 125% spill caps are from the Experimental 
Spill Management modeling exercises. Numbers in parentheses for these columns are the number of study days where actual spill exceeded these spill caps. 

Project Year Species 
Study 
Period 

Dam Survival 
(SE) BiOp Spill 

Avg. Spill 
(Range) 

115/120% 
Cap (Kcfs) 

120% Cap 
(Kcfs) 

125% Cap 
(Kcfs) 

Surv. Data 
Source 

LGS 2012 CH1 4/24-5/25 0.98  (0.01) 30% 33% 
(26-46%) 

40 
(10 of 32) 

51 
(5 of 32) 

70 
(2 of 32) Skalski et al 

2013a 
  ST 4/24-5/25 0.99  (0.01) 30% 33% 

(26-46%) 
40 

(10 of 32) 
51 

(5 of 32) 
70 

(2 of 32) 

LMN 2012 CH1 4/24-5/25 0.99  (0.01) Gas Cap 
(20-29 Kcfs) 

37.6 Kcfs 
(23.6-90.4 Kcfs) 

30 
(16 of 32) 

44 
(5 of 32) 

80 
(1 of 32) Skalski et al 

2013b 
  ST 4/24-5/25 0.98  (0.01) Gas Cap 

(20-29 Kcfs) 
37.6 Kcfs 

(23.6-90.4 Kcfs) 
30 

(16 of 32) 
44 

(5 of 32) 
80 

(1 of 32) 

MCN 2012 CH1 4/27-5/30 0.96  (0.01) 40% 51% 
(41%-61%) 

150 
(29 of 34) 

140 
(29 of 34) 

230 
(1 of 34) Skalski et al 

2013c 
  ST 4/27-5/30 1.00  (0.02)A 40% 51% 

(41%-61%) 
150 

(29 of 34) 
140 

(29 of 34) 
230 

(1 of 34) 

JDA 2011 CH1 4/27-5/29 0.97  (0.01) 30-40% 37% 
(30-46%) 

146 
(14 of 33) 

146 
(14 of 33) 

190 
(10 of 33) Weiland et 

al 2013 
  ST 4/27-5/29 0.99  (0.01) 30-40% 37% 

(30-46%) 
146 

(14 of 33) 
146 

(14 of 33) 
190 

(10 of 33) 

JDA 2012 CH1 4/27-5/30 0.97  (0.01) 30-40% 37% 
(40-44%) 

146 
(10 of 34) 

146 
(10 of 34) 

190 
(0 of 34) Skalski et al 

2013d 
  ST 4/27-5/30 0.97  (0.003) 30-40% 37% 

(40-44%) 
146 

(10 of 34) 
146 

(10 of 34) 
190 

(0 of 34) 

TDA 2010 CH1 4/28-6/1 0.96  (0.01) 40% 40% 
(39-40%) 

140 
(0 of 35) 

135 
(0 of 35) 

269 
(0 of 35) Johnson et 

al 2011 
  ST 4/28-6/1 0.95  (0.01) 40% 40% 

(39-40%) 
140 

(0 of 35) 
135 

(0 of 35) 
269 

(0 of 35) 

TDA 2011 CH1 4/29-5/30 0.96  (0.01) 40% 42% 
(37-50%) 

140 
(15 of 32) 

135 
(15 of 32) 

269 
(0 of 32) Skalski et al 

2012 
  ST 4/29-5/30 0.99  (0.01) 40% 42% 

(37-50%) 
140 

(15 of 32) 
135 

(15 of 32) 
269 

(0 of 32) 

BON 2011 CH1 4/26-5/31 0.96  (0.02) 100 Kcfs 174.9 Kcfs 
(99.2-293.3 Kcfs) 

100 
(19 of 36) 

100 
(19 of 36) 

215 
(15 of 36) Ploskey et al 

2013 
  ST 4/26-5/31 0.96  (0.02) 100 Kcfs 174.9 Kcfs 

(99.2-293.3 Kcfs) 
100 

(19 of 36) 
100 

(19 of 36) 
215 

(15 of 36) 
A  To generate the 99% estimate used in the BPA presentation, a different set of detection arrays were used than any other study for the express purpose of 
achieving a survival estimate of <100%.  However, this revised estimate does not meet the precision requirements.  Presented here is the 100.01% survival 
generated by the study design.   
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Slide 13 (LGS 2012 Route-Specific Estimates) 
The route-specific survivals that are presented in this slide were not made available to the 

region for review.  Without an opportunity to review these data we have no way of knowing if 
and/or to what degree these estimates may be inflated.  While the overall release estimate that 
was presented by BPA (98.2%) meets the 96% performance standard, the single release estimate 
from this study (95.8%) did not.  This is an example of artificial inflation of survival estimates 
(as discussed above), one of the ongoing methodological concerns of performance testing 
(Beeman et al. 2010), and has repeatedly led to the suggestion of using single release estimates 
as an alternative for the virtual-paired release design. 
 
Slide 17 (Structural Changes at FCRPS Dams) 

It is worth noting that the rejection rate for yearling Chinook for the 2010 study at 
The Dalles was approximately 12%, which was among the highest rejection rates.  In fact, 
concerns about rejection rates of this magnitude, and the resulting distortion of survival 
estimates, caused a revision in the selection criteria used for smolt selection for 2011, 2012, 
and future performance testing. 
 
Slide 20 (High Spill Can Delay Adult Fish) 

In this slide, median travel time for adult Chinook during June 2010 are compared with 
“normal spill” showing travel times of 7 days while “high spill” resulted in 12 day travel times.  
We were able to identify the time period when fish travel times increased to 12 days as occurring 
between June 1 and June 7 roughly.  Flows peaked near 200 Kcfs in the Snake River at that time.  
The high flows are likely to have had an effect on adult Chinook travel time.  However, based on 
our analysis, adult success was not affected, since during that time period success averaged 95% 
compared to a seasonal average (for May and June) of 94%.  Adult delays did occur earlier in 
2010 at LGS dam when operation of the surface spill structure at the dam led to tailrace 
conditions that caused adult fish to hold up downstream of the project.  When a flat spill pattern 
was implemented the adult counts at the dam went up immediately.  During the time when these 
delays occurred, adult success dropped to an average of 92%.   
 
Slide 21 (Survival through Dams Versus Free-flowing River) 

Slide 21 slide presents estimates of juvenile survival per 100 miles through the FCRPS 
(LGR-BON) versus that in a free-flowing river section.  The data presented in this slide indicate 
that the survivals per 100 miles are virtually the same for the two reaches.  Based on the figure in 
this slide, we presume that the free-flowing river section begins in the Salmon River and extends 
through Lower Granite Reservoir to Lower Granite Dam.  Faulkner et al. (2010) is cited as the 
source of the data presented in this slide.   

 
It is unclear what data were used from Faulkner et al. (2010) to estimate survival per 

100 miles, for which species (yearling Chinook, steelhead, or sockeye), and which rear-type 
(wild, hatchery, combined).  The only survival data that are presented in Faulkner et al. (2010) 
for the free-flowing section depicted in the BPA presentation (Salmon River to LGR) are for 
releases of hatchery yearling Chinook, hatchery steelhead, and hatchery sockeye (Tables 19-21 
and 40 from Faulkner et al. 2010).  For the LGR-BON reach, the only survival data that are 
presented are for combined hatchery and wild fish (Tables 43, 44, and 46 from Faulkner et al. 
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2010).  This is an important distinction because it is well established that hatchery releases often 
experience high levels of mortality immediately following release (Brown and Day 2002).  
Therefore, it is misleading to compare survivals of hatchery fish from release in the Salmon 
River basin to LGR to hatchery and wild fish combined in the LGR-BON reach, regardless of 
species. 
 
Slide 24 (Ocean Conditions and Adult Returns) 

Slide 24 presented results from Burke et al. (2013).  The BPA presentation pointed out 
that broad ocean indices such as Pacific Decadal Oscillation were more correlated with adult 
returns than river flow and river temperature.  However, Burke et al. (2013) did not use adult 
return data in their analysis.  Instead they used adult counts at dams which is a poor measure for 
adult returns since juveniles from a single migration year will return as adults over 2 or 3 years.  
In fact, the authors admitted that adult counts were not the best measure to use and suggested that 
ocean survival would have been a better measure.  Adult counts do not measure survival but the 
relative number of adults returning regardless of the number of juveniles out-migrating.  It’s not 
surprising that Burke et al. (2013) found higher correlations between broad ocean indices and 
adult counts since patterns in ocean indices in their data set were more serially correlated than 
river variables.  Serially correlated ocean data would better explain serially correlated adult count 
data.  Burke et al. (2013) did not include spill as a freshwater factor in their analysis.  
 
Slide 25 (SARs are Not an Appropriate Measure of Hydro Performance) 

In slide 25 BPA concludes that SARs are not an appropriate measure of hydrosystem 
performance.  However, they previously utilized adult counts to claim that those were 
appropriate to demonstrate the lack of influence of the hydrosystem on salmon survival.  They 
claim that ocean affects are much too important and overshadow in-river conditions.  The BPA 
presentation ignores recent peer reviewed papers by Schaller et al. (2013), Petrosky and Schaller 
(2010), Schaller and Petrosky (2007), and Haesecker et al. (2012) that show freshwater 
conditions affect smolt-to-adult returns when ocean indices are accounted for.  Results from 
these studies suggest that, since there are no management actions available to affect ocean 
conditions, spill remains the most useful and effective tool available to fisheries managers for 
increasing adult returns.  A growing body of data and analyses indicate that freshwater passage 
history and early ocean survival are not independent.  This, with the growing body of analyses 
that raise serious doubts regarding performance standard concept and implementation, indicates 
that SAR goals should be established. 
 
Slides 28 and 29 (Wild Fish Abundance and Status of Adult Fish) 

It is unclear what the data presented in these slides are and what definition of “wild” was 
used.  Presumably, these slides are using dam counts to estimate abundance of “wild” adults.  
Only adipose fin clip information can be used at counting stations to categorize returning adults 
as hatchery or “wild.”  This is an important point because a large portion of Snake River 
hatchery fall Chinook are released unclipped.  Therefore, any unclipped hatchery fall Chinook 
that return and are counted as adults will be incorrectly identified as being “wild.”  Thus, the 
wild abundance for Chinook is likely inflated, particularly for recent years where hatchery fall 
Chinook production has increased. 
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