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Table 9. Aggregate Results of All Suitable Habitat (acres) Affected by Section 7 
Consultation for the Murrelet; Summary of Effects by Conservation Zone and 
Habitat Type from October 1st, 2003 to January 31, 2013. 

Conservation 
Zone1 

Authorized Habitat Effects 
In Acres2 

Reported Habitat Effects in 
Acres2 

Stands3 Remnants4 Stands3 Remnants4 
Puget Sound -69 0 -1 0 
Western Washington -43 0 -12 0 
Outside CZ Area in WA 0 0 0 0 
Oregon Coast Range -702 -150 -137 0 
Siskiyou Coast Range -1,765 0 -137 0 
Outside CZ Area in OR -2 0 0 0 
Mendocino 0 0 0 0 
Santa Cruz Mountains 0 0 0 0 
Outside CZ Area in CA 0 0 0 0 
Total -2,581 -150 -287  
Notes: 

1. Conservation Zones (CZ) six zones were established by the 1997 Recovery Plan to 
guide terrestrial and marine management planning and monitoring for the Murrelet.  
Marbled Murrelet Recovery Plan, September, 1997  

2. Habitat includes all known occupied sites, as well as other suitable habitat, though 
it is not necessarily occupied.  Importantly, there is no single definition of suitable 
habitat, though the Murrelet Effectiveness Monitoring Module is in the process.  
Some useable working definitions include the Primary Constituent Elements as 
defined in the Critical Habitat Final Rule, or the criteria used for Washington State 
by Raphael et al. (2002).  

3. Stand: A patch of older forest in an area with potential platform trees.  
4. Remnants: A residual/remnant stand is an area with scattered potential platform 

trees within a younger forest that lacks, overall, the structures for murrelet nesting.  
 

 
viii. Landscape Characteristics 

Studies have determined the characteristics of murrelet nesting habitat at a 
landscape-scale using a variety of methods, including predictive models, radio 
telemetry, audio-visual surveys, and radar.  McShane et al. (2004, pg. 4-103) 
reported, “At the landscape level, areas with evidence of occupancy tended to have 
higher proportions of large, old-growth forest, larger stands and greater habitat 
complexity, but distance to the ocean (up to about 37 miles [60 km]) did not seem 
important.”  Elevation had a negative association in some studies with murrelet 
habitat occupancy (Burger 2002).  Hamer and Nelson (1995b) sampled 45 nest trees 
in British Columbia, Washington, Oregon, and California and found the mean 
elevation to be 1,089 feet (332 m).   
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Multiple radar studies (e.g., Burger 2001, Cullen 2002, Raphael et al. 2002, 
Steventon and Holmes 2002) in British Columbia and Washington have shown that 
radar counts of murrelets are positively associated with total watershed area, 
increasing amounts of late-seral forests, and with increasing age and height class of 
associated forests.  Murrelet radar counts are also negatively associated with 
increasing forest edge and areas of logged and immature forests (McShane et al. 
2004).  Several studies have concluded that murrelets do not pack into higher 
densities within remaining habitat when nesting habitat is removed (Burger 2001, 
Manley et al. 2001, Cullen 2002).   

 
There is a relationship between proximity of human-modified habitat and increased 
avian predator abundance.  However, increased numbers of avian predators does not 
always result in increased predation on murrelet nests.  For example, Luginbuhl et al. 
(2001, pg. 565) report, in a study using simulated murrelet nests, that “Corvid 
numbers were poorly correlated with the rate of predation within each forested plot”.  
Luginbuhl et al. (2001, pg. 569), conclude, “that using measurements of corvid 
abundance to assess nest predation risk is not possible at the typical scale of 
homogenous plots (0.5-1.0 km2 in our study).  Rather this approach should be 
considered useful only at a broader, landscape scale on the order of 5-50 km2 (based 
on the scale of our fragmentation and human-use measures).”  

 
Artificial murrelet nest depredation rates were highest in western conifer forests 
where stand edges were close to human development (Luginbuhl et al. 2001), and 
Bradley (2002) found increased corvid densities within three miles of an urban 
interface, probably due to supplemental feeding opportunities from anthropogenic 
activities.  Golightly et al. (2002) found extremely low reproductive success for 
murrelets nesting in large old-growth blocks of redwoods in the California 
Redwoods National and State Parks.  Artificially high corvid densities from adjacent 
urbanization and park campgrounds are suspected to be a direct cause of the high 
nesting failure rates for murrelets in the redwoods parks.   

 
If the surrounding landscape has been permanently modified to change the predators’ 
numbers or densities through, for example, agriculture, urbanization, or recreation, 
and predators are causing unnaturally high nest failures, murrelet reproductive 
success may remain depressed.  Because corvids account for the majority of 
depredations on murrelet nests and corvid density can increase with human 
development, corvid predation on murrelet habitat is a primary impact consideration.  
The threat of predation on murrelet populations (both nests and adults) appears to be 
greater than previously anticipated (McShane et al. 2004). 
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4.3.3 Population Status 
 

i. Historical status and distribution 
Murrelet abundance during the early 1990s in Washington, Oregon, and California 
was estimated at 18,550 to 32,000 birds (Ralph et al. 1995).   

 
The historical breeding range of the murrelet extends from Bristol Bay, Alaska, 
south to the Aleutian Archipelago, northeast to Cook Inlet, Kodiak Island, Kenai 
Peninsula and Prince William Sound, south coastally throughout the Alexander 
Archipelago of Alaska, and through British Columbia, Washington, Oregon, to 
northern Monterey Bay in central California.  Birds winter throughout the breeding 
range and also occur in small numbers off southern California. 
 
At the time of listing, the distribution of active nests in nesting habitat was described 
as non-continuous (USFWS 1997, p. 14).  The at-sea extent of the species currently 
encompasses an area similar in size to the species’ historic distribution, but with the 
extremely low density of murrelets in Conservation Zone 5, and the small population 
in Conservation Zone 6, the southern end of the murrelet distribution is sparsely 
populated compared to Conservation Zones 1-4 (Table 10).  

 
ii. Current status and distribution of the listed species in rangewide (summary) 

Based primarily on the results from the NWFP Effectiveness Monitoring (EM) 
Program, the 2010 murrelet population for the listed range (Table 21) is estimated at 
16,691 birds (95 percent confidence interval [CI]: 13,075 – 20,307;Table 21).  Based 
on the 2010 estimates, Conservation Zones 3 and 4 support approximately 65 percent 
of the murrelet population within the U.S., and consistently have the highest – at-sea 
densities during the nesting season (Falxa et al. 2011).  As with the historic status, 
murrelets continue to occur in the lowest abundance in Conservation Zones 5 and 6. 

 
Table 10. Estimates of murrelet density and population size (95% CI) in Conservation 
Zones 1 through 5 during the 2010 breeding season (Falxa et al. 2011), and in Conservation 
Zone 6 during the 2009 breeding season (Perry and Henry 2010). 

 

Conservation 
Zone 

Density 
(birds/km2) 

Coefficient 
of 
Variation    
(% Density) 

Population Size Estimates with 
95% CI Survey 

Area (km2) Number of 
Birds Lower Upper 

1 1.26 20.4 4393 2,689 6,367 3,497 
2 0.18 25.7 1,286 650 1946 1,650 
3 4.53 16.9 7,223 4,605 9,520 1,595 
4 3.16 27.3 3,668 2,196 6,140 1,159 
5 0.14 - 121 - 242 883 
6 - - 631 449 885 - 
Zones 1-6 - - 17,322 13,524 21,192 - 
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The at-sea distribution also exhibits discontinuity within Conservation Zones 1, 2, 5, 
and 6, where five areas of discontinuity are noted: a segment of the border region 
between British Columbia, Canada and Washington, southern Puget Sound, WA, 
Destruction Island, WA to Tillamook Head, OR, Humboldt County, CA to Half 
Moon Bay, CA, and the entire southern end of the breeding range in the vicinity of 
Santa Cruz and Monterey Counties, CA (McShane et al. 2004, p. 3-70). 

 
The current breeding range of the murrelet is the same as the historic breeding range.  
Birds winter throughout the breeding range and also occur in small numbers off 
southern California. 

 
iii. Trend 

There are two general approaches that researchers use to assess murrelet population 
trend: at-sea surveys and population modeling based on demographic data.  In 
general, the FWS assigns greater weight to population trend and status information 
derived from at-sea surveys than estimates derived from population models because 
survey information generally provides more reliable estimates of trend and 
abundance. 

 
iv. Marine Surveys 

Researchers from the EM Program detected a statistically significant decline (p < 
0.001) in the abundance of the population in Conservation Zones 1 through 5 
combined, for the 2001-2010 sample period (Falxa et al. 2011).  The estimated 
average annual rate of decline for this period was 3.7 percent (95 percent CI: -4.8 to -
2.7 percent).  This rate of annual decline suggests a total population decline of about 
29 percent between 2001 and 2010 (Miller et al. 2012). 

 
At the scale of individual conservation zones, the murrelet population declined at an 
estimated average rate of 7.4 percent per year (95 percent CI: -11.2 to -3.5) in 
Conservation Zone 1 (Falxa et al. 2011, Miller et al. 2012).  In that same analysis, 
statistically significant trends were not detected elsewhere at the single-zone scale, 
but evidence of a declining trend was strong in Zone 2 (6.5% rate of decline, P = 
0.06).  For Washington State (Conservation Zones 1 and 2 combined) there was a 
7.31 percent (standard error = 1.31 percent) annual rate of decline in murrelet density 
for the 2001-2010 period (Pearson et al. 2011, p. 10), which equates to a loss of 
approximately 47 percent of the murrelet population since 2001.   

 
In Conservation Zone 6, the 2008 population estimate for Conservation Zone 6 
suggested a decline of about 55 percent from the 2007 estimate and a 75 percent 
decline from the 2003 estimate (Peery et al. 2008).  However, in the most recent 
population estimate available, the 2009 estimate was similar to estimates from 1999-
2003 (Peery and Henry 2010).  Peery and Henry (2010) speculated that their 2009 
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results may have indicated murrelets in central California moved out of the survey 
area in 2007 and 2008, and then returned in 2009, or the higher estimate in 2009 may 
have been due to immigration from larger populations to the north.  Results from 
2010 and 2011 surveys from Zone 6 are currently not available.  

 
v. Population Models 

Prior to the use of survey data to estimate trend, demographic models were more 
heavily relied upon to generate predictions of trends and extinction probabilities for 
the murrelet population (Beissinger 1995; Cam et al. 2003; McShane et al. 2004; 
USFWS 1997).  However, murrelet population models remain useful because they 
provide insights into the demographic parameters and environmental factors that 
govern population stability and future extinction risk, including stochastic factors 
that may alter survival, reproductive, and immigration/emigration rates.   

 
In a report developed for the 5-year Status Review of the Murrelet in Washington, 
Oregon, and California (McShane et al. 2004, p. 3-27 to 3-60), computer models 
were used to forecast 40-year murrelet population trends.  A series of female-only, 
multi-aged, discrete-time stochastic Leslie Matrix population models were developed 
for each conservation zone to forecast decadal population trends over a 40-year 
period and extinction probabilities beyond 40 years (to 2100).  The authors 
incorporated available demographic parameters (Table 11) for each conservation 
zone to describe population trends and evaluate extinction probabilities (McShane et 
al. 2004, p. 3-49).  

 
 
Table 11. Rangewide murrelet demographic parameter values based on four studies all 
using Leslie Matrix models. 
 

Demographic Parameter Beissinger 
1995 

Beissinger and 
Nur 1997* 

Beissinger 
and Peery 
(2007) 

McShane et al. 
2004 

Juvenile Ratio (Ŕ) 0.10367 0.124 or 0.131 0.089 0.02 - 0.09 
Annual Fecundity 0.11848 0.124 or 0.131 0.06-0.12 - 
Nest Success - - 0.16-0.43 0.38 - 0.54 
Maturation 3 3 3 2 - 5 
Estimated Adult 
Survivorship 85 % – 90% 85 % – 88 % 82 % - 90 % 83 % – 92 % 

*In USFWS (1997). 
 

McShane et al. (2004) used mark-recapture studies conducted in British Columbia by 
Cam et al. (2003) and Bradley et al. (2004) to estimate annual adult survival and 
telemetry studies or at-sea survey data to estimate fecundity.  Model outputs 
predicted 3.1 to 4.6 percent mean annual rates of population decline per decade the 
first 20 years of model simulations in murrelet Conservation Zones 1 through 5 
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(McShane et al. 2004, p. 3-52).  Simulations for all zone populations predicted 
declines during the 20 to 40-year forecast, with mean annual rates of 2.1 to 6.2 
percent decline per decade (McShane et al. 2004, p. 3-52).  These reported rates of 
decline are similar to the estimates of 4 to 7 percent per year decline reported in the 
Recovery Plan (USFWS 1997, p. 5).  
 
McShane et al. (2004, pp. 3-54 to 3-60) modeled population extinction probabilities 
beyond 40 years under different scenarios for immigration and mortality risk from 
oil spills and gill nets.  Modeled results forecast different times and probabilities for 
local extirpations, with an extinction risk28 of 16 percent and mean population size of 
45 individuals in 100 years in the listed range of the species (McShane et al. 2004, 
pp. 3-58).   
 

4.3.4 Threats; including reasons for listing, current rangewide threats 
 

When the murrelet was listed under the Endangered Species Act (57 FR 45333-45336 
[October 1, 1992]) and threats summarized in the Recovery Plan (USFWS 1997, pp. 
43-76), several anthropogenic threats were identified as having caused the dramatic 
decline in the species. 

 
• habitat destruction and modification in the terrestrial environment from timber 

harvest and human development caused a severe reduction in the amount of 
nesting habitat  

• unnaturally high levels of predation resulting from forest “edge effects” ; 
• the existing regulatory mechanisms, such as land management plans (in 1992), 

were considered inadequate to ensure protection of the remaining nesting habitat 
and reestablishment of future nesting habitat; and 

• manmade factors such as mortality from oil spills and entanglement in fishing 
nets used in gill-net fisheries.   

 
There have been changes in the levels of these threats since the 1992 listing (USFWS 
2004e, pp. 11-12; USFWS 2009d, pp. 27-67).  The regulatory mechanisms 
implemented since 1992 that affect land management in Washington, Oregon, and 
California (for example, the NWFP) and new gill-netting regulations in northern 
California and Washington have reduced the threats to murrelets (USFWS 2004e, pp. 
11-12).  The levels for the other threats identified in 1992 listing (57 FR 45333-45336 
[October 1, 1992]) including the loss of nesting habitat, predation rates, and mortality 
risks from oil spills and gill net fisheries (despite the regulatory changes) remained 

                                                 
28 Extinction was defined by McShane et al. (2004, p. 3-58) as any murrelet conservation zone containing less than 
30 birds. 
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unchanged following the FWS’s 2004, 5-year, range-wide status review for the 
murrelet (USFWS 2004e, pp. 11-12).   

 
However, new threats were identified in the FWS’s 2009, 5-year review for the 
murrelet (USFWS 2009d, pp. 27-67).  These new stressors are due to several 
environmental factors affecting murrelets in the marine environment.  These new 
stressors include:  

 
• Habitat destruction, modification, or curtailment of the marine environmental 

conditions necessary to support murrelets due to: 
o elevated levels of polychlorinated biphenyls in murrelet prey species;  
o changes in prey abundance and availability;  
o changes in prey quality;  
o harmful algal blooms that produce biotoxins leading to domoic acid and 

paralytic shellfish poisoning that have caused murrelet mortality; and 
o climate change in the Pacific Northwest. 

 
• Manmade factors that affect the continued existence of the species include: 

o derelict fishing gear leading to mortality from entanglement; 
o energy development projects (wave, tidal, and on-shore wind energy 

projects) leading to mortality; and 
o disturbance in the marine environment (from exposures to lethal and sub-

lethal levels of high underwater sound pressures caused by pile-driving, 
underwater detonations, and potential disturbance from high vessel traffic; 
particularly a factor in Washington state). 

 
The Service also believes climate change is likely to further exacerbate some existing 
threats such as the projected potential for increased habitat loss from drought-related fire, 
mortality, insects and disease, and increases in extreme flooding, landslides and 
windthrow events in the short-term (10 to 30 years).  However, while it appears likely 
that the murrelet will be adversely affected, we lack adequate information to quantify the 
magnitude of effects to the species from the climate change projections described above 
(USFWS 2009d, page 34). 

 
Several threats to murrelets, present in both the marine and terrestrial environments, have 
been identified.  These threats collectively comprise a suite of environmental stressors 
that, individually or through interaction, have significantly disrupted or impaired 
behaviors which are essential to the reproduction or survival of individuals.  When 
combined with the species naturally low reproductive rate, these stressors have led to 
declines in murrelet abundance, distribution, and reproduction at the population scale 
within the listed range. 

 
Detailed discussions of the above-mentioned threats, life-history, biology, and status of 
the murrelet are presented in the Federal Register, listing the murrelet as a threatened 
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species (57 FR 45328 [October 1, 1992]); the Recovery Plan, Ecology and Conservation 
of the Murrelet (Ralph et al. 1995); the final rule designating murrelet critical habitat (61 
FR 26256 [May 24, 1996]); the Evaluation Report in the 5-Year Status Review of the 
Murrelet in Washington, Oregon, and California (McShane et al. 2004); the 2004 and 
2009, 5-year Reviews for the Murrelet (USFWS 2004e; USFWS 2009d), and the final 
rule revising  critical habitat for the murrelet (76 FR 61599 [October 5, 2011]). 

 

4.3.5 Conservation 
 

i. Needs 
Reestablishing an abundant supply of high quality murrelet nesting habitat is a vital 
conservation need given the extensive habitat removal during the 20th century.  
However, there are other conservation imperatives.  Foremost among the 
conservation needs are those in the marine and terrestrial environments to increase 
murrelet fecundity by increasing the number of breeding adults, improving murrelet 
nest success (due to low nestling survival and low fledging rates), and reducing 
anthropogenic stressors that reduce individual fitness29 or lead to mortality.   
 
The overall reproductive success (fecundity) of murrelets is directly influenced by 
nest predation rates (reducing nestling survival rates) in the terrestrial environment 
and an abundant supply of high quality prey in the marine environment during the 
breeding season (improving potential nestling survival and fledging rates).  
Anthropogenic stressors affecting murrelet fitness and survival in the marine 
environment are associated with commercial and tribal gillnets, derelict fishing gear, 
oil spills, and high underwater sound pressure (energy) levels generated by pile-
driving and underwater detonations (that can be lethal or reduce individual fitness).   

 
General criteria for murrelet recovery (delisting) were established at the inception of 
the Plan and they have not been met.  More specific delisting criteria are expected in 
the future to address population, demographic, and habitat based recovery criteria 
(USFWS 1997, p. 114-115).  The general criteria include:  

 
• documenting stable or increasing population trends in population size, density, 

and productivity in four of the six Conservation Zones for a 10-year period and 
• implementing management and monitoring strategies in the marine and terrestrial 

environments to ensure protection of murrelets for at least 50 years.   
 

Thus, increasing murrelet reproductive success and reducing the frequency, 
magnitude, or duration of any anthropogenic stressor that directly or indirectly 

                                                 
29 Fitness is measure of the relative capability of individuals within a species to reproduce and pass its’ genotype to 
the next generation.   
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affects murrelet fitness or survival in the marine and terrestrial environments are the 
priority conservation needs of the species.  The FWS estimates recovery of the 
murrelet will require at least 50 years (USFWS 1997).   

 
ii. Current Actions 

On Federal lands under the NWFP surveys are required for all timber sales that 
remove murrelet habitat.  If habitat outside of mapped Late-Successional Reserves 
(LSRs) is found to be used by murrelets, then the habitat and recruitment habitat 
(trees at least 0.5 site potential tree height) within a 0.5-mile radius of the occupied 
behavior is designated as a new LSR.  Timber harvest within LSRs is designed to 
benefit the development of late-successional conditions, which should improve 
future conditions of murrelet nesting habitat.  Designated LSRs not only protect 
habitat currently suitable to murrelets (whether occupied or not), but will also 
develop future suitable habitat in large blocks.  

 

4.3.6 Status of Murrelet Critical Habitat 
 

Critical habitat consists of geographic areas essential to the conservation of a listed 
species.  Under the Act, conservation means to use and the use of all methods and 
procedures which are necessary to bring an endangered species or threatened species to 
the point at which the measures provided pursuant to the Act are no longer necessary.  

 
Critical habitat is provided protection under section 7 of the Act by ensuring that 
activities funded, authorized, or carried out by Federal agencies do not adversely modify 
such habitat to the point that it no longer remains functional (or retains its current ability 
for primary constituent elements to be functionally established) to serve the intended 
conservation role for the species. 

 
On May 24, 1996, the USFWS designated critical habitat for the murrelet within 104 
critical habitat Units (CHUs) encompassing approximately 3.9 million acres across 
Washington (1.6 million), Oregon (1.5 million), and California (0.7 million).  The final 
rule became effective June 24, 1996.  The final rule intended the scope of the section 
7(a)(2) analysis to evaluate impacts of an action on critical habitat at the conservation 
zone(s) or even a major part of a conservation zone (USFWS 1996, page 26271). 

 
On October 5, 2011, the final rule revising critical habitat for the murrelet was published 
(76 FR 61599).  The Service reduced critical habitat in Northern California and Oregon.  
New information indicates that these areas do not meet the definition of critical habitat 
and 189,671 acres were removed from the network (USFWS 2011e, page 61599).   
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4.3.7 Primary Constituent Elements 
 

The PCEs are physical and biological features the USFWS determines are essential to a 
species’ conservation (i.e., recovery) and require special management considerations.  
The PCEs for the murrelet are: (1) individual trees with potential nesting platforms; and 
(2) forested lands of at least one half site potential tree height regardless of contiguity 
within 0.8 kilometers (0.5 miles) of individual trees with potential nesting platforms, and 
that are used or potentially used by murrelets for nesting or roosting (USFWS 1996, 
page 26264).  The site-potential tree height is the average maximum height for trees 
given the local growing conditions, and is based on species-specific site index tables.  
These primary constituent elements are intended to support terrestrial habitat for 
successful reproduction, roosting and other normal behaviors. 

 

4.3.8 Conservation Strategy and Objectives 
  

The Service’s primary objective in designating critical habitat was to identify existing 
terrestrial murrelet habitat that supports nesting, roosting, and other normal behaviors 
that require special management considerations and to highlight specific areas where 
management should be given highest priority.  The Service designated critical habitat to 
protect murrelets and their habitat in a well-distributed manner throughout the three 
states.  Critical habitat is primarily based on the LSRs identified in the NWFP 
(approximately 3 million acres of critical habitat are located within the 3.9 million acre 
LSR boundary designation).  These LSRs were designed to respond to the problems of 
fragmentation of suitable murrelet habitat, potential increases in predation due to 
fragmentation, and reduced reproductive success of murrelets in fragmented habitat.  
The LSR system identifies large, contiguous blocks of late-successional forest that are to 
be managed for the conservation and development of the older forest features required 
by the murrelet, and as such, serve as an ideal basis for murrelet critical habitat.  Where 
Federal lands were not sufficient to provide habitat considered crucial to retain 
distribution of the species, other lands were identified, including state, county, city and 
private lands (USFWS 1996, page 26265). 

 

4.3.9 Current Condition 
 

The majority (77 percent) of designated critical habitat occurs on Federal lands in LSRs 
as identified in the Northwest Forest Plan.  Because of this high degree of overlap with 
LSRs and LSR management guidelines, the condition of most of the range-wide 
network of murrelet critical habitat has experienced little modification of habitat since 
designation.  Consultation data, from October 1, 2003 – January 31, 2013 (Table 12), 
indicates 261 acres of PCE 1 and 462 acres of PCE 2 were planned for removal in CH, 
of which 137 acres of PCE 1 and 234 acres of PCE 2 removal was associated with 
Tribal activities in the Siskiyou Coast Range Zone.  All other impacts are associated 
with Federal activities.   
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Table 12. Aggregate Results of All Critical Habitat (acres) Affected by Section 7 
Consultation for the Murrelet; Baseline and Summary Effects by Conservation Zone and 
Habitat Type from October 1, 2003 to Janauary 31, 2013. 

Conservation 
Zone1 

Designated 
Acres2 

Authorized Habitat Effects 
in Acres3 

Reported Habitat Effects in 
Acres3 

Total CHU 
Acres Stands4 Remnants5 

PCE 
26 Stands4 Remnants5 

PCE 
26 

Puget Sound 1,271,782 -16 0 -21 0 -1 0 
Western 
Washington 414,050 0 0 0 0 0 0 

Outside CZ 
Area in WA 0 0 0 0 0 0 0 

Oregon Coast 
Range 1,024,122 -5 0 -208 0 0 0 

Siskiyou Coast 
Range 1,055,788 -240 0 -234 0 -97 0 

Outside CZ 
Area in OR 0 0 0 0 0 0 0 

Mendocino 122,882 0 0 0 0 0 0 
Santa Cruz 
Mountains 47,993 0 0 0 0 0 0 

Outside CZ 
Area in CA 0 0 0 0 0 0 0 

Total 3,936,617 -261 0 -463 0 -98 0 
Notes: 

1. Conservation Zones (CZ) six zones were established by the 1997 Recovery Plan to guide terrestrial and 
marine management planning and monitoring for the Murrelet (USFWS 1997). 

2. Critical Habitat Unit acres within each Conservation zones, as presented in the Marbled Murrelet Recovery 
Plan Figure 8, page 114.  

3. Habitat includes all known occupied sites, as well as other suitable habitat, though it is not necessarily 
occupied.  Importantly, there is no single definition of suitable habitat, though the Murrelet Effectiveness 
Monitoring Module is in the process.  Some useable working definitions include the Primary Constituent 
Elements as defined in the Critical Habitat Final Rule, or the criteria used for Washington State by Raphael 
et al. (2002).  

4. Stand: A patch of older forest in an area with potential platform trees.  
5. Remnants: A residual/remnant stand is an area with scattered potential platform trees within a younger 

forest that lacks, overall, the structures for murrelet nesting.  
6. PCE 2: trees with a ½ site-potential tree height within .5 mile of a potential nest tree.  
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4.3.10 Analytical Framework for analyzing impacts to critical habitat    
 

A “may affect, likely to adversely affect” determination for critical habitat that triggers 
the need for completing an adverse modification analysis under formal consultation is 
warranted in cases where a proposed Federal action will cause: (1) Removal or 
degradation of individual trees with potential nesting platforms, or removal or degrade 
the nest platforms themselves, as this results in a significant decrease in the value of the 
trees for future nesting use.  Moss may be an important component of nesting platforms 
in some areas; (2) Removal or degradation of trees adjacent to trees with potential 
nesting platforms that provide habitat elements essential to the suitability of the potential 
nest tree or platform, such as trees providing cover from weather or predators;  (3) 
Removal or degradation of forested areas with a canopy height of at least one half the 
site-potential tree height and regardless of contiguity, within 0.5 mile of individual trees 
containing potential nest platforms.  This includes removal or degradation of trees 
currently unsuitable for nesting that contribute to the structure/integrity of the potential 
nest area (i.e., trees that contribute to the canopy of the forested area).  These trees 
provide the canopy and stand conditions important for murrelet nesting (USFWS 1996, 
page 26271). 

 
A “may affect, not likely to adversely affect” determination for murrelet critical habitat 
is warranted in cases where a proposed Federal action will include, but are not limited 
to: (1) certain recreational use and personal-use commodity production (e.g., mushroom 
picking, Christmas tree cutting, rock collecting, recreational fishing along inland rivers) 
and certain commercial commodity production (e.g., mushroom picking, brush picking); 
(2) Actions that affect forest stands not within 0.5 miles of individual trees with 
potential nesting platforms; (3) Activities that do not affect the primary constituent 
elements.  However, even though an action may not adversely affect critical habitat, it 
may still affect murrelets (e.g. through disturbance) and may, therefore, still be subject 
to consultation under section 7 of the Act.  Activities conducted according to the 
standards and guidelines for Late Successional Reserves, as described in the ROD for 
the Northwest Forest Plan would be unlikely to result in the destruction or adverse 
modification of murrelet critical habitat.  Activities in these areas would be limited to 
manipulation of young forest stands that are not currently murrelet nesting habitat.  
These forest management activities would be conducted in a manner that would not be 
likely to slow the development of these areas into future nesting habitat, and should 
speed the development of some characteristics of older forest (USFWS 1996, pages 
26271-26272). 

 

5.0 Environmental Baseline 

The “environmental baseline” includes the past and present impacts of all Federal, state, or 
private actions and other human activities in the action area, the anticipated impacts of all 
proposed Federal projects in the action area that have already undergone formal or early section 
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7 consultation, and the impact of state or private actions which are contemporaneous with the 
consultation in process (50 CFR 402.02). 

5.1 Columbia River Basin 

The action area for this consultation is located within the Columbia River Basin and Oregon 
coastal river basins.  The Columbia River Basin occupies approximately 220,000 square miles in 
seven states: Washington, Oregon, Idaho, Montana, Wyoming, Utah, and Nevada.  The river and 
its tributaries are the primary hydrologic features in the Pacific and inland Northwest.  The 
Columbia River runs for more than 1,200 miles from its origin at Columbia Lake in British 
Columbia to its estuary on the Oregon-Washington coast.  The largest major tributary of the 
Columbia is the Snake River, which is 1,036 miles long.  Average annual runoff at the mouth of 
the Columbia River is approximately 198 million acre-feet. 

The entire Columbia River basin is too large and variable to describe its baseline conditions as a 
whole.  However, the factors influencing the baseline conditions in the varied provinces and 
subbasins of the Columbia River basin are similar throughout the basin and can be discussed for 
the basin as a whole.  Within the action area, many stream, estuarine and riparian areas have 
been degraded by the effects of land and water use, including road construction, forest 
management, agriculture, mining, urbanization, and water development.  Each of these economic 
activities has contributed to a myriad of interrelated factors for the decline of ESA-listed fish.  
Among the most important of these are changes in stream channel morphology, degradation of 
spawning substrates, reduced instream roughness and cover, loss and degradation of estuarine 
rearing habitats, loss of wetlands, loss and degradation of  riparian areas, water quality (e.g., 
temperature, sediment, dissolved oxygen, contaminants) degradation, blocked fish passage, 
direct take, and loss of habitat refugia. 

Columbia River Estuary 

The Columbia River estuary, through which all the basin’s anadromous species must pass, has 
also been changed by human activities.  Historically, the downstream half of the estuary was a 
dynamic environment of multiple channels, extensive wetlands, sandbars, and shallow areas.  
Historically, the mouth of the Columbia River was about four miles wide; today it is two miles 
wide.  Previously, winter and spring floods, low flows in late summer, large woody debris 
floating downstream, and a shallow bar at the mouth of the Columbia River kept the environment 
dynamic.  Today, navigation channels have been dredged, deepened, and maintained; jetties and 
pile-dike fields have been constructed to stabilize and concentrate flow in navigation channels; 
marsh and riparian habitats have been filled and diked; and causeways have been constructed 
across waterways.  These actions have decreased the width of the mouth of the Columbia River 
to two miles and increased the depth of the Columbia River channel at the bar from less than 20 
to more than 55 feet.  

More than 50% of the original marshes and spruce swamps in the estuary have been converted to 
industrial, transportation, recreational, agricultural, or urban uses.  More than 3,000 acres of 
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intertidal marsh and spruce swamps have been converted by human use since 1948 (LCREP 
1999).  Many wetlands along the shore in the upper reaches of the estuary have been converted 
to industrial and agricultural lands after levees and dikes were constructed.  Furthermore, water 
storage and release patterns from reservoirs upstream of the estuary have changed the seasonal 
pattern and volume of discharge.  The peaks of spring/summer floods have been reduced and the 
amount of water discharged during winter has increased. 

Land Use Practices 

Land ownership has also played its part in the region’s habitat and land-use changes.  Federal 
lands, which compose 50% of the basin, are generally forested and situated in upstream portions 
of the watersheds.  While there is substantial habitat degradation across all land ownerships, in 
general, habitat in many headwater stream sections is in better condition than in the largely non-
Federal lower portions of tributaries (Doppelt et al. 1993, Frissell 1993, Henjum et al. 1994, 
Quigley and Arbelbide 1997).  In the past, valley bottoms were among the most productive fish 
habitats in the basin (Stanford and Ward 1992, Spence et al. 1996, ISG 1996).  Today, 
agricultural and urban land development and water withdrawals have significantly altered the 
habitat for fish and wildlife in these valley bottoms.  Streams in these areas typically have high 
water temperatures, sedimentation problems, low flows, simplified stream channels, and reduced 
riparian vegetation. 

At the same time some habitats were being destroyed by water withdrawals in the Columbia 
basin, water impoundments in other areas dramatically reduced habitat by inundating large 
amounts of spawning and rearing habitat and reducing migration corridors, for the most part, to a 
single channel.  Floodplains have been reduced in size, off-channel habitat features have been 
lost or disconnected from the main channel, and the amount of large woody debris (large 
snags/log structures) in rivers has been reduced.  Most of the remaining habitats are affected by 
flow fluctuations associated with reservoir management. 

Hydropower 

Since the 1880s, numerous dams—both federal and private—have been built for flood control, 
hydropower, fish and wildlife, navigation, recreation, irrigation, and municipal and industrial 
water supply and quality. As the region’s population increased, the Federal government 
developed storage projects to capture water from rain and snowmelt for flood control, as well as 
for power generation, irrigation, and other purposes.  Storage dams have eliminated spawning 
and rearing habitat (loss of spawning gravels and access to spawning and rearing areas) while 
altering the natural hydrograph of the Snake and Columbia Rivers (decreasing spring and 
summer flows and increasing fall and winter flows).   

The mainstem lower Columbia and Snake River projects were designed to enable navigation 
from the mouth of the Columbia to the Port of Lewiston in Idaho, as well as for hydropower 
generation and other purposes. These run-of-river projects have minimal storage capacity, and 
are not considered flood storage projects.  These dams have converted the once-swift river into a 
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series of slow-moving reservoirs—slowing the smolts’ journey to the estuary and ocean and 
creating habitat for predators.  Because most of the ESA-listed salmonids must navigate at least 
one, and up to nine major hydroelectric projects during their up- and downstream migrations 
(and experience the effects of other dam operations occurring upstream from their ESU 
boundary), they experience the influence of all the impacts listed above. 

However, ongoing consultations between NMFS and the BPA, the USACE, USFWS, and the 
Bureau of Reclamation (Reclamation) have brought about numerous beneficial changes in the 
operation and configuration of the Columbia River hydropower system.  BOs outlining a number 
of proposed operations and structural configuration changes to FCRPS dams were issued in 
1993, 1994, 1995, 1998, 2000, 2004, 2008, and 2010.  As a result of these operations and 
configuration improvements, juvenile and adult survival through the FCRPS migration corridor 
has improved significantly since the early 1990s.  For example, increased spill at the dams 
allows smolts to avoid both turbine intakes and bypass systems; increased flow in the mainstem 
Snake and Columbia Rivers provides better in-river conditions for smolts; and better smolt 
transportation (through the addition of new barges and by modifying existing barges) helps 
young salmonids make their way down to the ocean.  

Within the habitat currently accessible by ESA-listed salmonids the quality and quantity of fresh 
water habitat in much of the Columbia River basin have declined dramatically in the last 150 
years. Forestry, farming, grazing, road construction, hydropower system development, mining, 
and urban development have radically changed the historical habitat conditions of the basin.  
Consumptive water losses resulting from agricultural, industrial, or municipal purposes have 
changed water temperature (including generally warmer minimum winter temperatures and 
cooler maximum summer temperatures), altered water velocity (reduced spring flows and 
increased crosssectional areas of the river channel), affected food resources (alteration of food 
webs, including the type and availability of prey species), and reduced safe passage (increased 
mortality rates of migrating juveniles) (Williams et al. 2005; Ferguson et al. 2005). 

Water Quality 

More than 2,500 streams, river segments, and lakes in the Northwest do not meet Federally-
approved, state, and/or tribal water quality standards and are now listed as water-quality-limited 
under Section 303(d) of the Clean Water Act.  Both point (industrial and municipal waste) and 
nonpoint sources (agriculture, forestry, urban activities, etc.) contribute to poor water quality 
when sediment and contaminants from the tributaries settle in mainstem reaches and the estuary.  
The types and amounts of compounds found in runoff are often correlated with land use patterns:  
fertilizers and pesticides are found frequently in agricultural and urban settings, and nutrients are 
found in areas with human and animal waste.  People contribute to chemical pollution in the 
basin, but natural and seasonal factors also influence pollution levels in various ways.  Nutrient 
and pesticide concentrations vary considerably from season to season, as well as among regions 
with different geographic and hydrological conditions.  Natural features (such as geology and 
soils) and land-management practices (such as storm water drains, tile drainage and irrigation) 
can influence the movement of chemicals over both land and water. 
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Most of the water bodies in Oregon, Washington, and Idaho on the 303(d) list do not meet water 
quality standards for temperature.  Bull trout and salmon require different stream temperatures 
depending on the life stages and life form.  Bull trout are in stream all year round as are juvenile 
Chinook and steelhead and generally require colder temperatures for incubation, rearing, and 
spawning.  High water temperatures adversely affect salmonid metabolism, growth rate, and 
disease resistance, as well as the timing of adult migrations, fry emergence, and smoltification.  
Many factors can cause high stream temperatures, but they are primarily related to land-use 
practices rather than point-source discharges.  Some common actions that cause high stream 
temperatures are the removal of trees or shrubs that directly shade streams, water withdrawals for 
irrigation or other purposes, and warm irrigation return flows.  Loss of wetlands and increases in 
groundwater withdrawals contribute to lower base-stream flows that, in turn, contribute to 
temperature increases.   

Water Quantity 

Water quantity problems are also a significant cause of habitat degradation and reduced fish 
production.  Millions of acres in the Columbia River basin are irrigated.  Although some of the 
water withdrawn from streams eventually returns as agricultural runoff or groundwater recharge, 
crops consume a large proportion of it.  Withdrawals affect seasonal flow patterns by removing 
water from streams in the summer (mostly May through September) and restoring it to surface 
streams and groundwater in ways that are difficult to measure.  Withdrawing water for irrigation, 
urban consumption, and other uses increases temperatures, smolt travel time, and sedimentation.  
Return water from irrigated fields can introduce nutrients and pesticides into streams and rivers.  
Deficiencies in water quantity have been a problem in the major production subbasins for some 
ESUs that have seen major agricultural development over the last century.  Water withdrawals 
(primarily for irrigation) have lowered summer flows in nearly every stream in the basin and 
thereby profoundly decreased the amount and quality of rearing habitat.  In fact, in 1993, fish 
and wildlife agency, tribal, and conservation group experts estimated that 80% of 153 Oregon 
tributaries had low-flow problems, two-thirds of which were caused (at least in part) by irrigation 
withdrawals (OWRD 1993).  The Northwest Power Planning Council (NWPPC 1992) found 
similar problems in many Idaho, Oregon, and Washington tributaries.   

On the landscape scale, human activities have affected the timing and amount of peak water 
runoff from rain and snowmelt.  Forest and range management practices have changed 
vegetation types and density that, in turn, affect runoff timing and duration.  Many riparian areas, 
flood plains, and wetlands that once stored water during periods of high runoff have been 
destroyed by development that paves over or compacts soil—thus increasing runoff and altering 
natural hydrograph patterns.  

Recovery and Restoration Programs 
Federal, state, tribal, and private entities have—singly and in partnership—begun recovery 
efforts to help slow and, eventually, reverse the decline of federally listed fish populations.  
Notable efforts within the range of the 13 listed salmon and steelhead ESUs are the NWPPC’s 
Fish and Wildlife Program, Basinwide Salmon Recovery Strategy (both of which the activities 
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proposed in this HIP III consultation are based on), the Northwest Forest Plan, PACFISH, the 
Washington Wild Stock Restoration Initiative, the Washington Wild Salmonid Policy, and the 
Oregon Plan for Salmon and Watersheds.  (These are all large programs; for details on these 
efforts please see the websites for ODFW, WDFW, the USFS, and the BPA).  Full discussions of 
these efforts can be found on the referenced websites and in the Federal Columbia River Power 
System biological opinions (NMFS 2000e, NOAA Fisheries 2004a). Despite these efforts, 
however, much remains to be done to recover listed fish populations in the Columbia River 
basin.   

The environmental baseline also includes the anticipated impacts of all Federal projects in the 
action area that have already undergone formal consultation. From 2003 to 2006, the BPA 
covered 218 projects under the HIP I consultation. Most projects involved use of multiple HIP I 
activity categories with improvement of fish passage and treatment of non-native plants with 
herbicides as the most common actions. During the same time period, BPA completed 28 
individual formal consultations on habitat improvement actions that were not covered by the HIP 
I consultation. Channel reconstruction, complex fish passage improvement projects, and 
streambank stabilization were the most common activity types. 

Other Federal Projects that have undergone consultation in the action area include various 
transportation, natural resource management, and water management projects. The USACE and 
Federal Highway Administration have consulted on numerous transportation projects, primarily 
bridge and culvert replacement projects. These actions typically improve fish passage at road-
stream crossings and reduce the hydraulic effects of culverts and bridges by replacing them with 
larger structures. The USACE has consulted on projects permitted under the section 404 of the 
Clean Water Act and Section 10 of the Rivers and Harbors Act. These actions include 
installation or improvement of docks and bulkheads, streambank stabilization, and improvements 
to other navigational and transportation infrastructure. Some stream restoration projects are also 
permitted under these authorities. 

The USDA Forest Service and USDI Bureau of Land Management have consulted on restoration 
and natural resource management projects throughout Oregon, Washington, Idaho and Montana. 
These projects include stream restoration actions, commercial timber harvest, authorization of 
livestock grazing, and issuance of special use permits. These actions, as implemented in 
conjunction with these agencies’ aquatic conservation strategies, are designed to avoid or 
minimize effects on ESA-listed salmonids and their habitat. The restoration actions are designed 
to restore natural stream habitat forming processes. 

The Bureau of Reclamation has completed consultation on a few large tributary water 
management projects such as the Umatilla Project and Deschutes Project. These projects are 
operated in manner consistent with the recovery of ESA-listed salmonids. As more information 
on the recovery needs of ESA-listed salmonids becomes available, operation of these projects 
can be adjusted accordingly. 

It is very likely that a small number of action areas for some of these previously consulted upon 
actions will overlap with action areas for restoration projects covered under this HIP III 
consultation. Impacts to the environmental baseline from these previous projects vary from 
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short-term adverse effects to long-term beneficial effects. When considered as whole, these 
actions are likely to have a small beneficial effect on the environmental baseline over time. 

Under the current environmental baseline, the biological needs of ESA-listed fish are generally 
not being met on lands in Oregon, Washington, Idaho and western Montana where the BPA 
would fund projects covered by this consultation. The purpose of the actions proposed in this 
consultation is to improve degraded habitat conditions.  In areas with high quality habitat, the 
BPA proposes to protect this habitat through land acquisition or lease and conservation 
easements. Because the HIP III program is intended to correct or ameliorate existing habitat 
problems, rather than enhancing habitats that are not impaired, program activities would 
generally occur in areas where the environmental baseline is degraded to the extent that the 
biological needs are not met.   

 
5.2 Environmental Baseline of Species in the Action Area 
 
Oregon Chub 
 
The species range of Oregon chub is completely within the action area of this programmatic 
consultation thus the status of the species previously discussed also adequately represents the 
environmental baseline of the species.  As such there will be no discussion of Oregon chub in 
this Environmental Baseline section. 
 
Bull Trout 
 
The preamble to the implementing regulations for section 7 (51 FR 19932; third paragraph, left 
column) contemplates that the evaluation of “…the present environment in which the species or 
critical habitat exists, as well as the environment that will exist when the action is completed, in 
terms of the totality of factors affecting the species or critical habitat…will serve as the baseline 
for determining the effects of the action on the species or critical habitat.”  The regulations at 50 
CFR 402.02 define the environmental baseline to include “the past and present impacts of all 
Federal, State, or private actions and other human activities in the action area, the anticipated 
impacts of all proposed Federal projects in the action area that have already undergone formal or 
early section 7 consultation, and the impact of State or private actions which are 
contemporaneous with the consultation in process.”   The analyses presented in this section 
supplement the above Status of the Species and Status of Critical Habitat evaluations by focusing 
on the current condition of the bull trout and its critical habitat in the action area, the factors 
responsible for that condition (inclusive of the factors cited above in the regulatory definition of 
environmental baseline), and the role the action area plays in the survival and recovery of the 
bull trout and in the recovery support function of designated critical habitat.  Relevant factors on 
lands surrounding the action area that are influencing the condition of the bull trout and its 
critical habitat were also considered in completing the status and baseline evaluations herein. 
 
As previously noted, the action area of this programmatic consultation includes the Columbia 
River Basin in Oregon, Washington, Idaho and western Montana, as well as coastal watersheds 
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in Oregon from the Columbia River confluence with the Pacific Ocean south to Cape Blanco in 
southwestern Oregon.  Bull trout are not present in the coastal watersheds of Oregon thus their 
distribution within the action area is limited to the Columbia River Basin (Figure 4 and 5 below).  
As previously stated, the five draft interim recovery units (IRUs) for bull trout in the coterminous 
U.S. include: 1) Saint Mary Belly; 2) Klamath; 3) Jarbidge; 4) Columbia River; and 5) Coastal-
Puget Sound.  The action area of this programmatic consultation encompasses just one of the five 
IRUs - the Columbia River IRU.  The Status of the Species section (above) provides a fairly 
comprehensive assessment of the environmental baseline of bull trout in the Columbia Basin. 
 
Within the Columbia River IRU there are 23 management units and 97 core areas.  The status of 
bull trout populations within affected core areas varies widely, and resident, adfluvial, and fluvial 
migratory populations can all be found within the action area. The only systematic analysis of 
status in recent years at the DPS or IRU scale is found in the Service’s 5-year status review of 
bull trout that was completed in 2008 (USFWS 2008).  The assessment concluded that the 
original threats to bull trout still existed for the most part in all core areas within the Columbia 
River IRU, but no substantial new and widespread threats were identified. This finding indicates 
the baseline conditions overall rangewide and within the Columbia River IRU had not changed 
substantially in the last 5 years and that the trend and magnitude of the rangewide population and 
Columbia River IRU had not worsened nor did it improve measurably. 
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Figure 4. Bull Trout Core Areas and Occupied Habitat in the Columbia River Basin and 
Columbia River Interim Recovery Unit 
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Figure 5. Spawning and Rearing (SR) and Foraging, Migration and Overwintering (FMO) 
Habitat in the Columbia River Interim Recovery Unit 

 
 
The Service’s 5-year review contains extensive analyses by core area of bull trout status, trends 
and threats range-wide in the coterminous U.S.  These analyses were not rolled up into larger 
units for assessment, such as management units or interim recovery units that could easily be 
incorporated into this BO.  For this reason we choose to incorporate this information by 
reference.  The 5-year review can be found at the following link: 
http://www.fws.gov/pacific/bulltrout/5yrreview.html 
 
Marbled Murrelet 
 
The environmental baseline of marbled murrelets was adequatetly covered in the Status of the 
Species section.  
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6.0 Effects of the Action 
‘Effects of the action’ means the direct and indirect effects of an action on the listed species and 
critical habitat, together with the effects of other activities that are interrelated or interdependent 
with that action, that will be added to the environmental baseline (50 CFR 402.02).  
 
The actions covered by this consultation have predictable effects. The FWS has conducted 
individual and programmatic consultations on activities similar to those in the proposed action 
throughout Oregon, Washington and Idaho over the past 15 years, and the information gained 
from monitoring and feedback has been applied by the FWS, NMFS and BPA to refine project 
design criteria and conservation measures for this consultation. Habitat improvement activities 
that are less predictable will either be reviewed by the RRT prior to approval, or will require an 
individual consultation. 
 
The implementation of the proposed action is intended to increase the quality and quantity of 
restoration projects over the long term. In general, ephemeral effects are expected to last for 
hours or days, short-term effects are expected to last for weeks, and long-term effects are 
expected to last for months, years or decades. The activities covered by this program will have 
some ephemeral or minor, unavoidable, short-term adverse effects such as increased stream 
turbidity and riparian disturbance, in order to gain the more permanent habitat improvements 
associated with BPA’s HIP program. The FWS and NMFS worked closely with BPA to 
incorporate conservation measures (general conservation measures, and activity specific 
conservation measures) into the proposed action to reduce these short-term effects. However, 
short-term adverse effects are reasonably certain to occur, and are generally associated with near 
and instream construction or the application of chemical herbicides. The direct physical and 
chemical effects of the construction of each project will vary depending on the type of action 
being performed, but will all be based on a common set of effects related to construction. The 
effects to habitat that are common to many of the activity categories are discussed first, followed 
by a discussion of habitat effects specific to each activity category and the resulting effects on 
listed fish. 
 
6.1 Effects to Habitat 
The habitat improvement actions will have long-term beneficial effects to the habitat of listed 
fish species at the project-site scale and the watershed scale. As stated above, many of the actions 
will include activities that result in short-term adverse effects to habitat. Some projects proposed 
for authorization under this BO require one or more actions related to pre-construction, 
construction, operation and maintenance, and site restoration. The direct chemical and physical 
effects of these activities typically begin with pre-construction activity, such as surveying, minor 
vegetation clearing, placement of stakes and flagging guides, and minor movements of machines 
and personnel within the action area. The next stage, site preparation, typically requires 
development of access roads, construction staging areas, and materials storage areas that affect 
more of the project area, and clear vegetation that will allow rainfall to strike the bare earth 
surface. Additional earthwork follows to clear, excavate, fill and shape the site for its eventual 
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use, frequently with activity in the active channel, and reshaping banks as necessary for 
successful revegetation. 
 
The effects associated with construction, operation or maintenance depend on the purpose and 
location of each activity category, and will be analyzed in subsequent sections. The final stage 
for actions that involve construction is site restoration; this stage involves the restoration of 
ecological function and habitat-forming processes to maintain or promote the site along a 
trajectory toward conditions that support functional aquatic habitats. 
 
Pre-construction. Pre-construction activity includes planning, design, permit acquisition, and 
surveying. Vegetation and fluvial geomorphic processes at a project site provide for natural 
creation and maintenance of habitat function. Pre-construction activities that result in removal of 
vegetation will reduce or eliminate those habitat values (Darnell 1976, Spence et al. 1996). 
Denuded areas lose organic matter and dissolved minerals, such as nitrates and phosphates. The 
microclimate becomes drier and warmer with a corresponding increase in soil and water 
temperatures. Loose soil can temporarily accumulate in the construction areas and, in dry 
weather, this soil can be dispersed as dust. In wet weather, loose soil is transported to stream by 
erosion and runoff, particularly in steep areas. Erosion and runoff increase the supply of soil to 
lowland areas, and eventually to aquatic habitats where they increase turbidity and 
sedimentation. This effect is amplified during high frequency and high duration flow events. 
 
Loss of vegetation on the project site will increase the rate of transport of water to streams during 
rain events, which can lead to higher peak flows. Higher stream flows increase stream energy 
that scours stream bottoms and transport greater sediment loads farther downstream than would 
otherwise occur. Sediments in the water column reduce light penetration, increase water 
temperature, and modify water chemistry. Once deposited, sediments can alter the distribution 
and abundance of important instream habitats, such as pool and riffle areas. During dry weather, 
the physical effects of increased runoff appear as reduced ground water storage, lowered stream 
flows, and lowered wetland water levels. 
 
The combination of erosion and mineral loss can reduce soil quality and site fertility in upland 
and riparian areas. Concurrent in-water work can compact or dislodge channel sediments, thus 
increasing turbidity and allowing currents to transport sediment downstream where it is 
eventually redeposited. Continued operations when the construction site is inundated can 
significantly increase the likelihood of severe erosion and contamination. 
 
Implementation of conservation measures can reduce, but not eliminate, the risk of soil erosion 
and increased sediment inputs to streams, thus reducing the likelihood of impacts to stream 
habitats. At watershed scale, this risk is not expected to be significant because of the localized 
nature of the impacts and the dispersed location of project sites in multiple watersheds across the 
landscape. 
 
Construction, Operation and Maintenance Activities. The effects of construction, operation, 
and maintenance activities are similar to those described above for pre-construction, but involve 
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significantly greater use of heavy equipment for vegetation removal and earthwork. New 
impervious surfaces allow for faster and more delivery of soil and contaminants in stormwater 
runoff, causing impaired water quality. It is also likely that in-water work will be required to 
complete some activities (fish passage restoration, river, stream restoration, etc); isolation of the 
work area may result in the injury or death of fish due to handling. 
 
Heavy equipment. Additional heavy equipment use compacts soil, thus reducing soil 
permeability and infiltration of stormwater. Use of heavy equipment also creates a risk that 
accidental spills of fuel, lubricants, and hydraulic fluid and similar contaminants may occur. 
Discharge of construction water used for vehicle washing, concrete washout, pumping for work 
area isolation, and other purposes can carry sediments and a variety of contaminants to the 
riparian area and stream. 
 
Pilings. Piles are removed using a vibratory hammer, direct pull, clam shell grab, or 
cutting/breaking the pile below the mudline. Vibratory pile removal causes sediments to slough 
off at the mudline, resulting in some suspension of sediments and, possibly, contaminants. Old 
and brittle piles may break under the vibrations and require use of another method. The direct 
pull method involves placing a choker around the pile and pulling upward with a crane or other 
equipment. When the piling is pulled from the substrate, sediments clinging to the piling slough 
off as it is raised through the water column, producing a plume of turbidity, contaminants, or 
both. The use of a clamshell may suspend additional sediment if it penetrates the substrate while 
grabbing the piling. If a piling breaks, the stub is often removed with a clam shell and crane. 
Sometimes, pilings are cut, broken, or driven below the mudline, and the buried section left in 
place. This may suspend small amounts of sediment, providing the stub is left in place and little 
digging is required to reach the pile. Direct pull or use of a clamshell to remove broken piles is 
likely to suspend more sediment and contaminants. 
 
In-water work. Although the most lethal biological effects of the proposed action on individual 
listed species will likely be caused by the isolation of in-water areas, lethal and sublethal effects 
would be greater than without isolation. In-water work area isolation is itself a conservation 
measure intended to reduce the adverse effects of erosion and runoff on the population. Any 
individual fish present in the work isolation area will be captured and released. 
 
Post-construction Site Restoration. The direct physical and chemical effects of post-
construction site restoration included as part of the proposed activities are essentially the reverse 
of the construction activities that go before it. Bare earth is protected by seeding, planting woody 
shrubs and trees, and mulching. This quickly dissipates erosive energy associated with 
precipitation and increases soil infiltration. It also accelerates vegetative succession necessary to 
restore the delivery of large wood to the riparian area and stream, root strength necessary for 
slope and bank stability, leaf and other particulate organic matter input, sediment filtering and 
nutrient absorption from runoff, and shade. Microclimate will become cooler and moister, and 
wind speed will decrease. 
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Besides revegetation, site restoration may include restoring or repairs to streambanks. 
Streambank restoration activities require bioengineered solutions that include vegetation and 
large wood as the major structural elements to increase bank strength and resistance to erosion 
stabilization (Mitsch 1996, WDFW et al. 2003). The intent of these activities is to restore 
riparian function and allow habitat to develop, and allow the banks to respond more favorably to 
hydraulic disturbance than conventional hard alternatives. 
 
Fish Passage Restoration Effects (Category 1). BPA has divided this activity category into two 
sections: transportation infrastructure and profile discontinuities. Under transportation 
infrastructure, BPA has proposed activities to improve fish passage, prevent bank erosion, and 
facilitate natural sediment and wood movement. Included activities are bridge and culvert 
removal or replacement, bridge and culvert maintenance, and the installation of fords. The 
effects related to general pre-construction and construction described above apply. 
 
In addition, the periodic maintenance of culverts and ditches will ensure fish passage and 
floodplain connectivity; allow for dynamic flow conditions; and maintain access to spawning, 
rearing and resting habitats for fish. The installation of properly designed culverts and bridges 
will increase the fluvial transport of sediment that is needed to form diverse habitats. The 
culverts will enable additional recruitment of wood to downstream reaches compared to current 
conditions. The new culverts will reduce the probability of catastrophic damage to aquatic 
habitats that is often associated with undersized culverts during extreme high flows and large 
movement of wood. The installation of new culverts should also increase the stability of the 
streambed. 
 
Fish passage restoration activities that address profile discontinuities include: removal of a dam, 
water control, or legacy structures; consolidation or replacement of existing irrigation diversions; 
headcut and grade stabilization; removal of trash, artificial debris dams, sediment bars or terraces 
that block or delay fish passage; low flow consolidation; and providing fish passage at an 
existing facility. These activities involve significant in-water work, and general pre-construction 
and construction effects to habitat are discussed above. However, increases in irrigation system 
efficiencies will result in increased consumptive use (Upendram and Peterson 2007; Samani and 
Skaggs 2008; Ward and Pulido-Velazquez 2008) which will reduce flow in downstream reaches, 
which will impair the quality and availability of habitat. 
 
In addition, these activities will benefit habitat by removing impediments to passage for flow, 
sediment, wood, and fish. Removing barriers allows access to unoccupied spawning and rearing 
habitat, or allows occupancy during more flow conditions. Removing or consolidating large 
instream structures will facilitate the release of bedload materials as the structures are notched or 
removed; this will cause immediate increases in suspended sediment and turbidity, and may 
degrade downstream habitat for a short period of time. Long-term effects include increased 
access to spawning, rearing and migration habitat above the site, increased gravel recruitment for 
spawning downstream of the diversion site, and increased floodplain connectivity and channel 
migration capacity. 
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River, Stream, Floodplain, and Wetland Restoration (Category 2). BPA proposes to fund 
improvements to secondary channels and wetland habitats; set back or remove existing berms, 
dike, and levees; protect streambanks using bioengineering methods; install habitat-forming 
instream structures using native materials; plant riparian vegetation; and reconstruct channels. 
These activities will aid in the re-establishment of hydrologic regimes, increase the area available 
for rearing habitat, improve access to rearing habitat, increase the hydrologic capacity of side 
channels, increase channel diversity and complexity, provide resting areas for fish at various 
levels of inundation, provide flood water attenuation, nutrient and sediment storage, and 
establish and augment native plant communities. General construction-related effects are 
described above, and will be short-term. 
 
The long-term effects of this activity category will be improved habitat conditions, and habitat-
forming processes. Increased vegetation and habitat complexity will improve thermal regulation, 
hydrologic and nutrient cycling, channel formation and sediment storage, floodplain 
development and energy dissipation. Streambank stabilization will use large wood and 
vegetation to improve bank strength and resistance to erosion (Mitsch 1996, WDFW et al. 2000). 
Bioengineered bank treatments develop root systems that are flexible and regenerative, and 
respond more favorably to hydraulic disturbance than conventional hard alternatives. This type 
of bank treatment and the installation on instream wood structures promote channel complexity, 
through pool formation, gravel and organic material retention, velocity disruption, and cover 
(Carlson et al. 1990, Bilby and Ward 1989, Beechie and Sibley 1997). Instream structures 
dissipate stream energy, thus reducing the erosive force of the stream on vulnerable banks, and 
provide areas for pools and gravel bars to form. 
 
Excavating new channels or reconnecting historic stream channels risk failure during high flows; 
they could be filled with sediment, or supporting structures washed downstream. The risk of 
channel avulsion will be greatest during the first year after channel construction, and will 
decrease as riparian vegetation becomes established and floodplain roughness increases. These 
projects will be reviewed by the RRT to ensure strong designs to achieve restoration goals and to 
minimize the risk of failure. Also, all projects that involve streambank excavation resulting in 
bare earth exposure must include erosion controls, revegetation plans, and riparian fencing if 
appropriate. All in-water construction will occur during the site-specific, in-water work windows 
to minimize effects to spawning and migration. Despite implementation of minimization 
measures, these projects will likely cause minor pulses of suspending sediment which could 
result in localized areas of fine sediment deposition. 
 
Invasive and Non-native Plant Control (Category 3). BPA proposes to fund activities to 
control or eliminate non-native, invasive plant species that compete with or displace native plant 
communities. The goal of this activity category is to maximize habitat processes and functions 
through diverse communities of native plants. This was the most common activity category 
funded under HIP II; 35 percent of all project activities funded and implemented were vegetation 
management projects. Under the HIP II consultation between BPA and NMFS, a total of 23,887 
acres were treated with herbicides (primarily eastern Oregon, eastern Washington, and Idaho), 
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and of these, 3,186 acres were within riparian areas. The herbicides and adjuvants that are 
proposed for use under the HIP III proposed action are provided in Table 2.1 in BPA’s BA. 
 
BPA’s proposed use of chemicals to control non-native plants is designed to minimize the risk of 
adverse effects on aquatic habitat. Chemical (including fuel) transport, storage, and emergency 
spill plans will be implemented to reduce the risk of an accidental spill of fuel or chemicals. A 
catastrophic spill would have the potential for significant adverse effects to water quality. No 
spills occurred during the implementation of the HIP I or HIP II consultation between BPA and 
NMFS and thus we consider the risk of an accidental spill to be low as long as conservation 
measures included in the proposed action and reiterated in this BO are followed strictly. 
 
In Appendix B of the BA, BPA provided an environmental fate and transport analysis to evaluate 
the risk of effects to water quality from this vegetation management program. In addition, NMFS 
has recently analyzed the effects of these activities using the similar active ingredients and 
conservation measures for proposed Forest Service and BLM invasive plant control programs 
(NMFS 2010, NMFS 2012). The types of plant control actions analyzed here are a conservative 
(i.e., less aggressive) subset of the types of actions considered in those analyses, and the effects 
presented here are summarized from those analyses. Each type of treatment is likely to affect fish 
and aquatic macrophytes through a combination of pathways, including disturbance, chemical 
toxicity, dissolved oxygen and nutrients, water temperature, sediment, instream habitat structure, 
forage, and riparian and emergent vegetation (Table 8 below). 
 
Table 13. Potentail Pathways of Effects of Invasive and Non-Native Plant Control 

 Pathways of Effects 
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Manual X     X X X 
Mechanical X   X X  X X 
Biological    X X    
Herbicides  X X X X X X X 

*Stepping on redds, displacing fish, interrupting fish feeding, or disturbing banks.  
 
Mechanical and herbicidal treatments of invasive plant species in riparian areas are not likely to 
substantially decrease shading of streams. Significant shade loss is likely to be rare, occurring 
primarily from treating streamside knotweed and blackberry monocultures, and possibly from 
cutting streamside woody species (tree of heaven, scotch broom, etc.). Most invasive plants are 
understory species of streamside vegetation that do not provide the majority of streamside shade 
and furthermore and will be replaced by planted native vegetation or vegetation. The loss of 
shade would persist until native vegetation reaches and surpasses the height of the invasive 
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plants that were removed. Shade recovery may take one to several years, depending on the 
success of invasive plant treatment, stream size and location, topography, growing conditions for 
the replacement plants, and the density and height of the invasive plants when treated. However, 
short-term shade reduction is likely to occur due to removal of riparian weeds, which could 
slightly affect stream temperatures or dissolved oxygen levels. Effects pathways are described in 
detail below. 
 
Manual and mechanical treatments are likely to result in mild restoration construction effects 
(discussed above). Hand pulling of emergent vegetation is likely to result in localized turbidity 
and mobilization of fine sediments. Treatment of knotweed and other streamside invasive species 
with herbicides (by stem injection or spot spray) or heavy machinery is likely to result in short-
term increases in fine sediment deposition or turbidity when treatment of locally extensive 
streamside monocultures occurs. Thus, these treatments are likely to affect a definite, broad area, 
and to produce at least minor damage to riparian soil and vegetation. In some cases, this will 
decrease stream shade, increase suspended sediment and temperature in the water column, 
reduce organic inputs (e.g., insects, leaves, woody material), and alter streambanks and the 
composition of stream substrates. However, these circumstances are likely to occur only in rare 
circumstances, such as treatment of an invasive plant monoculture that encompasses a small 
stream channel. This effect would vary depending on site aspect, elevation, and amount of 
topographic shading, but is likely to decrease over time at all sites as shade from native 
vegetation is reestablished. 
 
Herbicide applications. In NMFS’ HIP III BO they identified three scenarios for the analysis of 
herbicide application effects: (1) Runoff from riparian application; (2) application within 
perennial stream channels; and (3) runoff from intermittent stream channels and ditches. All 
three scenarios are relevant to Oregon chub and bull trout. Herbicides 2,4-D and triclopyr, which 
are proposed, as well as many other herbicides and pesticides are detected frequently in 
freshwater habitats within the four western states where listed fish are distributed (NMFS 2011). 
 
Spray and vapor drift are important pathways for herbicide entry into aquatic habitats. Several 
factors influence herbicide drift, including spray droplet size, wind and air stability, humidity and 
temperature, physical properties of herbicides and their formulations, and method of application. 
For example, the amount of herbicide lost from the target area and the distance the herbicide 
moves both increase as wind velocity increases. Under inversion conditions, when cool air is 
near the surface under a layer of warm air, little vertical mixing of air occurs. Spray drift is most 
severe under these conditions, since small spray droplets will fall slowly and move to adjoining 
areas even with very little wind. Low relative humidity and high temperature cause more rapid 
evaporation of spray droplets between sprayer and target. This reduces droplet size, resulting in 
increased potential for spray drift. Vapor drift can occur when herbicide volatilizes. The 
formulation and volatility of the compound will determine its vapor drift potential. The potential 
for vapor drift is greatest under high air temperatures and low humidity and with ester 
formulations. For example, ester formulations of triclopyr are very susceptible to vapor drift, 
particularly at temperatures above 80°F. When temperatures go above 75˚F, 2,4-D ester 
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chemicals evaporate and drift as vapor. Even a few days after spraying, ester-based phenoxytype 
herbicides still release vapor from the leaf surface of the sprayed weed (DiTomaso et al.2006). 
 
When herbicides are applied with a sprayer, nozzle height controls the distance a droplet must 
fall before reaching the weeds or soil. Less distance means less travel time and less drift. Wind 
velocity is often greater as height above ground increases, so droplets from nozzles close to the 
ground would be exposed to lower wind speed. The higher that an application is made above the 
ground, the more likely it is to be above an inversion layer that will not allow herbicides to mix 
with lower air layers and will increase long distance drift. Several proposed conservation 
measures address these concerns by ensuring that herbicide treatments will be made using 
ground equipment or by hand, under calm conditions, preferably when humidity is high and 
temperatures are relatively low. Ground equipment reduces the risk of drift, and hand equipment 
nearly eliminates it. 
 
Surface water contamination with herbicides can occur when herbicides are applied 
intentionally or accidentally into ditches, irrigation channels or other bodies of water, or when 
soil-applied herbicides are carried away in runoff to surface waters. Direct application into water 
sources is generally used for control of aquatic species. Accidental contamination of surface 
waters can occur when irrigation ditches are sprayed with herbicides or when buffer zones 
around water sources are not wide enough. In these situations, use of hand application methods 
will greatly reduce the risk of surface water contamination. 
 
The contribution from runoff will vary depending on site and application variables, although the 
highest pollutant concentrations generally occur early in the storm runoff period when the 
greatest amount of herbicide is available for dissolution (Stenstrom and Kayhanian 2005, Wood 
2001). Lower exposures are likely when herbicide is applied to smaller areas, when intermittent 
stream channel or ditches are not completely treated, or when rainfall occurs more than 24 hours 
after application. Under the proposed action, some formulas of herbicide can be applied within 
the bankfull elevation of streams, in some cases up to the water’s edge. Any juvenile fish in the 
margins of those streams are more likely to be exposed to herbicides as a result of overspray, 
inundation of treatment sites, percolation, surface runoff, or a combination of these factors. 
Overspray and inundation will be minimized through the use of dyes or colorants. 
 
Groundwater contamination is another important pathway. Most herbicide groundwater 
contamination is caused by “point sources,” such as spills or leaks at storage and handling 
facilities, improperly discarded containers, and rinses of equipment in loading and handling 
areas, often into adjacent drainage ditches. Point sources are discrete, identifiable locations that 
discharge relatively high local concentrations. Proposed conservation measures minimize these 
concerns by ensuing proper calibration, mixing, and cleaning of equipment. Non-point source 
groundwater contamination of herbicides is relatively uncommon but can occur when a mobile 
herbicide is applied in areas with a shallow water table. Proposed conservation measures 
minimize this danger by restricting the formulas used, and the time, place and manner of their 
application to minimize offsite movement. 
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Piling Removal (Category 4). BPA proposes to fund projects that may include piling removal. 
Turbidity generated during piling removal will be temporary will only extend a few meters 
downstream (the distance will depend on flow and size fraction of streambed material). If 
sediment in the vicinity of a piling is contaminated, or if the piling had been treated with 
creosote, PAH will be released during removal, particularly if the piling breaks. To minimize the 
potential for adverse effects, BPA has imposed measures that will limit the extent of sediment 
plumes or surface debris and contaminant exposure. The potential long-term benefits of piling 
removal include reduced predation from piscivorous birds and fish; reduced ongoing 
contamination from treated pilings; and increased area for benthic production and juvenile 
salmon rearing. 
 
Road and Trail Erosion Control, Maintenance, and Decommissioning (Category 5). BPA 
proposes to fund projects that include activities that maintain or decommission roads and trails 
with the goal of eliminating or reducing erosion and mass wasting of sediment. Roads and their 
drainage systems cause accelerated runoff of sediment. However, with proper maintenance and 
design, the amount of sediment that enters a stream from roads and trails can be small, 
infrequent, and of short duration. 
 
Asphalt used during road resurfacing leach hydrocarbons, which can be toxic if it reaches a 
stream. Maintenance activities in this category would be patches to small road segments applied 
during dry conditions. Therefore, the potential for hydrocarbons impacting water quality is very 
low. 
 
Likewise, dust abatement programs can affect water quality if not applied properly. The most 
common dust abatement compounds are calcium chloride, magnesium chloride and 
ligninsulfonates (oil-based products cannot be used in this program). Proper implementation of 
conservation measures (no application within 25 feet of a water body, or before or during 
rainfall) will minimize the risk of these chemicals reaching streams or negatively affecting 
riparian vegetation. Thus the risk of effects to water quality from dust abatement activities is 
insignificant. 
 
Road maintenance activities are expected to benefit stream channels because these activities will 
minimize the risk of catastrophic road failure, and mass wasting of soil into stream channels, and 
will minimize the risk of more minor types of erosion and sediment delivery to channels. Road 
obliteration and decommissioning will also benefit streams because nearly all sediment delivery 
from road surfaces should be eliminated from those areas. Long-term benefits include reduced 
risk of washouts and landslides and improved fish passage by removing fish barriers caused by 
roads. Watershed conditions will be improved as road densities are reduced and riparian areas at 
old road crossings are revegetated. Floodplain connectivity may also be improved when the road 
had been built in the floodplain. Decommissioning a road reconnects natural habitat, and allows 
for the recolonization of native vegetation. 
 
In-channel Nutrient Enhancement (Category 6). This category includes the addition of 
salmon carcasses, processed fish cakes or placement of inorganic fertilizers into stream channels. 
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In-channel nutrient supplementation may introduce piscine diseases into streams as well as the 
chemicals applied that are used to control those diseases, and may also introduce too many 
nutrients to stream channels causing algal blooms or other eutrophication problems downstream 
(Compton et al. 2006). Because of the lack of science associated with the ecosystems effects 
from nutrient enhancements, BPA-funded nutrients enhancements will follow measures to 
minimize the risk of adverse effects. For example, projects will not place carcasses in naturally 
oligotrophic systems where nutrient levels would be natural low, and they will not add nutrients 
to eutrophic systems where nutrient levels are anthropogenically elevated. The benefit of nutrient 
supplementation includes the delivery of marine nutrients into freshwater that will enhance 
primary and secondary production, thus enhancing the prey base for juvenile fish (Reeves et al. 
1991, Ward et al. 2003). 
 
Irrigation and Water Delivery/Management Actions (Category 7). BPA proposes to fund the 
following activities in this category: convert water delivery system to drip or sprinkler irrigation; 
convert water conveyance from an open ditch to a pipeline or line-leaking ditch/canal; convert 
from instream diversion to a groundwater well for primary water source; install or replace return 
flow cooling systems; install irrigation water siphon beneath the waterway; install livestock 
water facilities; and; maintain, upgrade, or install a new fish screen. The purpose of all these 
activities is to increase the amount of instream flow and to improve riparian function through 
irrigation efficiencies. Less water is needed to irrigate crops via drip or sprinkler irrigation than 
via flood irrigation because less water is lost through evaporation, and the application is more 
precise. The delivery of water can be controlled to meet the needs of plants with less waste. Drip 
irrigation technology can also incorporate agricultural wastewater and water from 
retention/detention basins, serving to further reduce the amount of water that must be withdrawn 
from streams (Trooien et al. 2000, Venhuizen 1998). Drip and sprinkler irrigation can also 
reduce the amount of soil erosion, and nutrient and pesticide runoff that is normally 
associated with furrow irrigation systems (Ebbert and Kim 1998). 
 
However, converting from flood to drip or sprinkler irrigation may enable a water user to 
conduct more irrigation events with less water applied per event. This could increase the amount 
of water consumptively used per acre of irrigation (Upendram and Peterson 2007; Ward and 
Pulido-Velazquez 2008). Conversion from flood to drip irrigation could increase consumptive 
use by 22% to 29% (Ward and Pulido-Velazquez 2008) and conversion from flood to sprinkler 
irrigation could increase consumptive use by 24% to 39% (Upendram and Peterson 2007). 
Assuming a consumptive use of 1.45 acre feet per acre for flood irrigation (Lemhi Decree), an 
acre converted from flood irrigation to drip or sprinkler irrigation could reduce the amount of 
water flowing downstream to the ocean by 0.32 acre feet to 0.56 acre feet. 
 
Irrigation water delivery via pipes or lined ditches/canals also uses less water, although the 
reduction in water loss is less than described above. The replacement of canals with pipelines 
will reduce the amount of herbicides and fertilizers entering streams, as these substances can 
easily drain to streams through open ditch networks in agricultural fields (Louchart et al. 2001). 
If these activities require instream construction the general effects of construction on stream and 
riparian habitat discussed above are applicable. 
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Fisheries, Hydrologic, and Geomorphologic Surveys (Category 8). BPA will fund activities 
that collect habitat information; collect data on fish presence, abundance, and habitat use; and 
conservation, protection and rehabilitation opportunities or effects. NMFS expects these 
activities could cause minor erosion and sedimentation, and minor compaction and disturbance 
to the streambed. Some riparian vegetation may be trampled, and excavated material from 
cultural resource excavation may contribute sediment to streams and increase turbidity. 
Implementation of conservation measures and the limited extent of this work will minimize the 
potential for effects to stream channels. The amount of soil disturbed will be negligible. 
 
6.2 Effects to Bull Trout 
Potential effects on bull trout may occur as the result of multiple activities described in the 
proposed action; these effects are described below by categories of activities. 

Each project will be reviewed by BPA staff to determine whether the proposed work is covered 
under the HIP III consultation.  This will include a review of whether the proposed work 
incorporates the appropriate general and species-specific conservation measures and project 
design standards that have been designed to reduce or avoid impacts to listed species.  Projects 
which cannot meet these standards or that have the likelihood of causing effects beyond the 
scope of the analysis within this Biological Opinion will require a separate ESA Section 7 
consultation. 

The biological effects included as part of the proposed action are primarily the result of physical 
and chemical changes in the environment caused by activities funded under the HIP III program. 
These effects are complex, and vary in magnitude and severity between individuals, local 
populations, core areas, and DPSs. Our analysis of effects at the bull trout local population level 
is not considered in detail because projects are initiated at the discretion of non-federal applicants 
and site-specific locations and types of projects are not readily predictable. 
 
We do not expect that all projects implemented under the HIP III programmatic within the range 
of bull trout will have adverse effects.  There will be a range of effects depending on the size of 
the stream, the geology of the basin, soil types, condition of the riparian area, the type of project, 
the nature of bull trout that use the site, the ability of fish to escape to unaffected areas, the type 
of habitat at the project site, and other factors. In some cases the effects to bull trout will be 
insignificant because of their limited extent or discountable when fish are unlikely to be present. 
In other circumstances, such as projects that occur in spawning and rearing habitat, the short-
term effects are likely to be adverse. 
 
Preconstruction Activities. The primary habitat effect from preconstruction activities is a 
temporary and localized increased in turbidity and suspended sediment. Turbidity may have 
beneficial or detrimental effects on fish, depending on the intensity, duration, and frequency of 
exposure (Newcombe and MacDonald 1991). Salmonids have evolved in systems that 
periodically experience short-term pulses (days to weeks) of high suspended sediment loads, 
often associated with flood events, and are presumably adapted to high pulse exposures. Adults 
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and larger juvenile salmonids may be little affected by high concentrations of suspended 
sediments that occur during storm and snowmelt runoff (Bjorn and Reiser 1991) although these 
events may produce behavioral effects, such as gill flaring and feeding changes (Berg and 
Northcote 1985). 
 
Deposition of fine sediments reduces egg incubation success (Bell 1991), interferes with primary 
and secondary production (Spence et al. 1996), and degrades cover for juvenile salmonids 
(Bjornn and Reiser 1991). Chronic, moderate turbidity can harm new-emerged salmonid fry, 
juveniles, and even adults by causing physiological stress that reduces feeding and growth, and 
increases basal metabolic requirements (Redding et al. 1987, Lloyd 1987, Bjornn and Reiser 
1991, Servizi and Martens 1991, Spence et al. 1996). Juveniles avoid chronically turbid streams, 
such as glacial streams or those disturbed by human activities, unless those streams must be 
traversed along a migration route (Lloyd et al. 1987). Older salmonids typically move laterally 
and downstream to avoid turbidity plumes (McLeay et al. 1984, 1987, Sigler et al. 1984, Lloyd 
1987, Scannel 1988, Servizi and Martens 1991).  
 
Fish exposed to moderately high turbidity levels in natural settings are able to feed, although at a 
lower rate and with increased energy expenditure due to a more active foraging strategy. Over a 
period of several days or more, reduced feeding resulting from increased turbidity can translate 
into reduced growth rates. Turbidity also limits fish vision which can interfere with social 
behavior (Berg and Northcote 1985), foraging (Gregory and Northcote 1993, Vogel and 
Beauchamp 1999) and predator avoidance (Miner and Stein 1996, Meager et al. 2006). This can 
have varying effects on fish growth and survival, depending on a range factors such as ambient 
light levels and depth; relative visual sensitivities of predators and prey; and non-visual sensory 
abilities. Conversely, salmon may benefit from increased turbidity; predation on salmonids may 
be reduced in water turbidity equivalent to 23 Nephalometric Turbidity Units (NTU) (Gregory 
1993, Gregory and Levings 1998) which may improve survival. 
 
Therefore, as a result of preconstruction activities, fish will be exposed to elevated turbidity and 
suspended sediment. Some juvenile bull trout may decrease feeding, experience increased stress, 
or may be unable to use the action area, depending on the severity of the increase in suspended 
sediments. 
 
Construction, Operation and Maintenance Activities. All of the activity categories require 
some level of construction, operation, and/or maintenance adjacent to, or within, streams or 
rivers with listed fish. These activities can have direct biological effects on individual bull trout 
by altering development, bioenergetics, growth and behavior. Actions that increase flows can 
disturb gravel in bull trout redds and can also agitate or dislodge developing young, which can 
impair survival. Similarly, actions that result in water quality changes can result in altered 
behavior and death. Actions that reduce subsurface or surface flows, reduce shade, deposit silt in 
streams, or otherwise reduce the velocity, temperature, or oxygen concentration of surface water 
as it cycles through a redd can adversely affect the survival, timing and size of emerging fry 
(Warren 1971). Once bull trout arrive at a spawning area, their successful reproduction is 
dependent on the same environmental conditions that affect survival of embryos in the redd. 
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BPA has imposed conservation measures to minimize the risk of direct or indirect impact to 
redds. If any redds are impacted, scope of the impacted will be very limited in space and time, 
and is not expected to affect population viability. 
 
Heavy Equipment. Heavy equipment used in spawning areas will disturb or compact gravel and 
other channel materials, making it harder for fish to excavate redds and decrease the oxygen 
concentration in existing redds. Heavy equipment used in streams in any occupied habitat may 
inhibit fish passage, or kill or injure individual fish; because of the scale of the program (HIP II 
had 114 construction projects with in-water work from 2008 through March of 2012 in the 
Columbia Basin) this effect is not expected to be significant at the population scale. Cederholm 
et al. (1997) recommend that heavy equipment work should be performed from the bank and that 
work within bedrock or boulder/cobble bedded channels should be viewed as a last resort. They 
also recommended using equipment such as spider harvesters and log loaders that are less 
disturbing to the streambed. BPA has incorporated similar measures into their proposed action. 
Bull trout generally spawn in high elevation headwaters of streams and based on the locations of 
projects previously funded through the BPA’s HIP, we anticipate few HIP III funded actions will 
occur in spawning and rearing habitats.  As suspended fine sediment settles out downstream 
from the construction areas, minor increases in stream substrate embeddedness occurs. Suttle et 
al. (2004) report that increases in fine sediments in stream substrates can decrease productivity 
and habitat quality for juvenile salmonids. Waters (1995) described how elevated fine sediment 
in streams impair both physical and biological processes; significant increases in fine sediment 
reduces interstitial spaces between substrate particles, leads to shifts in invertebrate community 
structure, fills pools, and can entomb redds. In such cases, eggs are smothered, and prey 
availability for juveniles is reduced. 
 
When heavy equipment is operating within a stream or in a riparian area, there is always the 
potential for fuel or other contaminant spills. Operation of bulldozers, excavators, and other 
equipment requires the use of fuel and lubricants which, if spilled, can injure or kill aquatic 
organisms. Petroleum-based contaminants such as fuel, oil and some hydraulic fluids contain 
PAHs, which can be acutely toxic to salmonids at high levels of exposure and can cause acute 
and chronic sublethal effects to aquatic organisms (Neff 1985). BPA will require an erosion and 
pollution control plan for all projects that require soil disturbance; this includes all projects using 
heavy equipment near streams and rivers. This measure will minimize the risk of a hazardous 
spill, and if a spill occurs, will minimize the risk of it reaching the water. BPA reports from the 
implementation of HIP I and HIP II demonstrate the effectiveness of the conservation measures; 
a spill has never been reported. Therefore, the risk of a spill during the implementation of HIP III 
is low, and no population level effects to bull trout or Oregon chub from hazardous spills are 
expected from the implementation of this program. 
 
Pilings. Turbidity from piling removal is temporary and confined to the area close to the activity. 
Given the preferred habitat of bull trout, we anticipated few if any individuals would be 
adversely affected by this activity category. The proposed requirements for completing the work 
during the preferred in-water work window will further minimize the effects of turbidity on these 
two species. 
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In-water work. Adverse effects to listed fish from in-water work are generally avoided and 
minimized through use of: (1) In-water work isolation strategies that often involve capture and 
release of trapped fish, and (2) performing the work during work windows when the fewest 
individuals of a species are present. 
 
Direct effects on fish from work area isolation and relocation include mechanical injury during 
capture, holding, or release, and potential horizontal transmission of disease and pathogens and 
stress-related phenomena. Stress approaching or exceeding the physiological tolerance limits of 
individual fish can impair reproductive success, growth, resistance to infectious diseases, and 
survival (Wedemeyer et al. 1990). If electrofishing is used to salvage fish, it will add to 
increased stress loads. Harmful effects of electrofishing are detailed by Snyder (2003) and 
include internal and external hemorrhage, fractured spines, and death. The primary contributing 
factors to stress and death from handling are differences in water temperatures (between the river 
and the holding tank), dissolved oxygen concentrations, the amount of time that fish are held out 
of the water, and physical trauma. Stress on salmonids increases rapidly from handling if the 
water temperature exceeds 18ºC or dissolved oxygen is below saturation. Fish that are 
transferred to holding tanks can experience trauma if care is not taken in the transfer process, and 
fish can experience stress and injury from overcrowding in traps if the traps are not emptied on a 
regular basis. Debris buildup at traps can also kill or injure fish if the traps are not monitored and 
cleared on a regular basis. Although some listed bull trout may die from electroshocking, fish 
will only be exposed to the stress caused by work area isolation once, and the fish relocation is 
only expected to last a few hours for each project. The risk of injury or death to individual fish 
would be greater if construction occurred without work area isolation. 
 
It is unlikely that individual adult or embryonic bull trout will be adversely affected by the 
proposed action because all in-water construction will occur during in-water work periods before 
spawning season occurs and after fry have emerged from gravel. However, in some locations, 
adult bull trout may be present (either due to migration, or residency) during part of the in-water 
work, and fry may still be emerging from the gravel. 
 
In contrast to migratory adult and embryonic fish that will likely be absent during 
implementation of projects, resident adults and juvenile bull trout may be present at some portion 
of the restoration sites, particularly those located in spawning and rearing habitat, and those 
located where bull trout exhibit the resident life form. At in- or-near-water construction projects ( 
i.e., stream crossing replacement projects, channel reconstruction/relocation, etc.), some direct 
effects of the proposed actions are likely to be caused by the isolation of in-water work areas, 
although other combined lethal and sublethal effects would be greater without the isolation. An 
effort will be made to capture all bull trout (all life stages) present within the work isolation area 
and to release them at a safe location, although some juveniles will likely evade capture and later 
die when the area is dewatered. Fish that are captured and transferred to holding tanks can 
experience trauma if care is not taken in the transfer process. Fish can also experience stress and 
injury from overcrowding in traps, if the traps are not emptied on a regular basis. The primary 
contributing factors to stress and death from handling are: (1) water temperatures difference 
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between the river and holding buckets; (2) dissolved oxygen conditions; (3) the amount of time 
that fish are held out of the water; and (4) physical trauma. Stress from handling increases 
rapidly if water temperature exceeds 18ºC (64ºF), or if dissolved oxygen is below saturation. 
Debris buildup at traps can also kill or injure fish if the traps are not monitored and cleared on a 
regular basis. PDC related to the capture and release of fish during work area isolation will avoid 
most of these consequences, and ensure that most of the resulting stress is short-lived (Portz 
2007). 
 
Juvenile fish compensate for, or adapt to, some of these disturbances so that they continue to 
perform necessary physiological and behavioral functions, although in a diminished capacity. 
However, fish that are subject to prolonged, combined, or repeated stress by the effects of the 
actions, combined with poor environmental baseline conditions, will likely suffer metabolic costs 
that are sufficient to impair their rearing, migrating, feeding, and sheltering behaviors and 
thereby increase the likelihood of injury or death. Because juvenile fish in the project areas are 
already subject to stress as a result of degraded watershed conditions, it is likely that a small 
number of those individuals will die due to increased competition, disease, and predation, and 
reduced ability to obtain food necessary for growth and maintenance (Moberg 2000; Newcombe 
and Jensen 1996; Sprague and Drury 1969).  
 
Because juvenile-to-adult survival rate for bull trout is thought to be quite low, the effects of a 
project would have to occur to a large proportion of juvenile fish in a single area or local 
population before those effects would be equivalent even to a single adult, and would have to kill 
many times more than that to affect the abundance or productivity of the entire local population 
over a full life cycle. Moreover, because the geographic area that will be affected by the 
proposed programmatic action is so large for bull trout, the small numbers of juvenile fish that 
are likely to be killed are spread out across many local populations. The adverse effects of each 
proposed individual action will be too infrequent, short-term, and limited to kill more than a very 
small number of juvenile bull trout at a particular site or even across the range of a single local 
population, much less when that number is even partly distributed among all local populations 
within the action area. Thus, the proposed action will simply kill too few fish, as a function of 
the size of the affected populations and the habitat carrying capacity after each action is 
completed, to meaningfully affect the primary attributes of abundance or population growth rate 
for any single local population of bull trout. 
 
The remaining population attributes are within-population spatial structure, a characteristic that 
depends primarily on spawning group distribution and connectivity, and diversity, which is based 
on a combination of genetic and environmental factors (McElhany et al. 2000). Because the 
proposed actions are only likely to have short-term adverse effects to spawning sites, if any, and 
in the long-term will improve spawning habitat attributes, they are unlikely to adversely affect 
spawning group distributions or within-population spatial structure. Actions that restore fish 
passage will improve population spatial structure. Similarly, because the proposed action does 
not affect basic demographic processes through human selection, alter environmental processes 
by reducing environmental complexity, or otherwise limit a population's ability to respond to 
natural selection, the action will not adversely affect population diversity. 
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At the species level, biological effects are synonymous with those at the population level or, 
more likely, are the integrated demographic response of one or more subpopulations (McElhany 
et al. 2000). Because the likely adverse effects of any action funded or carried out under this 
opinion will not adversely affect the overall population characteristics of any ESA-listed fish 
population, the proposed actions also will not have any a measurable effect on species-level 
abundance, productivity, or ability to recover bull trout across its range. 
 
NMFS’ HIP III BO (NMFS 2013) assumed up to 150 projects per year may be funded or carried 
out under BPA’s HIP III programmatic based on the BA and information from the HIP I and II 
consultations between BPA and NMFS. For the purposes of our analysis, and for consistency 
between our HIP III biological opinion and NMFS’, we will assume the same. Based on 
information from the HIP I and II consultations, which included many of the same project 
activity categories as the HIP III proposed action, at most half of the predicted 150 annual 
projects under HIP III will involve near or in-water work (n=75). 
 
The past pattern of project activities (HIP I and II) has been used to infer the expected level of 
activity under the HIP III proposed action. Given the general locations of projects implemented 
under BPA’s HIP program from 2003 to 2012, we estimate that 50 of the estimated 75 near or in-
stream projects implemented annually under HIP III could occur within the range of the bull 
trout (SR or FMO habitat). While we expect the majority of ESA-listed fish captured as part of 
these projects would be salmon and steelhead, a portion of these fish are likely to be bull trout.   
 
In the absence of empirical data, and for programmatic assessments where there is uncertainty as 
to where projects will be implemented across the action area, we often rely on professional 
judgment to develop formulas that help predict the likelihood of a listed species occurrence and 
rate of occurrence within a project area. Given that bull trout are an apex predator and generally 
persist in much lower abundance than other sympatric salmonids such as salmon, steelhead and 
other species of trout, we believe bull trout would comprise a relatively low percentage of the 
overall catch of salmonids within a given project area; probably somewhere between three and 
four percent for migratory populations, although there will be wide variation between project 
locations. Areas where resident bull trout populations exist may comprise a slightly higher 
proportion of the overall number of salmonids, somewhere near ten percent or possibly higher in 
some cases. While the overall percentage of bull trout to other salmonids may increase in SR 
habitat during summer and fall, the converse is true for FMO habitats during this time period 
because of warmer water temperatures and generally poorer water quality.  Because the ratio of 
bull trout to other salmonids varies considerably across their range, and to err conservatively, we 
estimate a ratio of bull trout to salmon and steelhead of .05 to 1 (i.e., bull trout are estimated to 
comprise on average five percent of all salmonids captured during isolation and capture efforts). 
Therefore based on NMFS’ anticipated capture of 100 salmon and steelhead per in-stream 
project as described previously, we anticipate an average capture of five bull trout for each 
project within the range of bull trout where isolation and dewatering could be required.  
We anticipate injury or mortality to five percent of the fish that are captured and released, with 
the remainder (95 percent) likely to survive with no long-term adverse effects (McMichael et al. 



USFWS Oregon Fish and Wildlife Office – Final HIP III Biological Opinion 11/08/2013 

 

158 

 

1998; Cannon 2012). Thus, we anticipate up to 250 individual bull trout will be captured on 
average per year (estimated 50 in-stream projects within the range of bull trout x 5 bull trout 
captured per project on average) of which an estimated 13 (rounded up from 12.5) individual bull 
trout (.05 percent x 250 fish) will be injured or killed per year as a result of fish capture 
necessary to isolate in-water construction areas.   
 
Overall, the effects of work area isolation on the abundance of bull trout in the Columbia River 
IRU are likely to be small.  Almost all of these fish are anticipated to be juveniles, but a small 
number of adults could possibly be captured. For utility of operation we will not distinguish 
between take of juveniles and take of adults but will assume that most (95-99%) of the capture 
would be juveniles.   
 
Post-construction Site Restoration. Most direct and indirect effects of proposed streambank 
restoration activities are the same as those for general construction discussed above, and these 
activities will follow the conservation measures for general construction, as applicable. 
 
Fish Passage Restoration (Category 1 Activities). Activities in this category will provide a net 
long-term beneficial effect to ESA-listed fish. Improved habitat conditions and fish passage will 
provide greater access to spawning and rearing habitat, less energy expenditure in movement, 
greater access to diverse habitats that fosters the development and maintenance of locally 
adapted populations. Negative effects listed fish are related to general construction activities. 
These effects will be short-term, and will not affect bull trout at the population scale. 
 
River, Stream, Floodplain, and Wetland Restoration (Category 2 Activities). Activities in 
this category will improve access to off-channel and floodplain habitats, improve the ecological 
function of streambanks, improve hydrological regimes, improve channel diversity and 
complexity, and provide resting and rearing areas for fish at a variety of flows. Greater diversity 
of habitat, and the presence and abundance of large wood is positively related to growth, 
abundance, and survival of juvenile salmonids (Spalding et al. 1995, Fausch and Northcote 
1992). Similarly, greater access to rearing habitat and improved rearing conditions through 
improved habitat complexity will contribute to increased distribution and abundance of juvenile 
salmonids (Beechie and Sibley 1997, Spalding et al. 1995). Instream complexity will provide 
overhead cover for both adults and rearing juveniles, reducing predation risk. Negative effects 
related to this activity are primarily related to construction and are discussed above. In addition, 
there is a potential for negative effects associated with the construction of new channels. Newly-
constructed channels may fill during subsequent high flows, and the risk of channel failure, 
avulsion, or accelerated bank erosion is greatest the first year following construction. Sediment 
pulses from channel failures or increased erosion may affect migrating adults and rearing 
juveniles; however, the effect is likely minor and short term. Project design review and 
adherence to fish work windows will minimize the risk to vulnerable life stages. 
 
The overall effect of this proposed activity category will be beneficial, with improvements 
expected to productivity, survival, spatial structure, and diversity at the population scale where 
projects are implemented. 
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Invasive and Non-native Plant Control (Category 3 Activities). Activities in this category are 
designed to control or eliminate non-native, invasive plant communities where a benefit to 
habitat processes and functions are possible. Methods of plant control include both physical 
control and the use of herbicides. Effects of plant management using physical controls may 
include effects similar to general construction. Conservation measures such as the restriction to 
ground-based application methods and spot treatment will minimize the risk of effects. If a 
catastrophic spill of fuels or chemicals reaches water with listed fish, the potential for mortality 
to those fish is high. No accidental spill of fuels or chemicals has occurred with HIP I or HIP II, 
and with continued vigilant implementation of proposed conservation measures, that trend is 
expected to continue under HIP III. 
 
When used according to the EPA label and the proposed conservation measures, BPA concluded 
that because of the uncertainty associated with the effectiveness of the conservation measures, it 
is reasonably likely that chemicals will reach streams with listed fish. BPA asserts that there may 
be some sub-lethal effects to listed fish as a result of herbicide and adjuvant exposure. It is 
reasonable to expect that effects will include direct and indirect mortality, an increase or 
decrease in growth, changes in reproductive behavior, reduction in number of eggs produced, 
fertilized or hatched, developmental abnormalities, reduction in ability to osmoregulate or adapt 
to salinity gradients, reduced ability to respond to stressors, increase in susceptibility to disease 
and predation, and changes in migratory behavior. The consequence of these effects is 
reasonably likely to result in reduced survival, reproductive success and/or migration. 
 
BPA proposes to fund projects that use 2,4-D and triclopyr as well as many other herbicides that 
are detected frequently in freshwater habitats within the four western states where listed 
salmonids are distributed (NMFS 2011b). Stream margins often provide shallow, low-flow 
conditions, have a slow mixing rate with mainstem waters, and are the site at which subsurface 
runoff is introduced. Juvenile bull trout use low-flow areas along stream margins. As juveniles 
grow, they migrate away from stream margins and occupy habitats with progressively higher 
flow velocities. Nonetheless, stream margins continue to be used by older salmonids for a variety 
of reasons, including nocturnal resting, summer and winter thermal refuge, predator avoidance, 
and flow refuge. It is these stream margin habitats that the potential for exposure of the 
herbicides to fish is the greatest. 
 
Lower exposures are likely when herbicide is applied to smaller areas, when intermittent stream 
channel or ditches are not completely treated, or when rainfall occurs more than 24 hours after 
application. Under the proposed action, some formulas of herbicide can be applied within the 
bankfull elevation of streams, in some cases up to the water’s edge. Any juvenile fish in the 
margins of those streams are reasonably likely to be exposed to herbicides as a result of 
overspray, inundation of treatment sites, percolation, surface runoff, or a combination of these 
factors. Overspray and inundation will be minimized through the use of dyes or colorants. 
 
Herbicide toxicity. Herbicides included in this activity were selected due to their low to 
moderate aquatic toxicity to listed salmonids. The risk of adverse effects from the toxicity of 
herbicides and other compounds present in formulations to listed aquatic species is mitigated by 
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reducing stream delivery potential by restricting application methods. Only aquatic labeled 
herbicides are to be applied within wet stream channels. Aquatic glyphosate and aquatic 
imazapyr can be applied up to the waterline using spot spray or hand selective application 
methods in both perennial and intermittent channels. Triclopyr TEA and 2,4-D amine can be 
applied up to the waterline, but only using hand selective techniques. The associated application 
methods were selected for their low risk of contaminating soils and subsequently introducing 
herbicides to streams. However, direct and indirect exposure and toxicity risks are inherent in 
some application scenarios. 
 
Generally, herbicide active ingredients have been tested on only a limited number of species and 
mostly under laboratory conditions. While laboratory experiments can be used to determine 
acute toxicity and effects to reproduction, cancer rates, birth defect rates, and other effects to fish 
and wildlife, laboratory experiments do not typically account for species in their natural 
environments and little data is available from studies focused specifically on the listed species in 
this opinion. This leads to uncertainty in risk assessment analyses. Environmental stressors 
increase the adverse effects of contaminants, but the degree to which these effects are likely to 
occur for various herbicides is largely unknown. 
 
NMFS (NMFS 2010, NMFS 2012) analyzed the effects of herbicide applications to various 
representative groups of species for each proposed herbicide. The effects of herbicide 
applications using spot spray, hand/select, and broadcast spray methods were evaluated under 
several exposure scenarios: (1) runoff from riparian (above HWM) application along streams, 
lakes and ponds, (2) runoff from treated ditches and dry intermittent streams, and (3) application 
within perennial streams (dry areas within channel and emergent plants). The potential for 
herbicide movement from broadcast drift was also evaluated. Herbicide delivery to surface water 
is likely to result in mortality to fish during incubation, or lead to altered development of 
embryos. Stehr et al. (2009) found that the low levels of herbicide delivered to surface waters are 
unlikely to be toxic to the embryos of ESA-listed salmon, steelhead and trout. However, 
mortality or sub-lethal effects to juveniles are likely to occur; these effects include reduced 
growth and development, decreased predator avoidance, or other modified behaviors. Herbicides 
are likely to also negatively impact the food base for listed salmonids and other fish, which 
includes terrestrial organisms of riparian origin, aquatic macroinvertebrates and forage fish. 
 
Adverse effect threshold values for each species group were defined as either 1/20th of the LC50 
value for listed salmonids, 1/10th of the LC50 value for non-listed aquatic species, or the lowest 
acute or chronic “no observable effect concentration,” whichever was lower, found in Syracuse 
Environmental Research Associates, Inc. risk assessments that were completed for the USFS. 
Generally, effect threshold values for listed salmonids were lower than values for other fish 
species groups. In the case of sulfometuron-methyl, threshold values for fathead minnow were 
lower than salmonid values, so threshold values for minnow were used to evaluate effects to 
listed fish. 
 
Data on toxicity to wild fish under natural conditions are limited and most studies are conducted 
on lab specimens. Adverse effects could be observed in stressed populations of fish, and it is less 
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likely that effects would be noted in otherwise healthy populations of fish. Chronic studies or 
even long-term studies on fish egg-and-fry are seldom conducted. Risk characterizations for both 
terrestrial and aquatic species are limited by the relatively few animal and plant species on which 
data are available, compared to the large number of species that could potentially be exposed. 
This limitation and consequent uncertainty is common to most if not all ecological risk 
assessments. Additionally, in laboratory studies, test animals are exposed to only a single 
chemical. In the environment, humans and wildlife may be exposed to multiple toxicants 
simultaneously, which can lead to additive or synergistic effects. 
 
Given their long residency period and use of freshwater, estuarine, and nearshore areas, juveniles 
and migrating adults have a high probability of exposure to herbicides that are applied near their 
habitats. The risk of exposure from herbicides applied under HIP III is low; however, in both 
HIP I and HIP II, this is the most commonly implemented activity category, and over 23,000 
acres were treated with herbicides in the Columbia Basin under HIP II. Therefore, there is a risk 
of exposure to herbicides as a consequence of HIP III, and negative effects to listed salmonids 
(including bull trout) would be a consequence of that exposure. Because of the large size of the 
action area relative to the area treated with herbicides, it is unlikely that the effects would be 
measureable at the population or DPS scale. 
 
Summary. The proposed conservation measures, including limitations on the herbicides, 
adjuvants, carriers, handling procedures, application methods, drift minimization measures, and 
riparian buffers, will greatly reduce the likelihood that significant amounts of herbicide will be 
transported to aquatic habitats, although some herbicides are still likely to enter streams through 
aerial drift, in association with eroded sediment in runoff, and dissolved in runoff, including 
runoff from intermittent streams and ditches. Some individual fish are likely to be negatively 
impacted as a consequence of that exposure. The indirect effects or long-term consequences of 
invasive, non-native plant control will depend on the long-term progression of climatic factors 
and the success of follow-up management actions to exclude undesirable species from the action 
area, provide early detection and rapid response before such species establish a secure position in 
the plant community, eradicate incipient populations, and control existing populations. 
 
Piling Removal (Category 4 Activities). Piling removal will re-suspend sediment, and if the 
piling had been treated creosote or if the adjacent sediments had been contaminated, then there is 
a reasonable likelihood for exposure to those contaminants. This effect would be short term, and 
extend for a few days during construction. The long term effect of piling removal is a net 
beneficial effect for listed fish because it will reduce the number of resting sites for piscivorous 
birds. It will also reduce cover for aquatic predators such as large and smallmouth bass. It may 
also reduce the amount of creosote exposure by removing treated pilings. 
 
Road and Trail Erosion Control, Maintenance, and Decommissioning (Category 5 
Activities). Effects associated with general construction are discussed above. Individual fish may 
be exposed to hydrocarbons during small resurfacing activities using asphalt. However, 
implementation of conservation measures (conducting this activity during dry weather, and 
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limiting the scope to minor repairs) will limit the opportunity for exposure, and this activity will 
be a net benefit for listed salmonid populations in watersheds that implement these activities. 
 
In-channel Nutrient Enhancement (Category 6 Activities). The goal of this activity is to 
enhance primary and secondary production in streams, thus enhancing the prey base of listed 
fish. If successful, the consequence will be increased growth and survival, which contribute to 
increase productivity for listed fish populations. Potential negative effects include the 
introduction of piscine diseases into streams as well as the chemicals applied that are used to 
control those diseases. In-channel nutrient enhancement may also introduce too many nutrients 
to stream channels causing algal blooms or other eutrophication problems downstream (Compton 
et al. 2006). These adverse effects are not reasonably likely to occur because of the conservation 
measures that will be implemented with this activity, and the remote likelihood of this activity 
category being implemented under HIP III. 
 
Irrigation and Water (Category 7 Activities). These activities will maintain or increase the 
amount of instream flow for fish, and improve riparian complexity and processes. Improved 
flow, particularly in late summer when flows are typically the lowest, will improve juvenile 
survival thus enhancing productivity at the reach scale. However, unless conservation measures 
are adequate to ensure no increase in consumptive use of water, these activities could result in 
decreases in streamflow downstream of the project site. Construction work will cause minor 
disturbances to individual fish over the short term, or a short exposure to a sediment pulse. 
 
Fisheries, Hydrologic, and Geomorphologic Surveys (Category 8 Activities). These activities 
will be implemented to support aquatic restoration, but over the short term, could cause minor 
disturbances to individual fish, or a short exposure to a sediment pulse. ESA-listed fish would be 
observed in-water (e.g., by snorkel surveys or from the banks). Direct observation is the least 
disruptive method for determining a species’ presence/absence and estimating their relative 
numbers. Its effects are also generally the shortest-lived and least harmful of the monitoring 
activities discussed in this section because a cautious observer can effectively obtain data while 
only slightly disrupting the fishes’ behavior. Fry and juveniles frightened by the turbulence and 
sound created by observers are likely to seek temporary refuge in deeper water or behind or 
under rocks or vegetation. In extreme cases, some individuals may leave a particular pool or 
habitat type and then return when observers leave the area. Harassment is the primary effect 
associated with these observation activities, and few if any injuries (and no deaths) are expected 
to occur—particularly in cases where monitoring is observed from the stream banks rather than 
in the water. 
 
Summary of Effects to Bull Trout. The purpose of the proposed action is to fund activities that 
improve fish and wildlife habitat. These activities will have negative, short-term construction- 
related effects, but will provide a net benefit to bull trout and other native fishes in the long term. 
Many environmental conditions can cause incremental differences in feeding, growth, 
movements, and survival of bull trout during the juvenile life stage. Construction actions that 
reduce the input of particulate organic matter to streams, add fine sediment to channels, or 
disturb shallow-water habitats, can adversely affect the ability of fish to obtain food necessary 
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for growth and maintenance. Bull trout are generally able to avoid the adverse conditions created 
by construction if those conditions are limited to areas that are small or local compared to the 
total habitat area, and if the system can recover before the next disturbance. This means juvenile 
and adult bull trout will, to the maximum extent possible, readily move out of a construction area 
to obtain a more favorable position within their range of tolerance along a complex gradient of 
temperature, turbidity, flow, noise, contaminants, and other environmental features. The degree 
and effectiveness of the avoidance response varies with life stage, season, the frequency and 
duration of exposure to the unfavorable condition, and the ability of the individual to balance 
other behavioral needs for feeding, growth, migration, and territory.  
 
Chronic or unavoidable exposure heightens physiological stress thus increasing maintenance 
energy demands (Redding et al. 1987, Servizi and Martens 1991). This reduces the feeding and 
growth rates of juveniles and can interfere with juvenile migrations and growth to maturity. 
Other threats to bull trout include exposure to herbicides and loss of habitat because of increased 
consumptive use of water because of irrigation efficiency activities. However, given the full 
range of mandatory conservation measures in the HIP III program outlined above, the threat is 
low that the environmental changes caused by events at any single site associated with the 
proposed action, or even any combination of such sites, could cause chronic or unavoidable 
exposure over a large habitat area sufficient to cause more than transitory direct affects to 
individual bull trout. 
 
At the population level, the effects of the environment are understood to be the integrated 
response of individual organisms to environmental change. Thus, instantaneous measures of 
population characteristics, such as population abundance, population spatial structure and 
population diversity, are the sum of individual characteristics within a particular area, while 
measures of population change, such as population growth rate, are measured as the productivity 
of individuals over the entire life cycle (McElhany et al. 2000).  We anticipate on average non-
lethal take of five or less bull trout per project (250 total per year) and lethal take of less than 13 
bull trout in aggregate annually for all projects implemented under the proposed action. That is 
too few to influence population abundance at the local population or core area scale. Similarly, 
small to intermediate reductions in juvenile population density in the action area caused by 
individuals moving out of project areas to avoid injury or death as a result of exposure to short-
term physical and chemical effects of construction are expected to be transitory and are not 
expected to alter juvenile survival rates. Over the long term, the sum of the HIP III activities may 
result in measurable improvements to population characteristics, particularly if a project is of 
large enough scale (provides access to many miles of habitat), or if enough projects are 
implemented within the Columbia River IRU. 
 
Because adult bull trout are larger and more mobile than juveniles, it is unlikely that any will be 
killed during work area isolation although adults may move laterally or stop briefly during 
migration to avoid noise or other construction disturbances. Given the full range of mandatory 
conservation measures in the HIP III program, it is unlikely that physical and chemical changes 
caused by construction events at any single site associated with the proposed action, or even any 
combination of such sites, will cause delays severe enough to reduce spawning success, alter 
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population growth rate, or cause straying that might alter the spatial structure or genetic diversity 
of populations. Thus, it is unlikely that the biological effects of implementing the activities 
within the HIP III program will negatively affect the characteristics of local populations or core 
areas of bull trout. We anticipate the proposed action will have long-term beneficial effects on 
population abundance, productivity, and spatial structure.  

6.2.1 Effects to Bull Trout Critical Habitat 
 
Construction projects have the greatest potential to affect critical habitat.  Most projects that alter 
stream channel, or provide fish passage will adversely affect PCEs 1, 2, 3, 6, 7 and 8 by 
contributing sediment to the system and increasing cobble embeddedness during the short term.  
Depending on the category and specific design of the project these effects could last from a few 
days or weeks to several months (possibly years or decades where stream channels are 
reconstructed).  While these PCEs will be adversely affected for some period of time by these 
projects, all of the projects described in this BO will eventually contribute to the improvement of 
fish habitat with long-term benefits resulting from passage enhancement. Thus they will result in 
benefits over time to these PCEs of critical habitat. 
 
Instream projects will result in insignificant negative effects to PCEs 2, 3 and 6.  These are 
ephemeral effects of low intensity and short duration. 
 
Vegetation management activities will have adverse effects on PCEs 1, 2, 3, 4, 6, 7 and 8.  These 
effects are likely to be a combination of short-term (weeks to months) and long-term (one to 20 
years depending on the individual project) effects that will contribute increased sediment to the 
system.  These effects should diminish and eventually halt as native vegetation becomes 
reestablished.   These projects will ultimately result in improved infiltration rates, reduced 
overland flows and sediment yields and a more natural hydrograph. 
 
A more detailed description of how the proposed action will affect individual PCEs of bull trout 
critical habitat follows: 

 
PCE 1. Springs, seeps, groundwater sources, and subsurface water connectivity (hyporheic 
flows) to contribute to water quality and quantity and provide thermal refugia.  

Channel Condition, dynamics and floodplain connectivity will be greatly affected by 
construction projects. Inwater or near-water construction will cause short-term adverse effects to 
stream channels at the site specific scale.  Changes in flow resulting from many construction 
projects will also cause short-term adverse effects to the dynamics of the stream system.  In most 
cases these effects will be short-term (weeks to months), but could be long term, lasting years.  
Ultimately these projects are designed to improve conditions (passage, channel dynamics, correct 
anthropogenic conditions), and therefore will benefit the ability of critical habitat to provide high 
quality water and connectivity.  Because short-term impacts will reduce the ability of critical 
habitat to supply these functions for weeks, months, or even years in some cases, these projects 
will adversely affect PCE 1. 
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Instream projects such as the placement of gravel, or LW may have slight negative effects to 
PCE 1 by contributing to turbidity and donation of some amounts of sediment to the system thus 
affecting water quality. Channel conditions will show some effects from many of these projects. 
These effects will be of low intensity, short duration (more likely hours than days), and are 
considered insignificant to PCE 1. 
 
Flow and Hydrology (change in peak/base flows) will be affected by construction projects.  Flow 
will be interrupted, and redirected in some cases.  Most of the adverse effects resulting from 
these types of projects would be short-term (weeks or months).  However, larger projects such as 
stream reconstruction could have adverse effects on flow for many years before beneficial effects 
to the system are recognized.  In general, construction projects described within this BO will 
adversely affect PCE 1. 
 
Vegetation management projects will have short-term adverse effects on PCE 1 through this 
indicator.  The use of herbicides to treat invasive plants could add chemicals to the system that 
may affect aquatic flora and thus aquatic fauna as well.  Any adverse effect to this PCE will be 
short-term and would be expected to lesson and then terminate once native vegetation becomes 
reestablished on the project sites.  Restoration activities that improve conditions for streamside 
and upland vegetation will ultimately benefit the aquatic system in the long-term (1-20 years) 
through the reduction of sediment delivery over time, improved infiltration rates, and a more 
natural hydrograph over time. 
 
PCE 2. Migration habitats with minimal physical, biological, or water quality impediments 
between spawning, rearing, overwintering, and freshwater and marine foraging habitats, 
including but not limited to permanent, partial, intermittent, or seasonal barriers. 
 
Habitat Access (barriers) may be disrupted during implementation of some construction projects. 
In many cases this disruption may only be ephemeral, but in other cases short-term adverse 
effects will occur to PCE 2.  With long-term benefits resulting from passage enhancement.  Thus 
they will result in benefits over time to PCE 2 of critical habitat eventually. 
 
Instream projects such as the addition of LW, or the placement of gravel or boulders will have a 
neutral effect on this indicator.  Also vegetation projects will have a neutral effect to this PCE. 
  
Water quality (chemical contaminants/nutrients) will be adversely affected by instream and near 
stream construction projects. These projects will contribute sediment to the system and increase 
cobble embeddedness during the short term.  Depending on the category and specific design of 
the project these effects could last from a few days or weeks to several months (possibly years 
where stream channels are reconstructed).  The presence of equipment instream adds some 
degree of risk of contamination from lubricants, antifreeze, and hydraulic fluids.  These risks are 
greatly reduced by the general and specific conservation measures proposed by BPA. While PCE 
2 will be adversely affected for some period of time by these projects, all of the projects 
described in the proposed action will eventually contribute to the improvement of fish habitat.   
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Instream projects will have a slightly negative effect on water quality.  The addition of LW, or 
placement of gravel or boulders may contribute minor amounts of sediment to the system.  These 
effects should be of short duration and low intensity and are considered insignificant. 
  
Vegetation treatments considered within this BO will adversely affect water quality in the short-
term. The use of herbicides to treat invasive plants could add chemicals to the system that may 
affect aquatic flora and thus aquatic fauna as well. Further, the removal of vegetation can change 
overland flows and infiltration rates. Increased run off from rainfall or snow melt will result in 
increased sediment delivery to the system. Any adverse effects to this PCE will be short-term 
and would be expected to lesson and then terminate once native vegetation becomes 
reestablished on the project sites.  Restoration activities that improve conditions for streamside 
and upland vegetation will ultimately benefit the aquatic system in the long-term (1-20 years) 
through the reduction of sediment delivery over time, improved infiltration rates, and a more 
natural hydrograph. 
 
Flow and Hydrology (change in peak/base flows) will be affected by construction projects.  Flow 
will be interrupted, and redirected in some cases.  Most of the adverse effects resulting from 
these types of projects would be short-term (weeks or months).  However, larger projects such as 
stream reconstruction could have adverse effects on flow for many years before beneficial effects 
to the system are recognized.  In general, construction projects described within this BO will 
adversely affect PCE 2. 
 
Vegetation management projects will have short-term adverse effects on PCE 2 through this 
indicator.  The use of herbicides to treat invasive plants could add chemicals to the system that 
may affect aquatic flora and thus aquatic fauna as well.  Any adverse effect to this PCE will be 
short-term and would be expected to lesson and then terminate once native vegetation becomes 
reestablished on the project sites.  Restoration activities that improve conditions for streamside 
and upland vegetation will ultimately benefit the aquatic system in the long-term (1-20 years) 
through the reduction of sediment delivery over time, improved infiltration rates, and a more 
natural hydrograph. 
 
Instream projects such as the addition of LW, or the placement of gravel or boulders will have a 
neutral effect on this PCE. 
  
PCE 3. An abundant food base, including terrestrial organisms of riparian origin, aquatic 
macroinvertebrates, and forage fish.  
 
Water quality, channel condition and dynamics, and habitat access will be adversely affected by 
construction projects.  These effects will limit the availability of prey species within critical 
habitat in the short-term.  Increased sediment and reduced water quality will reduce the ability of 
critical habitat to provide foraging opportunities to bull trout through reduced visibility, and 
reduced presence of prey fish.   
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Instream projects may have a slightly negative effect on this PCE.  These projects may increase, 
or disturb fine sediment at a small, localized scale.  These effects are likely to be ephemeral, of 
short duration and of low intensity.  Thus, these effects are considered insignificant to PCE 3 
through these pathways. 
 
Vegetation management projects will adversely affect the ability of critical habitat to provide 
both aquatic and terrestrial prey species needed by bull trout during the short term.  Increased 
donations of sediment with increase turbidity and reduce both the availability of prey and the 
ability of bull trout to pursue such prey.  Changes to streamside vegetation will result in some 
reduction of terrestrial macroinvertebrates available in bull trout critical habitat.  This condition 
should ease over-time as native vegetation becomes reestablished on the affected sites.  Because 
of these factors, vegetation management projects will adversely affect PCE 3. 
 
PCE 4. Complex river, stream, lake, reservoir, and marine shoreline aquatic environments, and 
processes that establish and maintain these aquatic environments, with features such as LW, side 
channels, pools, undercut banks and unembedded substrates, to provide a variety of depths, 
gradients, velocities, and structure.  
 
Habitat Elements such as large wood, pool frequency and quality, large pools, off channel 
habitat, and refugia, will not be affected by construction projects when applied to PCE 4.  
Instream projects such as additions of large wood, or placement of gravel or boulders would have 
entirely beneficial effects.  Vegetation management projects would generally have a neutral 
effect as applied to PCE 4, however they may well have a short-term (months) adverse effect on 
refugia.  Therefore they must be considered as an adverse effect on PCE 4 through this pathway.   
 
PCE 5. Water temperatures ranging from 36 °F to 59 °F (2 °C to 15 °C), with adequate thermal 
refugia available for temperatures that exceed the upper end of this range.  Specific temperatures 
within this range will depend on bull trout life-history stage and form; geography; elevation; 
diurnal and seasonal variation; shading, such as that provided by riparian habitat; streamflow; 
and local groundwater influence.  
 
Water quality (Temperature) will not be affected by construction projects. Vegetation projects 
will have a slightly negative effect on this PCE.  The removal of vegetation could allow 
increased solar radiation which could affect temperatures to some degree.  These effects will be 
extremely localized and of low intensity, and are considered insignificant to PCE 5. 
 
PCE 6. In spawning and rearing areas, substrate of sufficient amount, size, and composition to 
ensure success of egg and embryo overwinter survival, fry emergence, and young-of-the-year 
and juvenile survival.  A minimal amount of fine sediment, generally ranging in size from silt to 
coarse sand, embedded in larger substrates, is characteristic of these conditions.  The size and 
amounts of fine sediment suitable to bull trout will likely vary from system to system.  
Water Quality (sediment) will be adversely affected by construction projects.  These projects will 
contribute sediment to the system and increase cobble embeddedness during the short term.  
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Depending on the category and specific design of the project these effects could last from a few 
days or weeks to several months (possibly years where stream channels are reconstructed). 
 
Instream projects such as the placement of gravel, or LW may have slight negative effects to 
PCEs 1 by contributing to turbidity and donation of some amounts sediment to the system thus 
affecting water quality. Channels conditions will show some effects from many of these projects. 
These effects will be of low intensity, short duration (more likely hours than days), and are 
considered insignificant to PCE 6 
 
Vegetation treatments considered within this BO will adversely affect water quality in the short-
term. The removal of vegetation can change overland flows and infiltration rates.  Increased run 
off from rainfall or snow melt will result in increased sediment delivery to the system.  Most 
adverse effects to PCE 6 will be relatively short-term and would be expected to lesson and then 
terminate once native vegetation becomes reestablished on the project sites.  However larger 
scale projects may increase sediment loads for long periods (up to five years). Restoration 
activities that improve conditions for streamside and upland vegetation will ultimately benefit the 
aquatic system in the long-term (1-20 years depending on the exact project) through the 
reduction of sediment delivery over time, improved infiltration rates, and a more natural 
hydrograph over time. 
 
Habitat Elements such as substrate embeddedness will be adversely affected by instream or near-
stream construction projects.  The addition of sediment described above will result in some 
portion of substrate embeddedness.  While it is expected that most of this would subside the year 
following the project when high flows would purge the system of most of the residual sediment 
on the substrate, these projects will still result in short-term adverse effects for most projects.  
Obviously in larger scale projects such as stream reconstruction these adverse conditions could 
persist longer, possibly up to years in time. 
 
Instream projects such as the placement of gravel, or LW may have slight negative effects to 
PCE 6 by contributing to turbidity and donation of some amounts sediment to the system thus 
affecting water quality. These effects will be of low intensity, short duration (more likely hours 
than days), and are considered insignificant to this indicator. 
 
Vegetation management projects will have an adverse effect on substrate embeddedness because 
they will result in increased sediment donations to the system short-term.  If projects are located 
within bull trout spawning and rearing habitat this could adversely affect the ability of critical 
habitat to provide high quality substrates needed for spawning.  As mentioned above most of 
these effects would not last more than one season, but are considered an adverse effect on PCE 6. 
 
PCE 7. A natural hydrograph, including peak, high, low, and base flows within historic and 
seasonal ranges or, if flows are controlled, minimal flow departure from a natural hydrograph.  
 
Flow and Hydrology (change in peak/base flows) will be adversely affected by construction 
projects.  Flow will be interrupted, and redirected in some cases.  Most of the adverse effects 
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resulting from these types of projects would be short-term (weeks or months).  However, larger 
projects such as stream reconstruction could have adverse effects on flow for many years before 
beneficial effects to the system are recognized.  In general, construction projects described 
within this BO will adversely affect PCE 7 during the short-term, but will ultimately benefit 
critical habitat over the long term (1-20 years) by aiding in the restoration of a more natural 
hydrograph. 
 
Vegetation management projects will have short-term adverse effects on PCE 7 through this 
indicator.  The removal of vegetation can change overland flows and infiltration rates.  Increased 
run off from rainfall or snow melt will result in increased water delivery to the system.  Any 
adverse effect to this PCE will be short-term and would be expected to lesson and then terminate 
once native vegetation becomes reestablished on the project sites.  Restoration activities that 
improve conditions for streamside and upland vegetation will ultimately benefit the aquatic 
system in the long-term (1-20 years) through improved infiltration rates, and a more natural 
hydrograph over time. 
 
PCE 8. Sufficient water quality and quantity such that normal reproduction, growth, and survival 
are not inhibited.  
 
Water quality (chemical contaminants/nutrients) will be adversely affected by instream and near 
stream construction projects. These projects will contribute sediment to the system and increase 
cobble embeddedness during the short term.  Depending on the category and specific design of 
the project these effects could last from a few days or weeks to several months (possibly years 
where stream channels are reconstructed).  The presence of equipment instream or near lakeshore 
adds some degree of risk of contamination from lubricants, antifreeze, and hydraulic fluids.  
These risks are greatly reduced by general and specific conservation measures proposed by BPA. 
While PCE 2 will be adversely affected for some period of time by these projects, all of the 
projects described in this BO will eventually contribute to the improvement of fish habitat.   
 
Instream projects will have a slightly negative effect on water quality.  The addition of LW, or 
placement of gravel or boulders may contribute minor amounts of sediment to the system.  These 
effects should be of short duration and low intensity and are considered insignificant to this PCE. 
 
Vegetation treatments considered within this BO will adversely affect water quality in the short-
term. The use of herbicides to treat invasive plants could add chemicals to the system that may 
affect aquatic flora and thus aquatic fauna as well.  Further, the removal of vegetation can change 
overland flows and infiltration rates.  Increased run off from rainfall or snow melt will result in 
increased sediment delivery to the system.  Any adverse effects to this PCE will be short-term 
and would be expected to lesson and then terminate once native vegetation becomes 
reestablished on the project sites.  Restoration activities that improve conditions for streamside 
and upland vegetation will ultimately benefit the aquatic system in the long-term (1-20 years) 
through the reduction of sediment delivery over time, improved infiltration rates, and a more 
natural hydrograph over time. 
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PCE 9. Sufficiently low levels of occurrence of non-native predatory (e.g., lake trout, walleye, 
northern pike, smallmouth bass); interbreeding (e.g., brook trout); or competing (e.g., brown 
trout) species that, if present, are adequately temporally and spatially isolated from bull trout. 
 
Subpopulation characteristics such as life history diversity and isolation, persistence and genetic 
integrity) will be benefitted by construction projects that improve fish passage.  Providing 
improved passage, or reconnecting isolated local populations where safe to do so, will improve 
genetic diversity.   
 
Summary of effects to bull trout CHUs, Columbia River IRU and critical habitat at the 
rangewide scale 
While the proposed action will have adverse effects to bull trout critical habitat at the local, site 
specific scale, these adverse effects will not be significant when evaluated at larger scales.  The 
projects involved are too small and too distant and too infrequent to adversely affect the PCEs 
across an entire CHU.  Because of this the effects of these projects cannot rise to a level to 
adversely affect the Columbia River IRU. 
 
 
6.3 Effects to Oregon Chub 
 
Potential effects on Oregon chub may occur as the result of multiple activities described in the 
proposed action; these effects are described below by categories of activities. 

Each project will be reviewed by BPA staff to determine whether the proposed work is covered 
under the HIP III consultation.  This will include a review of whether the proposed work 
incorporates the appropriate general and species-specific conservation measures and project 
design standards that have been designed to reduce or avoid impacts to listed species.  Projects 
which cannot meet these standards or that have the likelihood of causing effects beyond the 
scope of the analysis within this Biological Opinion will require a separate ESA Section 7 
consultation. 

Effects from Construction-Related Activities 
The following effects to Oregon chub may occur as a result of construction-related activities 
proposed in the action, which include: 

1. Fish Passage Restoration 
2. River, Stream, Floodplain, and Wetland Restoration 
3. Piling Removal 
4. Road and Trail Erosion Control, Maintenance and Decommissioning 

 
Effects on Water Quality  

Turbidity  
Construction-related activities may temporarily increase suspended sediment and turbidity 
during in-water work for minutes to hours following cessation of construction activities at each 
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location. Although turbidity has been linked to a number of behavioral and physiological stress 
responses in salmonids, available data documenting the effects of turbidity on Oregon chub are 
limited. Localized turbidity increases are likely to cause some juveniles and adults to seek 
alternative habitat, which could contain suboptimal cover and forage and cause increases in 
behavioral stress (e.g., avoidance and displacement), and sub-lethal responses (e.g., increased 
respiration, reduced feeding success, and reduced growth rates). Turbidity and sediment can also 
reduce embryo survival and juvenile rearing densities. Excessive sediment can clog the gills of 
juvenile fish, reduce prey availability, and reduce juvenile success in catching prey. Similar 
responses, to a lesser magnitude, are expected in chub. Effects of turbidity on fish are influenced 
by several factors: the duration of turbidity (the quantity of suspended materials, size of sediment 
particles, and current velocities), and the proximity of fish to the turbid area (Bisson and Bilby 
1982). 

The effects of turbidity on Oregon chub will be minimized by the limited, temporary nature of 
disturbance, by conducting fish salvage, by installing turbidity controls (turbidity curtains), and 
by monitoring turbidity levels downstream during in-water work (BA p. 2-17).  Additionally, 
work will be conducted only during approved in-water work periods prescribed by ODFW when 
Oregon chub are least vulnerable (i.e., not spawning).  Temporary erosion controls will be 
installed down slope of restoration activities within the riparian buffer to prevent soil movement 
into aquatic habitats. 

The use of access roads may cause erosion resulting in sediments entering chub habitats.  
However, the proposed action includes several conservation measures to prevent effects to 
Oregon chub from use of access roads (BA, p. 2-16).  Existing access roads will be used 
whenever possible and temporary access roads will not be built on slopes greater than 30% or 
where soil erosion is likely to occur as a result.  The implementation of these and other 
conservation measures described in the proposed action will reduce the likelihood of effects to 
Oregon chub from the use of access roads. 

Chemical Contamination 
Chemical contamination is possible when activities involving hazardous materials occur in areas 
having direct or indirect hydrologic connections to these drainages. These activities are primarily 
limited to fluid leaks from construction equipment and vehicles during project construction. The 
proposed action includes conservation measures designed to prevent equipment leaks into 
aquatic habitats (BA, p. 2-16). 

Accidental spills of construction materials or petroleum products could result in adverse effects 
to water quality. The timing of such an effect would be instantaneous and unpredictable. The 
duration of effects from a spill would depend on the severity of the spill and whether the spill 
occurred inside an isolation/containment area or resulted in releases away from in-water work 
areas (e.g., a hydraulic fluid leak under pressure). The worst-case scenario could entail the failure 
of a large piece of equipment and the release of several gallons of petroleum product near or into 
a waterway. This could result in the death of local aquatic organisms such as fish, waterfowl, 
macroinvertebrates, and vegetation. There were no documented accidental spills of hazardous 
materials under HIP I and II; thus, we anticipate a very low likelihood of spills under HIP III. 
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Emergency spill control materials will be provided on-site at all times and ready for immediate 
deployment in the event of an accident.  Development of pollution control plans that include 
preventive and containment measures for construction-related chemical hazards will significantly 
reduce the likelihood for chemical releases in the project area, as well as the severity and spatial 
extent of contamination, should they occur.  

Effects on Habitat Function 
Changes in flows, temperature, and habitat connectivity 
In-water restoration activities under the categories of 1) Fish Passage Restoration, and 2) River, 
Stream, Floodplain, and Wetland Restoration may alter the physical features that make 
downstream habitat suitable for Oregon chub, including flow rates, connectivity, and 
temperatures.  Although restoration activities under this category are intended to restore natural 
floodplain functions, they may also have the unintended consequence of affecting Oregon chub 
downstream.  Construction projects may also cause long-term changes in sediment deposition 
patterns downstream.  Sedimentation could affect Oregon chub habitat downstream of restoration 
projects by blocking the entrance to off-channel habitat and causing site isolation from the main 
channel. This isolation would eliminate the potential for dispersal between habitats and could 
lead to a reduction in genetic diversity in the affected population.  Sedimentation could also 
reduce the area of affected habitat or the amount of emergent vegetation available for spawning. 
This reduction in habitat could cause a decline in survival, growth, or reproductive success in an 
affected population.  For instance, removal of dikes could alter flow patterns downstream (e.g. 
shifting flows to secondary channels) and result in reductions in the volume of water reaching 
downstream off-channel habitat occupied by Oregon chub. Decreased water volumes and the 
resulting increased water temperatures could result in physiological stress and injury or death of 
individual chub due to decreased dissolved oxygen.  Additionally, reproductive losses may occur 
as vegetated areas where spawning occurs are desiccated. Reduced flows could also reduce 
habitat connectivity that allows for chub dispersal and reduce genetic diversity due to isolation.   

Projects could also result in increased flows into Oregon chub habitat reducing the habitat 
suitability for Oregon chub. For instance, flows may be redirected as a result of restoration 
projects into historic secondary channels that are now off-channel habitat with no or low 
velocity. Increased flows could significantly change the habitat conditions, including 
temperature, vegetation, and substrate deposition which are key elements in Oregon chub habitat.   

Effects on Riparian Vegetation 
Riparian reserves directly influence Oregon chub habitat structure and function, as well as 
indirectly affect a multitude of hydrologic and biochemical processes. Intact riparian areas are 
responsible for water quality treatment, stormwater infiltration, groundwater storage, and other 
biochemical and hydrologic processes vital to properly functioning habitat. Riparian vegetation 
influences shading, organic inputs, stream bank stabilization, channel complexity, and soil 
properties. Removal of riparian vegetation and trees may result in a reduction of these benefits to 
Oregon chub. Reduced shade over streams and off-channel habitats due to construction activities 
or after weeds are removed and before native vegetation becomes established could slightly 
increase water temperatures over the short-term. Consequently, it is possible that the optimal 
temperature range for Oregon chub could be exceeded or result in reduced oxygen levels that 
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could cause stress to Oregon chub or their prey in the short-term. However, shade loss that 
significantly affects water temperature is likely to be rare, occurring primarily from treating 
large-scale streamside monocultures (e.g., knotweed and blackberry), and possibly from cutting 
streamside woody species (e.g., tree of heaven, scotch broom, etc.). 

Effects from Work-Site Isolation 
Fish removed from the isolated work area may be caught in nets, electrofished, and handled, 
resulting in an elevated risk of harm and harassment, and possible mortality. Oregon chub may 
also be injured or killed during containment system construction. However, work area isolation 
and fish salvage will be conducted by experienced biologists using methods approved by the 
ODFW and NMFS to minimize the potential for these effects.  

Containment measures will minimize the potential for direct harm to fish from project 
construction activities. Work area isolation at each location will result in a minor localized 
habitat modification in the short term (until containment/isolation measures are removed) that 
could impair or disrupt behavioral patterns of fish, including feeding and sheltering. However, 
accomplishing the proposed work within the isolation/containment areas will reduce potential 
adverse effects to downstream habitat and reduce the probability of direct adverse effects to fish 
in the project area. 

Fish Screens 
Fish screens must be used on pump intakes to avoid juvenile fish entrainment; screens must meet 
NOAA Fisheries’ fish screen criteria, be self-cleaning or regularly maintained (by removing 
debris buildup), and a responsible party must be designated to ensure proper operation (i.e., 
regular inspection and as-needed maintenance to ensure pumps and screens are properly 
functioning).  

The larvae of the Oregon chub are assumed to be more susceptible to entrainment due to their 
small size and differences in swimming performance compared to salmonids.  While some 
entrainment or impingement of Oregon chub is possible, the screens will greatly reduce the risk 
of potential losses. Adults will be large enough to be kept out by the screens. The larval stage is 
the primary stage that will be vulnerable because larvae are small enough that they could 
potentially move through the screens. However, conservation measures that were designed to 
avoid work in areas occupied by Oregon chub will minimize the potential for these effects to 
occur. 

Effects from Irrigation Improvements 
Irrigation improvements will reduce the number of diversions on streams, conserve water, and 
improve habitat for fish.  Projects with a medium to high risk (i.e. the removal of irrigation 
diversion structures greater than 3 feet in height) will be reviewed by the RRT prior to approval 
and will be designed to minimize or avoid any downstream effects to Oregon chub.  Adverse 
effects of both low and medium to high risk activities in this category may include turbidity and 
reduced flows to existing Oregon chub habitats. See the above discussion for effects on Oregon 
chub from turbidity.  Decreased water volumes and increased water temperatures could result in 
physiological stress and injury or death of individual chub due to decreased dissolved oxygen.  
Additionally, reproductive losses may occur as vegetated areas where spawning occurs are 
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desiccated. Reduced flows could also reduce habitat connectivity that allows for chub dispersal 
and reduce genetic diversity due to isolation. However, given that only 9 projects in this category 
were funded under HIP II, we anticipate few of these projects are likely to occur within the range 
of Oregon chub.   

Effects from Invasive and Nonnative Plant Control 
Manual and Mechanical Control 
Manual and mechanical control of invasive and nonnative plant control activities will follow 
conservation measures designed to prevent erosion of sediments into aquatic habitats. However, 
these activities may still result in small amounts of sediment entering the water.  Any effects to 
Oregon chub from the resulting turbidity are likely to be short-term as sediment is expected to 
settle into the substrate or quickly diffuse in areas with higher flows.  

Herbicide Applications 
Herbicide delivery to surface water can result in mortality to fish during incubation, or lead to 
altered development of embryos. Mortality or sub-lethal effects such as reduced growth and 
development, decreased predator avoidance, or modified behavior could occur. Herbicides can 
also impact the food base for Oregon chub and other fish, which includes aquatic 
macroinvertebrates.  Data are not available on the direct or indirect effects of herbicides to 
Oregon chub. However, in general, effects of chemical applications can be considered 
detrimental to aquatic ecosystems if the physical, chemical, or biological processes that support 
those ecosystems are adversely impacted (Preston 2002).  

The risk of herbicides directly entering the water would be relatively low, as herbicides will be 
applied according to the guidelines in the BA. These guidelines include buffers, weather 
restrictions, application techniques, and quantity. The risks of Oregon chub being directly 
exposed to herbicides, and the risks of significant loss of submergent and emergent aquatic 
vegetation, are therefore minimized.  

Herbicide use is limited to chemicals and measures that are expected to result in exposures that 
are below threshold risk levels (HQ values less than 1 or NOAC levels) for fish as well as 
aquatic invertebrates, algae and aquatic macrophytes. The conservation measures as proposed in 
the BA limit the specific herbicides, application rates, and distances from aquatic resources to 
only those that were found in the analyses to be below the threshold risk levels for all evaluated 
species groups. Therefore, as proposed with the conservation measures for herbicide use, the risk 
of adverse effects from herbicide use on BPA HIP projects has been greatly reduced and 
potentially avoided for Oregon chub. 

Effects from Fisheries, Hydrologic, and Geomorphologic Surveys 
Survey activities could result in accidental injury or mortality to a small percentage of Oregon 
chub as a result of capture stress or handling during trapping and species verification. Chub 
captured during surveys will be identified as quickly as possible and returned to the water 
immediately. Traps will be set for short duration (1 to 8 hours) to minimize impacts. The timing 
of surveys will occur outside the spawning window in order to avoid adverse impacts to chub 
reproduction. Oregon chub may spawn from April to August, with the bulk of spawning activity 
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occurring May-late July. Surveys will be conducted outside this time frame. Additionally, BPA 
or their project proponent will consult the most recent location data available for Oregon chub 
and will avoid surveys in those habitats.  This data is currently available from ODFW’s Corvallis 
Research Lab, (541)757-4263 ext. 224. 

Effects from Irrigation and Water Delivery/Management Actions 
Restoration projects under this category are unlikely to occur in areas where Oregon chub are 
known to occur; therefore, we anticipate no effects to Oregon chub from irrigation and water 
delivery/management actions. 

Benefits of Proposed Action 
BPA HIP projects will benefit Oregon chub over the long-term.  It is anticipated that floodplains 
will become more complex and natural function will be restored. If projects affect stream 
hydrographs, they are likely to more closely resemble natural conditions due to improved 
wetland, riparian and floodplain functions. Wetland restoration such as breaking tile drainage 
lines and restoring native plant communities increases water storage in wetlands and floodplains, 
creating additional fish habitat and enhancing subsurface flow into streams during the summer.  

Establishment of native trees, shrubs, grasses and forbs along streams will increase shade, 
increase dissolved oxygen levels, and promote instream habitat complexity. Increased riparian 
vegetation and instream cover should increase aquatic insect populations, enhancing food 
availability for fish. 

Summary of Effects to Oregon Chub 
In summary, adverse effects may result from increases in turbidity and fine-sediment deposition; 
disturbance of individuals during instream work; changes in flows, temperature, and habitat 
connectivity; exposure to herbicides; and adverse effects to algae, aquatic macrophytes and 
aquatic macroinvertebrates from herbicides and sedimentation. Most of these adverse impacts 
will be of short duration, and over the long term we expect habitat conditions and status of 
Oregon chub populations to improve. 

6.3.1 Effects to Oregon Chub Critical Habitat 
 

Although projects will not occur in habitats that have been designated as critical habitat for 
Oregon chub, effects to critical habitat located downstream of restoration projects may occur.  A 
variety of restoration activities are included in the proposed action. Only those activities likely to 
have adverse effects on Oregon chub critical habitat are analyzed below; the remaining activities 
are not likely to have adverse effects.   

The primary constituent elements (PCEs) for Oregon chub critical habitat are: 

1.  Off-channel water bodies such as beaver ponds, oxbows, side-channels, stable backwater 
sloughs, low-gradient tributaries, and flooded marshes, including at least 500 continuous 
square meters (0.12 ac) of aquatic surface area at depths between approximately 0.5 and 
2.0 m (1.6 and 6.6 ft).  
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2.  Aquatic vegetation covering a minimum of 250 square meters (0.06 ac) (or between 
approximately 25 and 100 percent) of the total surface area of the habitat. This vegetation 
is primarily submergent for purposes of spawning, but also includes emergent and 
floating vegetation and algae, which are important for cover throughout the year. Areas 
with sufficient vegetation are likely to also have the following characteristics:  

• Gradient less than 2.5 percent; 
• No or very low water velocity in late spring and summer; 
• Silty, organic substrate; and  
• Abundant minute organisms such as rotifers, copepods, cladocerans, and chironomid 
larvae. 

 
3.  Late spring and summer subsurface water temperatures between 15 and 25 °C (59 and 

78 °F), with natural diurnal and seasonal variation. 

4.  No or negligible levels of nonnative aquatic predatory or competitive species. Negligible 
is defined for the purpose of this rule as a minimal level of nonnative species that will 
still allow the Oregon chub to continue to survive and recover.  

Effects from Construction-Related Activities 
The following effects to Oregon chub critical habitat may occur as a result of construction-
related activities proposed in the action, which include: 

1. Fish Passage Restoration 
2. River, Stream, Floodplain, and Wetland Restoration 
3. Piling Removal 

 
Effects on Water Quality 
 
Chemical Contamination 
Accidental spills of construction materials or petroleum products could result in adverse effects 
to water quality. The worst-case scenario could entail the failure of a large piece of equipment 
and the release of several gallons of petroleum product near or into a waterway. This could result 
in the death of local aquatic organisms such as macroinvertebrates and vegetation, both 
components of PCE 2. However, there were no documented accidental spills of hazardous 
materials under HIP I and II; thus, we anticipate a very low likelihood of spills under HIP III. 

 

Effects on Critical Habitat Function 
Changes in flows, temperature, habitat area, and vegetation 
In-water restoration activities under the categories of 1) Fish Passage Restoration, and 2) River, 
Stream, Floodplain, and Wetland Restoration may alter the physical features of Oregon chub 
critical habitat, including flow rates (PCE 2) and temperatures (PCE 3).  Construction projects 
may also cause long-term changes in sediment deposition patterns downstream.  Sedimentation 
could reduce the area of affected habitat (PCE1) or the amount of emergent vegetation (PCE2) 
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available for spawning. Projects could also result in increased flows into Oregon chub critical 
habitat. For instance, flows may be redirected as a result of restoration projects into historic 
secondary channels that are now off-channel habitat with no or low velocity (PCE 3). Increased 
flows could significantly change the habitat conditions, including temperature, vegetation, and 
substrate deposition (PCE 2) which are key elements in Oregon chub critical habitat.   

Effects from Irrigation Improvements 
Irrigation improvements will reduce the number of diversions on streams, conserve water, and 
improve habitat for fish.  Projects with a medium to high risk (i.e. the removal of irrigation 
diversion structures greater than 3 feet in height) will be reviewed by the RRT prior to approval 
and will be designed to minimize or avoid any downstream effects to Oregon chub.  An adverse 
effect of both low and medium to high risk activities in this category may include reduced flows 
to existing Oregon chub habitats. Decreased water volumes would affect the area of critical 
habitat (PCE 1) and may result in increased water temperatures (PCE 3) and decreased dissolved 
oxygen.  Additionally, reproductive losses may occur as vegetated areas where spawning occurs 
are desiccated. Reduced flows could also reduce habitat connectivity that allows for chub 
dispersal and reduce genetic diversity due to isolation. However, given that only 9 projects in 
this category were funded under HIP II, we anticipate few of these projects are likely to occur 
within the range of Oregon chub.   

Effects from Invasive and NonNative Plant Constrol 
Herbicide Applications 
Herbicides can impact the food base for Oregon chub, which includes aquatic macroinvertebrates 
(PCE 2). However, herbicide use is limited to chemicals and measures that are expected to result 
in exposures that are below threshold risk levels (HQ values less than 1 or NOAC levels) for fish 
as well as aquatic invertebrates, algae and aquatic macrophytes. The conservation measures as 
proposed in the BA limit the specific herbicides, application rates, and distances from aquatic 
resources to only those that were found in the analyses to be below the threshold risk levels for 
all evaluated species groups. Therefore, as proposed with the conservation measures for 
herbicide use, the risk of adverse effects from herbicide use on BPA HIP projects has been 
greatly reduced and potentially avoided for Oregon chub critical habitat. 

Summary of Effects to Oregon Chub Critical Habitat 
In summary, adverse effects to Oregon chub critical habitat include sediment deposition; changes 
in flows, temperature, and habitat area; reduced water quality due to chemical contamination and 
herbicides; and adverse effects to aquatic macroinvertebrates from herbicides and sedimentation. 
However, most of these adverse impacts will be of short duration and over the long term we 
expect habitat conditions for Oregon chub to improve under the HIP III Program. 

 

6.4 Effects to Marbled Murrelet 
The USFWS analyzed whether effects related to habitat changes (i.e., habitat effects) and effects 
related to increased noise (i.e., disturbance/disruption effects) are likely to cause murrelet injury 
or mortality.  The primary focus is disturbance effects, since this consultation does not cover 
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projects that may adversely affect murrelets via habitat changes, or that adversely affect their 
critical habitat.   
 

a. Habitat Effects 
 

We describe below how habitat modifications may negatively impact murrelets and why 
actions covered under this consultation are not likely to adversely affect murrelets through 
habitat changes.  Considerable evidence links the declining numbers of murrelets to the 
removal and degradation of available suitable nesting habitat (Ralph et al. 1995).  The 
removal of habitat can potentially adversely affect the murrelet population in several ways 
including the following: 1)  immediate displacement of birds from traditional nesting areas; 
2) concentration of displaced birds into smaller, fragmented areas of suitable nesting habitat 
that may already be occupied; 3) increased competition for suitable nest sites; 4) decreased 
potential for survival of remaining murrelets and offspring due to increased predation; 5) 
diminished reproductive success for nesting pairs; 6) diminished population due to declines 
in productivity and recruitment; and 7) reduction of future nesting opportunities. 

 
For the purposes of this programmatic consultation, we assume suitable habitat is likely to 
be occupied by murrelets. As part of the proposed action, activities that remove or reduce 
the capability of suitable, potential, or critical murrelet habitat will not be covered under this 
consultation.  This includes suitable habitat and potential nest structures, which are defined 
in Appendix D of this document.  Also, for actions to avoid adverse effects to murrelet 
critical habitat, BPA must ensure that site-specific actions would not remove or eliminate 
the availability of primary constituent elements.  In other words, adverse effects to primary 
constituent elements [i.e., “individual trees with potential nesting platforms and forested 
areas within 0.8 km (0.5 miles) of individual trees with nesting platforms, and with a canopy 
height of at least one-half the site-potential tree height (USFWS 1996).”] will not be covered 
by this programmatic BO.   

 
Therefore activities will not harm (i.e., significantly change habitat such that it results in 
death or injury) murrelets by habitat loss. 

 
b. Disturbance/Disruption Effects 

 
There is an increased likelihood of injury to murrelet young from disturbance/disruption 
effects related to the proposed action.  This likelihood is created because some projects will 
occur within disruption distances of occupied or suitable-unsurveyed murrelet areas during 
the murrelet breeding season.  BPA has proposed to implement restoration projects within 
disruption distances during their breeding season.  While most projects will avoid disturbing 
murrelets, we assume for the purposes of this effects analysis that some projects will occur 
near nesting murrelets that can only be implemented during the murrelet breeding period. 

 
Likelihood of injury is greatly reduced because only a limited number of actions will 
adversely affect murrelets via disturbance/disruption effects.  Restoration projects may 
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disturb or disrupt murrelets only after the following steps have been taken to attempt to fully 
avoid or minimize adverse effects to murrelets: 1) a wildlife biologist has determined 
murrelets may occur in the project area; 2) a site survey by wildlife biologist indicates an 
active nest is within the species-specific disturbance distance of the project (or if protocol 
survey (Evans et al. 2003) is not completed then BPA will assume suitable habitat is 
occupied); and 3) the action cannot be scheduled outside of the murrelet nesting period, or 
moved to a location outside of the murrelet disturbance/disruption distance.   

 
When the potential for injury exists, the USFWS needs to determine if the projects and 
nesting murrelets will occur within proximity (disruption distances) of each other (both 
spatially and temporally), but the actual project locations and nest locations are unknown for 
these proposed actions.  Even when a murrelet survey is completed, the amount of site-
specific adverse effects are not necessarily easier to quantify (i.e., since active nests are 
difficult to locate).  Also, some projects may occur in suitable, unsurveyed murrelet habitat, 
which further complicates quantification of adverse effects.   

 
Since murrelets can be very difficult to locate, we have developed a method to analyze 
expected adverse effects in unsurveyed, suitable habitat.  This requires some site-specific or 
estimated knowledge of the likelihood of encountering a nest (i.e., density or home range 
size) within the project area.  The size and shape of action areas is not specified for all 
actions, and it is possible for some projects to overlap into more than one potential active 
nest location.  Consequently, we quantified the amount of action area (including disturbance 
buffers) where we might reasonably expect to locate one murrelet nest in unsurveyed, 
suitable habitat.   
 
Our methodology is to be used as a guide, to help determine a project size where we 
anticipate finding one nest in continuous suitable murrelet habitat.  This does not replace 
site-specific analysis, but is a tool to determine the probable extent of effects.  A wildlife 
biologist during project design will determine whether there is suitable murrelet habitat or 
potential nest trees within the project area, which is part of the nest analysis required for pre-
project planning (Appendix D – Specific Conservation Measures for Birds).  This type of 
information would be provided by BPA to the Service via a Project Notification/Completion 
form.  The USFWS assumes that project areas containing suitable habitat are likely to have a 
nesting murrelet, until an effects analysis from BPA or their project proponents (based on 
nest analysis and/or protocol survey) determine otherwise.  

 
c. Methodology to predict effects in unsurveyed and occupied, suitable habitat 

 
In cases of uncertainty such as unsurveyed habitat, it is USFWS policy to give the benefit of 
the doubt to the listed species.  On that basis, the USFWS considers occupied and 
unsurveyed stands with murrelet nesting structure to be occupied.  The USFWS determined 
the number of acres of occupied or unsurveyed habitat where we would anticipate finding a 
pair of nesting murrelets.  A nest density study for the Washington and Oregon does not 
exist. Accordingly, we are unable to estimate the actual number of murrelets that would be 
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exposed to noise and visual disturbance during the proposed action.  Instead, our analysis 
uses an estimation of individuals exposed based on acres and stands disturbed as a surrogate 
for the actual number of individual murrelets disturbed. 

 
The latest estimate comparing the murrelet population to the amount of inland suitable 
habitat results in an average of 186 acres of habitat per murrelet (Huff et al. 2006, page 141).  
The sex ratio is believed to be equal for murrelets in all Recovery Zones and juvenile 
murrelets are estimated to be eight percent of the population (McShane et al. 2004, p 3-45).  
Efforts to determine the proportion of adults breeding have resulted in estimates of 31 to 95 
percent, potentially varying based on food availability (McShane et al. 2004, pp. 3-39 and 
40).  Therefore, the assumption that murrelets occur inland at a density of 372 acres (2 x 
186) per pair would be a conservative assessment for the species as this number does not 
factor out the non-breeding murrelets.  It also must be noted that although the USFWS is 
estimating the potential for murrelets, they are not territorial nor are they documented as 
colonial (seeking out nest sites based on the location of others nest site – an attracting 
factor30).  Therefore, the USFWS estimates that one to zero murrelet pair is nesting at each 
site/stand smaller than 372 acres of habitat. 
 
Therefore, one project in up to 372 acres of potential, unsurveyed murrelet habitat is 
expected to impact one young from one murrelet nest.  Because the probability of 
encountering one nest differs between one continuous area of habitat compared to multiple 
fragments of habitat distributed across the landscape (since actual murrelet densities vary 
throughout the landscape), two spatially separated projects in unsurveyed suitable habitat 
(even if their total acreage amounts to 372 acres) is expected to affect two young from two 
separate nests.  Project length impacts the likelihood of encountering multiple nests (i.e., 15 
miles of channel work versus 5 miles of channel and associated riparian to upland area).  
Multiplying number of nests likely to be disturbed by acres of potential habitat where we 
expect to find one nest (i.e., 372), we can expect to find one nest in 0.01-372 acres, two 
nests in 373-744 acres, three in 745-1,116 acres, four in 1,117-1,488 acres, and five in 
1,489-1,860 acres of unsurveyed potential habitat.  Results are displayed in Table 14 below. 

 
To quantify the project length for linear restoration projects in which we would expect to 
encounter a murrelet nest, we considered or assume the following: 1) for simplicity we 
assume a linear project area (e.g., linear stream); 2) the range-wide density estimate of one 

                                                 
30 It is to be noted that Nelson and Wilson (2002, page 107) calculated murrelet nesting densities of 0.1 to 3.0 nests 
per hectare (or 1 nest per 24.21 to 0.83 acres).  Murrelets in the study were nesting in patches of suitable habitat, and 
the density of nests at the stand scale is likely lower (Nelson and Wilson 2002, page 107).  In general nests are 
spaced far apart (Nelson and Wilson 2002, page 107). 
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nest per 372 acres; 3) murrelets occur at range-wide density levels within a project area; 4) 
murrelets are relatively evenly distributed across the range in suitable habitat (since we do 
not have site-specific information and cannot predict distribution at the local-level/within a 
stand); and 5) a project area will generally occur within 300 feet of the stream on either side 
of the bank.  The USFWS also uses the buffer for noise and smoke, 0.25 miles, in our 
estimates since this is the maximum level of potential effect.   

 
Based on these assumptions, a project’s zone of influence (with noise buffers) may extend 
0.25 miles + 300 feet from a stream.  The USFWS multiplies this by two (to account for 
work along both sides of the stream bank), and divide this into 372 acres to obtain project 
length.  This length is the maximum project length, for projects that do not exceed 372 acres, 
where we anticipate disturbance to only one murrelet young.  However, the projected project 
length where we expect to encounter one nest is 0.95 miles in marbled murrelet habitat (i.e., 
for every 0.95 miles of linear project ~ 600 feet wide the USFWS expects to encounter one 
marbled murrelet nest).  Multiplying this by number of nests, we generally anticipate 
projects will encounter one nest within 0.01-0.95 miles, two in 0.96-1.92 miles, three in 
1.93-2.85 miles, four in 2.86-3.81miles, and five in 3.82-4.77 miles of stream within 
suitable, unsurveyed habitat.  Results are displayed in Table 14. 

 
Table 14. Acreage and project length of action areas where activities are likely to encounter 
active marbled murrelet nests in unsurveyed, suitable murrelet habitat. 

Estimated number 
of active murrelet 

nests 

Project Area (acres) Maximum Project Length (in miles) 
 

1 0.01-372 0.01-0.95 
2 373-744 0.96-1.92 
3 745-1,116 1.93-2.85 
4 1,117-1,488 2.86-3.81 
5 1,489-1,860 3.82-4.77 

 
 
Determining the number of likely projects with potential annual disruption impacts to MAMU 
under BPA’s HIP III proposed action is difficult for several reasons: 1) BPA’s previous proposed 
action under HIP II was limited to the Columbia Basin proper, thus only a small portion of the 
total action area occurred within the range of MAMU (Coast range of NW Oregon and SW 
Oregon along the lower Columbia River). As a result, few projects occurred in this portion of the 
action area; and, 2) the expanded HIP III action area now includes, in addition to the Columbia 
Basin, Oregon coastal basins from the Columbia River south to Cape Blanco. This expanded area 
is fully encompassed by three of the six MAMU recovery zones. Because this is a new area for 
BPA’s HIP program, there’s not a baseline established that would help predict the frequency of 
future BPA funded restoration projects in this area.  
 
As discussed in Section 4.3.2 above, there are six MAMU recovery zones in the U.S. These 
recovery zones are the functional equivalent of recovery units as defined by FWS policy 
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(USFWS 1997, p. 115).  BPA’s HIP III action area overlaps with three of the six recovery zones: 
a small portion of Zone 2 in SW Washington; the entire Zone 3 along the Oregon coast; and a 
small portion of Zone 4 along the southern Oregon coast. Given the small amount of overlap 
between the action area and Recovery Zones 2 and 4, we expect no more than 2 BPA funded 
projects under HIP III will occur in each of these zones on an annual basis within disruption 
distances of marbled murrelets during the marble murrelet critical breeding season. Given the 
large area of overlap between the HIP III action area and Zone 3, we anticipate up to 5 projects 
per year may be implemented within disruption distances of marbled murrelets during the marble 
murrelet critical breeding season.  To allow for flexibility in funding levels and variation in high 
priority restoration projects, project impacts will be averaged over a five-year period such that 
Recovery Zones 2 and 4 cannot exceed disruption to 10 nest in each zone, and 25 nest in Zone 3, 
during any five-year period. 
 
Based on our above quantification, we anticipate that in total, BPA could fund and implement 45 
restoration projects within the disruption distances of murrelets during their breeding season 
during any five-year period. This assumes that project size (area and length) in unsurveyed, 
suitable habitat does not exceed values listed in Table 14, or, if they do, that the project 
notification/completion form provided to the Service includes information on the site-specific 
analysis that documents otherwise.  
 
d. Description of anticipated effects 
 
The remainder of our effects analysis relates to disturbance/disruption effects that may occur to 
the murrelets in recovery zones 2, 3 and 4 on an annual basis.   
 
Noise and human intrusion are one of many threats to this species (McShane et al. 2004).  
Effects to murrelets from noise and human intrusion are not well known, but effects (e.g., 
energetic expenditure, stress levels, and susceptibility to predation) have been documented in 
other species (Knight and Gutzwiller 1995).  While studies have not directly linked murrelet nest 
failure, abandonment, or chick mortality to disturbance, they have documented flushes from the 
nest and missed or delayed feedings at the nest (Singer et al. 1995, Hamer and Nelson 1998, 
Golightly et al. 2002).  Murrelet breeding biology may preclude easy detection of sub-lethal 
disturbance effects (i.e., flushes from the nest and missed feedings) at the population level.  
Therefore, potential effects of disturbance on murrelet fitness and reproductive success should 
not be completely discounted (McShane et al. 2004).   
 
Based on available information for the murrelets (Nelson and Hamer 1995, Long and Ralph 
1998, Hamer and Nelson 1998, Nelson and Wilson 2002) and other bird species (Kitaysky et al. 
2001, Delaney et al. 1999a), the USFWS has concluded that significant noise, helicopter rotor 
wash and human presence in the canopy may significantly disrupt murrelet breeding, feeding, or 
sheltering behavior such that it creates the potential of injury to the species (i.e., adverse effects 
in the form of harassment; USFWS 2003e).  Additionally, groups of people are known to attract 
corvids, which temporarily increase the likelihood of young or eggs being preyed on by corvids 
in the action area. 
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An effect to murrelet behavior may occur when activities covered under this BO occur within the 
disturbance/disruption distance of active murrelet nests.  The disturbance and disruption 
distances were developed utilizing the best available scientific information (Table 15 below).  
Loud noises at distances greater than identified in Table 15 are expected to either have no or 
negligible effects on murrelet behavior. In Washington the Service considers the murrelet nesting 
season to span from April 1 – September 23, while in Oregon the Service considers the murrelet 
nesting season to span from April 1 – September 15.  The differences in applied nesting seasons 
are due to internal evaluations of murrelet biology and nesting season data, which are on-going. 
 
Although the USFWS has assumed disruption distances based on interpretation of the best 
available information, distances are likely conservative because they consider the reasonable 
worst-case scenario for murrelets.  While the most severe impacts of noise likely occur within a 
narrower zone, the exact distance where disturbances disrupt murrelets is difficult to predict and 
can be influenced by a multitude of factors.  Site-specific information (e.g., topographic features, 
project length or frequency of disturbance to an area) could influence effects.  Activities that are 
short duration (i.e., 1-3 days) that do not cause physical injury to marbled murrelets, and include 
both daily timing restrictions and garbage pick-up may have limited exposure to nesting 
murrelets to an extent that renders the effects insignificant or discountable.  The potential for 
noise or human intrusion-producing activities to create the likelihood of injury to murrelets also 
depends on background (baseline) environmental levels.  In areas that are continually exposed to 
higher ambient noise or human presence levels (e.g., areas near well- traveled roads, camp 
grounds), murrelets are probably less susceptible to small increases in disturbances because they 
are accustomed to such activities.  Murrelets do occur in areas near human activities and may 
habituate to certain levels of noise.  
 
Human presence (including increase in corvids) or excessive noise levels within close proximity 
to individuals may cause nesting adults to flush and leave their eggs exposed to predation or 
increase the risk of predation to a chick.  These disturbances can also cause delayed feeding 
attempts by adults which may reduce the fitness of the young.  They may also cause premature 
juvenile fledging, potentially reducing their fitness due to having sub-optimal energy reserves 
before leaving the nest.  A murrelet that may be disturbed when it flies into the stands for other 
reasons than nest exchange or feeding young is presumably capable of moving away from 
disturbance without a significant disruption of its own behavior.  As stated in the Status of the 
Species section, murrelets feed at sea and only rely on forest habitat for nesting. 
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Table 15. Disturbance and disruption distance thresholds for marbled murrelet during the 
nesting season (April 1 - Sept 15 for OR; and, April 1 - Sept 23 for WA). Distances are to a 
known occupied murrelet nest tree or suitable nest trees in unsurveyed habitat. 

Action 
Action Not Likely 
Detected Above 
Ambient Levels 

Disturbance 
Distances 

Disruption 
Distances 

Increased Risk of 
Physical Injury 

and/or Mortality 

Light maintenance (e.g., road brushing 
and grading), and heavily-used roads  

> 0.25 mile ≤ 0.25 mile NA1 NA 

Log hauling on heavily-used roads (FS 
maintenance levels 3, 4, 5) >0.25 mile ≤ 0.25 mile NA1 NA 

Chainsaws (includes felling hazard/danger 
trees) >0.25 mile 

111 yards to 
0.25 mile ≤ 110 yards2 

Potential for mortality if 
trees felled contain 

platforms 
Heavy equipment for road construction, 
road repairs, bridge construction, culvert 
replacements, piling removal, etc. 

>0.25 mile 
111 yards to 

0.25 mile ≤ 110 yards2 NA 

Helicopter: Chinook 47d  >0.5 mile 
266 yards to 0.5 

mile ≤ 265 yards5 
100 yards6 

(injury/mortality) 

Helicopter: Boeing Vertol 107, Sikorsky 
S-64 (SkyCrane)  >0.25 mile 

151 yards to 0.25 
mile ≤ 150 yards7 

50 yards6 

(injury/mortality) 
Helicopters: K-MAX, Bell 206 L4, 
Hughes 500 

>0.25 mile 111 yards to 0.25 
mile 

≤ 110 yards8 50 yards6 
(injury/mortality) 

1. NA = not applicable. We anticipate that marbled murrelets that select nest sites in close proximity to heavily used roads are either 
undisturbed by or habituate to the sounds and activities associated with these roads (Hamer and Nelson 1998, p. 21).  

2. Based on recommendations from murrelet researchers that advised buffers of greater than 100 meters to reduce potential noise and 
visual disturbance to murrelets (Hamer and Nelson 1998, p. 13, USFWS 2012c, pp. 6-9). 

3. Based on an estimated 92 dBA sound-contour (approximately 265 yards) for the Chinook 47d (Newman et al. 1984, Table D.1).  
4. Because murrelet chicks are present at the nest until they fledge, they are vulnerable to direct injury or mortality from flying debris 

caused by intense rotor wash directly under a hovering helicopter. Hovering distance is based on a 300-ft radius rotor-wash zone for 
large helicopters hovering at < 500 above ground level (from WCB 2005, p. 2 – logging safety guidelines). We reduced the hovering 
helicopter rotor-wash zone to a 50-yard radius for all other helicopters based on the smaller rotor-span for all other ships.  

5. Based on an estimated 92 dBA sound contour from sound data for the Boeing Vertol 107 the presented in the San Dimas Helicopter 
Logging Noise Report (USFS 2008, chapters 5, 6).  

6. The estimated 92 dBA sound contours for these helicopters is less than 110 yards (e.g., K-MAX (100 feet) (USFS 2008, chapters 5, 
6), and Bell 206 (85-89 dbA at 100 m)(Grubb et al. 2010, p. 1277).  

 
 
Disturbance from proposed actions that are conducted: 1) outside of the breeding period 
(between September 24 and March 31 for WA and between September 16 and March 31 for 
Oregon); 2) greater than 0.25 mile from occupied or unsurveyed suitable habitat during the 
breeding season; or 3) within 0.25 mile of surveyed unoccupied habitat during any time of the 
year, is not expected to affect murrelets because these activities are not likely to result in any 
exposure to nesting murrelets.  Murrelets that are not nesting are expected to be able to move 
away from disturbance with no increased risk of death or injury.  Additionally, in these situations 
corvid attraction will not cause an increased risk of predation because we believe corvid 
predation is only likely to affect murrelet chicks and eggs, not adults. 
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Within the murrelet nesting period in Oregon, the USFWS considers two distinct periods: the 
critical nesting season between April 1 – August 5, and the late nesting season between August 6 
and September 15.  In Washington, the USFWS does not incorporate a late nesting period into 
its management evaluations.  During the late nesting season in Oregon, activities other than 
helicopters are not likely to adversely affect murrelets provided that they don’t begin until two 
hours after sunrise and cease prior to two hours before sunset. 
 
In the late breeding period, we believe the likelihood that disturbance will cause injury declines 
because most murrelets are finished incubating and either have completed nesting (about half of 
the chicks have fledged) (Hamer et al. 2003) or adult murrelets are still tending the nest.  Adults 
still tending their young in the late breeding period are heavily invested in chick-rearing making 
it unlikely adults will abandon their young due to noise from the proposed activities. In addition, 
the proposed action limits disturbance activities for the two hours after sunrise and two hours 
before sunset (between Aug 6-Sept 15) when most food deliveries to young are made.  This 
restriction thus reduces the likelihood of nest abandonment or significant alteration of breeding 
success, therefore the likelihood of injury by annoying it to such an extent as to significantly 
disrupt normal behavior patterns, which includes but are not limited to, breeding feeding or 
sheltering  has been minimized.  However, some data indicate that murrelets are making more 
food deliveries during the day than previously assumed and that predation pressures on eggs and 
chicks is throughout the entire breeding period.  Two-hour daily timing restrictions are still 
recommended minimization measures.   
 
Due to disturbance, the proposed action could cause a chick to fall off a nest branch, prematurely 
fledge, or have an injury due to excessive noise.  These activities may potentially cause the 
likelihood of injury to fledglings throughout the entire breeding period (April 1 – September 15 
for Oregon and April 1-September 23 for Washington).   
 
As the breeding season progresses there are fewer nesting murrelets as nests either fledge or fail.  
Therefore, projects that start during the end of the nesting season reach a point where the 
likelihood of a nearby nest site still being active is discountable.  For Washington, after 
September 4th 97.72 percent of all nests are estimated to have fledged (B. Tuerler, in litt.).  
Therefore, in Washington, projects conducted September 5 – September 23 are not likely to 
adversely affect murrelets, as the likelihood of exposure to a nest site that is still active is 
considered discountable. 
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Table 16. Summary of disturbance effects from the proposed action when active marbled 
murrelet nests are within the disruption distances of actions within Washington State. 

Disturbance 
Type 

Time 
Period1 

Effects Rationale for Effect Determination 

Noise other 
than 
helicopters  

(i.e., all 
actions except 
surveys) 

Apr 1 -   
Sept 4 
 

LAA Effects vary and may cause from little to significant disruption 
depending on site- and activity-specific factors and the 
individual murrelet’s noise tolerance.  Worst-case scenario, 
adults move from noise, causing increased predation to young, 
missed feedings, or premature fledging.  Based on anecdotal 
observations and limited studies, murrelets appear generally 
undisturbed by sharp or prolonged loud noise, and nesting 
attempts are not easily disrupted by human disturbance except 
when confronted very near the nest itself (Long and Ralph 1998, 
USFWS 2003).  Most actions will not occur within 100 yards of 
active nests or likely occupied, unsurveyed habitat from Apr 1-
Aug 5.  For those that do, likelihood of injury to young will 
mostly occur through the potential increase of predation of 
abandoned young.  However, predation likelihood is reduced by 
PDCs that are part of the proposed action (e.g., removal of 
project generated garbage to prevent attraction of corvids). Since 
this likelihood cannot be eliminated this type of disturbance is 
considered likely to adversely affect murrelets. Actions will 
seldom occur during crepuscular time periods, thereby 
significantly reducing the probability of missed feeding attempts.   

September 
5 – Sept 
23  

NLAA This is the tail end of the nesting season when approximately 98 
percent of all nests are estimated to have fledged.  Therefore in 
WA, projects conducted September 5 – September 23 are not 
likely to adversely affect murrelets as the likelihood of exposure 
to a nest site that is still active is considered discountable. 

Sept 24-
March 31 

NE This time period is outside of the murrelet breeding season. 
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Disturbance 
Type 

Time 
Period1 

Effects Rationale for Effect Determination 

Noise and 
rotor wash 
associated 
with 
helicopters 

(i.e., some 
culvert/bridge, 
nutrient 
enhancement, 
LW placement 
actions). 

Apr 1 -   
Sept 4 
 

LAA Noise effects vary and may cause little to significant disruption 
depending on site- and activity-specific factors and an 
individual’s noise tolerance.  Worst-case scenario, adults move 
from noise, causing increased predation to young, missed 
feedings, or premature fledging.  Young, which are not capable 
of moving away from noise, may have injury form excessive 
noise levels.   
 
Most activities do not use helicopters, and most helicopter use 
will not occur within 0.25 miles of active nests or likely 
occupied, unsurveyed habitat from Apr 1-Sept 15.  Helicopters 
will generally hover no closer than 300 feet from the ground and 
ferry logs at 500 feet altitude for safety purposes.  Activities will 
seldom occur during crepuscular time periods, thereby 
significantly reducing the probability of delayed feeding 
attempts.  Helicopter passes over nests are less likely to cause 
injury than hovering in close proximity to nests.  There is some 
indication that murrelets do not respond to airplanes and 
helicopters flying overhead unless they pass over at low altitude 
(Long and Ralph 1998).  Prior murrelet studies involved 
circling/hovering over 125 nests for 3-min intervals within 100-
300 m (328-984 feet), which did not flush any of the incubating 
adults (USFWS 2003). 

September 
5 – Sept 
23  

NLAA This is the tail end of the nesting season when approximately 98 
percent of all nests are estimated to have fledged.  Therefore in 
WA, projects conducted September 5 – September 23 are not 
likely to adversely affect murrelets as the likelihood of exposure 
to a nest site that is still active is considered discountable. 

Sept 24-
March 31 

NE This time period is outside of the murrelet breeding season. 

September 
5 – Sept 
23  

NLAA This is the tail end of the nesting season when approximately 98 
percent of all nests are estimated to have fledged.  Therefore in 
WA, projects conducted September 5 – September 23 are not 
likely to adversely affect murrelets as the likelihood of exposure 
to a nest site that is still active is considered discountable. 

Sept 24-
March 31 

NE This time period is outside of the murrelets breeding season. 

On-the-
ground 
human 

Apr 1 -   
Sept 4 
 

LAA Murrelets are susceptible to an increase in predation levels 
within an action area when groups of humans attract corvids. 
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Disturbance 
Type 

Time 
Period1 

Effects Rationale for Effect Determination 

presence 
(i.e., all 
actions) 

September 
5 – Sept 
23  

NLAA This is the tail end of the nesting season when approximately 98 
percent of all nests are estimated to have fledged.  Therefore in 
WA, projects conducted September 5 – September 23 are not 
likely to adversely affect murrelets as the likelihood of exposure 
to a nest site that is still active is considered discountable. 

Sept 24-
March 31 

NLAA This time period is outside of the murrelet breeding season. 

In canopy 
human 
presence  
(i.e., if needed 
to monitor 
adverse effects 
surveys) 

Apr 1 -   
Sept 4 
 

LAA Murrelets have been known to flush from a nest due to human 
presence in the tree canopy. 

September 
5 – Sept 
23  

NLAA This is the tail end of the nesting season when approximately 98 
percent of all nests are estimated to have fledged.  Therefore in 
WA, projects conducted September 5 – September 23 are not 
likely to adversely affect murrelets as the likelihood of exposure 
to a nest site that is still active is considered discountable. 

Sept 24-
March 31 

 NE This time period is outside of the murrelet breeding season. 

1 - All activities in the breeding season affecting murrelet habitat will have 2-hour timing restrictions applied. 
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Table 17. Summary of disturbance effects from the proposed action when active marbled 
murrelet nests are within the disruption distances of actions with the state of Oregon. 

Disturbance 
Type 

Time 
Period 

Effects Rationale for Effect Determination 

Noise other 
than 
helicopters 

(i.e., all 
actions except 
surveys) 

Apr 1 -   
Aug 5 
 

LAA Effects vary and may cause little to significant disruption 
depending on site- and activity-specific factors and the 
individual’s noise tolerance.  Worst-case scenario, adults move 
from noise, causing increased predation to young, missed 
feedings, or premature fledging.  Most actions will not occur 
within 100 yards of active nests or likely occupied, unsurveyed 
habitat from Apr 1-Aug 5.  For those that do, likelihood of injury 
to young will mostly occur through the potential increase of 
predation of abandoned young.  However, predation likelihood is 
reduced by PDCs that are part of the proposed action (e.g., 
removal of project generated garbage to prevent attraction of 
corvids).  Actions will seldom occur during crepuscular time 
periods, thereby significantly reducing the probability of missed 
feeding attempts.  Based on anecdotal observations and limited 
studies, murrelets appear generally undisturbed by sharp or 
prolonged loud noise, and nesting attempts are not easily disrupted 
by human disturbance except when confronted very near the nest 
itself (Long and Ralph 1998, USFWS 2003e).   

Aug 6 – 
Sept 15  

NLAA1 In this period nests have been established, most of incubation is 
complete and many young have fledged.  Project design criteria in 
the proposed action require 2-hour timing restrictions, which will 
allow feedings of murrelet young to occur during crepuscular 
periods. 

Sept 16-
March 
31 

NE Based on nest fledging data this time period is past when most 
murrelets fledge. 
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Disturbance 
Type 

Time 
Period 

Effects Rationale for Effect Determination 

Noise and 
rotor wash 
associated 
with 
helicopters 

(i.e., some 
culvert/bridge, 
nutrient 
enhancement, 
LW placement 
actions). 

Apr 1 –  
Aug 5 

LAA Noise effects vary and may cause little to significant disruption 
depending on site- and activity-specific factors and an individual’s 
noise tolerance.  Worst-case scenario, adults move from noise, 
causing increased predation to young, missed feedings, or 
premature fledging.  Young, which are not capable of moving 
away from noise, may have injury form excessive noise levels.   
 
Most activities do not use helicopters, and most helicopter use will 
not occur within 0.25 miles of active nests or likely occupied, 
unsurveyed habitat from Apr 1-Sept 15.  Helicopters will 
generally hover no closer than 300 feet from the ground and 
ferries logs at 500 feet for safety purposes.  Also, helicopters will 
not hover within 500 feet of active nests.  Activities will seldom 
occur during crepuscular time periods, thereby significantly 
reducing the probability of delayed feeding attempts.  Helicopters 
passes over nests are less likely to cause injury than hovering in 
close proximity to nests.  There is some indication that murrelets 
do not respond to airplanes and helicopters flying overhead unless 
they pass over at low altitude (Long and Ralph 1998).  Prior 
murrelet studies involved circling/hovering over 125 nests for 3-
min intervals within 100-300 m (328-984 feet), which did not 
flush any of the incubating adults (USFWS 2003e). 

Aug 6 – 
Sept 15 

LAA For young that have not fledged, the action could cause a chick to 
fall off a nest branch, prematurely fledge or may cause the 
chick injury form excessive noise levels or from being hit by 
flying debris.   

Sept 
16-
March 
31 

NE Based on nest fledging data this time period is past when most 
murrelets fledge. 

Aug 6 – 
Sept 15 

NLAA1 In this period nests have been established, most incubation is 
complete and many young have fledged.  Project design criteria in 
the proposed action require 2-hour timing restrictions, which will 
allow feedings of murrelet young to occur during crepuscular 
periods. 

Sept 16-
March 
31 

NE Based on nest fledging data this time period is past when most 
murrelets fledge. 

On-ground 
human 

Apr 1–
Aug5 

LAA Murrelets are susceptible to an increase in predation levels within 
an action area when groups of humans attract corvids. 
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Disturbance 
Type 

Time 
Period 

Effects Rationale for Effect Determination 

presence 
(i.e., all 
actions) 

Aug 6-  
Sept 15 

NLAA1 In this period nests have been established, most incubation is 
complete and many young have fledged.  Project design criteria in 
the proposed action require 2-hour timing restrictions, which will 
allow feedings of murrelet young to occur during crepuscular 
periods. 

Sept 16-
30 

NLAA Based on two hour daily timing restrictions, and that more 
marbled murrelets have finished nesting and have fledged as the 
season goes on, the risk of corvid predation is decreasing in this 
time period. 

In canopy 
human 
presence  
(i.e., if needed 
to monitor 
adverse effects 
surveys) 

Apr 1-
Aug 5 

LAA Murrelets have been known to flush from a nest due to human 
presence in the tree canopy. 

Aug 6 – 
Sept 15 

NLAA1 In this period nests have been established, most of incubation is 
completed and many young have fledged.  Project design criteria 
in the proposed action require 2-hour timing restrictions, which 
will allow feedings of murrelet young to occur during crepuscular 
periods. 

Sept 16-
March 
31 

 NE Based on nest fledging data this time period is past when most 
murrelets fledge. 

NLAA1  - The activity is NLAA because 2-hour timing restrictions will be applied. 
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The potential for large-scale disturbance is greatly reduced by the species specific 
conservation measures associated with the proposed action and as outlined in Appendix D of 
this document.  The BPA and their project proponents will use disturbance and disruption 
guidelines listed in Tables 16 and 17 to determine whether projects are likely to adversely 
affect murrelets.  Many activities will result in NE determinations for disturbance since 
agencies will implement most actions outside of nesting period windows and/or outside of 
disturbance distances from murrelet nests and unsurveyed suitable habitat.  Additional 
activities will result in NLAA determinations for disturbance since BPA and their project 
proponents will implement some actions in the late nesting period with daily timing 
restrictions and outside of the disruption distance from murrelet nests and unsurveyed 
suitable habitat. The conservation measures for marbled murrelets proposed by BPA will 
ensure that most projects will not rise to the level of an LAA determination. 

 
d. Effects at the Conservation Zone and Range-wide 

 
It is likely that some nesting murrelets exposed to these disturbances will still nest 
successfully.  We anticipate marbled murrelet nesting habitat in the action area will be 
subjected to noise and visual disturbance during implementation of the proposed action, and 
that all murrelets associated with occupied or unsurveyed nesting habitat would have a 
significant behavioral response to noise and visual disturbance that results in an increased 
likelihood of injury.  Potential murrelet responses to disturbance include delay in or 
avoidance of nest establishment, flushing from a nest or branch within nesting habitat, 
aborted or delayed feeding of juveniles, or increased vigilance/alert behaviors at nest sites 
with implications for reduced individual fitness and reduced nesting success.  These 
behavioral disruptions create a likelihood of injury by increasing the risk of predation, 
reduced fitness of nestlings as a result of missed feedings, and/or increased energetic costs to 
adults that must make additional foraging trips. We do not expect that noise and visual 
disturbance will result in actual nest failure, but acknowledge that disturbance creates a 
likelihood of injury that can indirectly result in nest failure due to predation or reduced 
fitness of some individuals.  The proposed action incorporates a daily operating restriction 
that will avoid project activities during the murrelet’s daily peak activity periods during 
dawn and dusk hours.  This daily restriction reduces but does not eliminate the potential for 
adverse disturbance effects or disrupted feeding attempts during mid-day hours. 

 
We anticipate marbled murrelet nesting habitat in the action area (recovery zones 2, 3 and 4) 
will be subjected to the mechanical disruption from rotor wash (excessive wind) during 
implementation of the proposed action, and that all murrelets associated with occupied or 
unsurveyed nesting habitat subjected to rotor wash would have a significant behavioral 
response to these disturbances that results in an increased likelihood of injury. Potential 
murrelet responses to this disturbance includes being blown or shaken from the nest, which 
would result in death, or being injured from debris (i.e., a branch) being blown onto the 
chick at nest sites with implications for reduced individual fitness and reduced nesting 
success.  Rotor wash has a small footprint and tree canopy cover may reduce actual impacts 
at a nest site.  These behavioral disruptions create a likelihood of injury by increasing the 
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risk of reduced fitness of nestlings as a result of physical injury from flying debris or being 
blown from the nest. We do expect that rotor wash disturbance will result in a likelihood of 
injury that can result in a reduced fitness of individuals.   

 
The anticipated disruption of normal nesting behaviors will result in an increased likelihood 
of injury to murrelets nesting within those affected acres but is not reasonably certain to 
result in direct nest failures.  The anticipated increased likelihood of injury is not anticipated 
to appreciably reduce murrelet numbers or reproduction at the scale of the action area or any 
larger scale because 1) most nests exposed to disturbance are not expected to fail given the 
variability of responses to noise, rotor wash and visual disturbance; and 2) no direct 
mortality of adult murrelets is anticipated, so there would be no reduction in the current 
population of breeding adults. Therefore, the Service believes the proposed project will not 
result in jeopardy for the marbled murrelet at the Conservation Zone or Range Wide scales. 
 

6.4.1 Effects to Marbled Murrelet Critical Habitat 
 
As the proposed projects are not likely to adversely affect marbled murrelet habitat or their 
critical habitat, the proposed projects will not affect the marbled murrelet critical habitat at the 
NWFP, Conservation Zones or range-wide scales.  
 

7.0 Cumulative Effects 
Cumulative effects include the effects of future State, tribal, local, or private actions on listed 
species or critical habitat that are reasonably certain to occur in the action area considered in this 
BO. Future Federal actions that are unrelated to the proposed action are not considered in this 
section because they require separate consultation pursuant to section 7 of the ESA. 
 
The contribution of non-Federal activities to the current condition of ESA-listed species and 
designated critical habitats within BPA’s HIP III action area was described in the Status of the 
Species and sections, above. Among those activities were agriculture, forest management, 
mining, road construction, urbanization, water development, and river restoration. Those actions 
were driven by a combination of economic conditions that characterized traditional natural 
resource-based industries, general resource demands associated with settlement of local and 
regional population centers, and the efforts of social groups dedicated to the river restoration and 
use of natural amenities, such as cultural inspiration and recreational experiences.  
 
Resource-based industries caused many long-lasting environmental changes that harmed ESA-
listed species and their critical habitats, such as state-wide loss or degradation of stream channel 
morphology, spawning substrates, instream roughness and cover, estuarine rearing habitats, 
wetlands, riparian areas, water quality (e.g., temperature, sediment, dissolved oxygen, 
contaminants), fish passage, and habitat refugia. Those changes reduced the ability of 
populations of ESA-listed species to sustain themselves in the natural environment by altering or 
interfering with their behavior in ways that reduce their survival throughout their life cycle. The 
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environmental changes also reduced the quality and function of critical habitat PCEs. Without 
those features, species cannot successfully produce offspring. As noted above, however, the 
declining level of resource-based industrial activity and rapidly rising industry standards for 
resource protection are likely to reduce the intensity and severity of those impacts in the future. 
 
The economic and environmental significance of natural resource-based economy is currently 
declining in absolute terms and relative to a newer economy based on mixed manufacturing and 
marketing with an emphasis on high technology (Brown 2011). Nonetheless, resource-based 
industries are likely to continue to have an influence on environmental conditions within the 
program-action area for the indefinite future. However, over time those industries have adopted 
management practices that avoid or reduce many of their most harmful impacts, as is evidenced 
by the extensive conservation measures included with the proposed action, but which were 
unknown or in uncommon use until even a few years ago. 
 
While natural resource extraction within Oregon may be declining, general resource demands are 
increasing with growth in the size and standard of living of the local and regional human 
population. The percentage increase in population growth may provide the best estimate of 
general resource demands because as local human populations grow, so does the overall 
consumption of local and regional natural resources. Between April 2010 and July 2011, the 
population of Oregon and Idaho both grew by 1.1% and the population of Washington State 
grew by 1.6%.31 The population is expected to continue to grow at a similar rate.  We assume 
that private and state actions that have routinely occurred in the past will continue within the 
action area, increasing as population rises.  
 
Similarly, demand for cultural and aesthetic amenities continues to grow with human population, 
and is reflected in decades of concentrated effort by Tribes, states, and local communities to 
restore an environment that supports flourishing wildlife populations, including populations of 
species that are now ESA-listed (CRITFC 1995; NWPCC 2012). Reduced economic dependence 
on traditional resource-based industries has been associated with growing public appreciation for 
the economic benefits of habitat restoration, and growing demand for the cultural amenities that 
restoration provides. Thus, many non-Federal actions have become responsive to the recovery 
needs of ESA-listed species. Those actions included efforts to ensure that resource-based 
industries adopt improved practices to avoid, minimize, or offset their adverse impacts. 
Similarly, many actions focused on completion of river restoration projects specifically designed 
to broadly reverse the major factors now limiting the survival of ESA-listed species at all stages 
of their life cycle. For aquatic species, those actions have improved the availability and quality of 
estuarine and nearshore habitats, floodplain connectivity, channel structure and complexity, 
riparian areas and large wood recruitment, stream substrates, stream flow, water quality, and fish 
passage. In this way, the goal of ESA-species recovery has become institutionalized as a 
common and accepted part of the State’s economic and environmental culture. We expect this 

                                                 
31 http://quickfacts.census.gov/qfd/states/16000.html, accessed December 18, 2012. 
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trend to continue into the future as awareness of environmental and at-risk species issues 
increases among the general public. 
  
It is not possible to predict the future intensity of specific non-Federal actions related to 
resource-based industries at this program scale due to uncertainties about the economy, funding 
levels for restoration actions, and individual investment decisions. However, the adverse effects 
of resource-based industries in the action area are likely to continue in the future, although their 
net adverse effect is likely to decline slowly as beneficial effects spread from the adoption of 
industry-wide standards for more protective management practices. These effects, both negative 
and positive, will be expressed most strongly in rural areas where these industries occur, and 
therefore somewhat in contrast to human population density. The future effects of habitat 
restoration are also unpredictable for the same reasons, but their net beneficial effects may grow 
with the increased sophistication and size of projects completed and the additive effects of 
completing multiple projects in some watersheds. 
  
In summary, resource-based activities such as timber harvest, agriculture, mining, shipping, and 
energy development are likely to continue to exert an influence on the quality of freshwater and 
estuarine habitat in the action area. The intensity of this influence is difficult to predict and is 
dependent on many social and economic factors. However, the adoption of industry-wide 
standards to reduce environmental impacts and the shift away from resource extraction to a 
mixed manufacturing and technology based economy should result in a gradual decrease in 
influence over time. In contrast, the populations of Oregon, Washington and Idaho are expected 
to increase in the next several decades with a corresponding increase in natural resource 
consumption. Additional residential and commercial development and a general increase in 
human activities are expected to cause localized degradation of habitat valuable for native fish 
and wildlife. Interest in restoration activities is also increasing as is environmental awareness 
among the public. This will lead to localized improvements to fish and wildlife habitat. When 
these influences are considered collectively, we expect trends in habitat quality to remain flat or 
improve gradually over time. This will, at best, have positive influence on population abundance 
and productivity for the species affected by this consultation. In a worst cases scenario, we 
expect cumulative effects would have a relatively neutral effect on population abundance trends. 
Similarly, we expect the quality and function of critical habitat PCEs or physical and biological 
features to express a slightly positive to neutral trend over time as a result of the cumulative 
effects. 
 
8.0 Conclusions 
After reviewing the status of the listed species addressed by this BO, the status of their 
designated critical habitats, the environmental baseline for the action areas, the effects of the 
proposed actions, and cumulative effects, we determine that the proposed program of restoration 
actions is not likely to jeopardize the continued existence of bull trout, Oregon chub or marbled 
murrelet and is not likely to adversely modify or destroy critical habitat for any of these three 
species. 
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The no jeopardy, no adverse modification or destruction finding for bull trout, Oregon chub, and 
marbled murrelet is supported by the following:  
 
Bull Trout: 
 
1. The primary objective of the proposed action is restoration of habitat for aquatic and terrestrial 
species. The majority of work that will occur under the proposed action will have immediate and 
long term benefits for aquatic and terrestrial species. A limited number of projects may cause 
short-term adverse effects to individuals but not at the local population, core area or interim 
recovery unit scale. 
 
2. Bull trout specific conservation measures such as working within inwater work windows and 
coordination with FWS personnel when working in bull trout spawning and juvenile rearing 
areas will significantly limit the likelihood of harm to individuals. 

Oregon Chub: 
 
1. The primary objective of the proposed action is restoration of habitat for aquatic and terrestrial 
species. The majority of work that will occur under the proposed action will have immediate and 
long term benefits for aquatic and terrestrial species. A limited number of projects may cause 
short-term adverse effects to individuals but not at population, subbasin or range-wide scale. 

2. Conservation measures have been designed to minimize or avoid adverse effects to Oregon 
chub and its critical habitat. 

3. Harm and/or mortality of Oregon chub individuals associated with survey, capture, and habitat 
restoration projects is expected to be very low. 

4. Habitat restoration projects in the vicinity of Oregon chub will occur outside of the spawning 
window for Oregon chub. 

5. Given the history of projects funded under BPA’s HIP I and II programs, we anticipate very 
few projects will occur in the vicinity of Oregon chub habitats. 

Marbled Murrelet: 
 
1. Adverse affects to murrelets will be limited to disturbance only; no adverse affects to habitat 
will be permitted under this programmatic BO. 
 
2. Only a limited number of disturbance impacts are permitted annually during the nesting 
season within marbled murrelet recovery zones 2, 3 and 4. 
 
3. Most nests exposed to disturbance are not expected to fail given the variability of responses to 
noise, rotor wash and visual disturbance. 
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4.  No direct mortality of adult murrelets is anticipated, so there would be no reduction in the 
current population of breeding adults. 
 
5. The HIP III action area only encompasses a very small geographic area of recovery zone 2 

and zone 4, thus adverse affects will generally be limited to only one of the six recovery 
zones (zone 3 – Oregon coast). 

 
 
9.0 Incidental Take Statement 
Section 9(a) (1) of the ESA prohibits the taking of endangered species without a specific permit 
or exemption. Protective regulations adopted pursuant to section 4(d) extend the prohibition to 
threatened species. Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, 
capture or collect, or to attempt to engage in any such conduct. Harm is further defined by the 
Service as an act which actually kills or injures wildlife. Such an act may include significant 
habitat modification or degradation where it actually kills or injures wildlife by significantly 
impairing essential behavioral patterns, including breeding, feeding, or sheltering (50 CFR 17.3). 
Harass is further defined by the Service as an intentional or negligent act or omission which 
creates the likelihood of injury to wildlife by annoying it to such an extent as to significantly 
disrupt normal behavioral patterns which include, but are not limited to, breeding, feeding, or 
sheltering (50 CFR 17.3).   
 
Incidental take is defined as take that is incidental to, and not the purpose of, the carrying out of 
an otherwise lawful activity. Under the terms of section 7(b)(4) and section 7(o)(2), taking that is 
incidental to and not intended as part of the agency action is not considered to be prohibited 
taking under the Act provided that such taking is in compliance with the Terms and Conditions 
of this incidental take statement (ITS). Among other things, an action that harasses, wounds, or 
kills an individual of a listed species or harms a species by altering habitat in a way that 
significantly impairs its essential behavioral patterns is a taking (50 CFR 222.102). Incidental 
take refers to takings that result from, but are not the purpose of, carrying out an otherwise 
lawful activity conducted by the Federal agency or applicant (50 CFR 402.02). Section 7(o) (2) 
exempts any taking that meets the terms and conditions of a written ITS from the taking 
prohibition. 
 
9.1 Amount or Extent of Take 

9.1.1 Bull Trout 
 
Any of the nine proposed restoration categories may result in short-term adverse impacts to bull 
trout, mainly from water quality changes (suspended sediment, temperature, dissolved oxygen, 
contaminants and chemical herbicides) and effects from in-stream construction, worksite 
isolation and associated fish handling. Depending on the species, project location, and timing, 
there is a varying likelihood of species presence, and thus exposure.  
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Take caused by the habitat-related effects of this action cannot be accurately quantified as a 
number of fish because the distribution and abundance of fish that occur within the action area 
are affected by habitat quality, competition, predation, and the interaction of processes that 
influence genetic, population, and environmental characteristics. These biotic and environmental 
processes interact in ways that may be random or directional and operate across far broader 
temporal and spatial scales than will be affected by the proposed action. Thus, the distribution 
and abundance of fish within the action area cannot be predicted precisely based on existing 
habitat conditions, nor can we precisely predict the number of fish that are reasonably certain to 
be harmed or harassed if their habitat is modified or degraded by the proposed action. In such 
circumstances we use the causal link established between the activity and the likely changes in 
habitat conditions affecting the listed species to describe the extent of take as a numerical level 
of habitat disturbance. 
 
Short-term impacts to water quality (suspended sediment, temperature, etc.) and physical 
habitat features. Here, the best available indicators for the extent of incidental take associated 
with short-term impacts to water quality and physical habitat features are as follows: 
 
1. The total length of stream reach that will be modified by construction each year. 
2. The visible increase in suspended sediment associated with construction activities. 
 
These variables are proportional to the amounts of harm and harassment that the proposed action 
is likely to cause through degradation of water quality or physical habitat. Suspended sediment is 
proportional to the water quality impairment that the proposed action will cause, including 
increased sediment, temperature, and contaminants, and reduced dissolved oxygen. Stream 
length is proportional to the amount of habitat that will be physically altered, including natural 
cover, floodplain connectivity, riparian vegetation, forage and safe passage conditions. 
 
NMFS’ HIP III BO (NMFS 2013) assumed up to 150 projects per year may be funded or carried 
out under BPA’s HIP III programmatic per year based on the BA and information from the HIP I 
and II consultations between BPA and NMFS. For the purposes of our analysis, and for 
consistency between our HIP III BO and NMFS’, we will assume the same. Based on previous 
implementation of BPA’s HIP, at most half of these projects (n=75) will involve near or in-water 
work. The proposed action may be much localized (e.g., culvert replacement) or much larger in 
scope (e.g., channel reconstruction).  Because we do not want to limit the scope of large, 
beneficial restoration projects, the extent of take is best identified by the maximum number of 
projects requiring near and in-water construction in any given year. Therefore, implementation of 
more than 90 projects per year (i.e., 15 projects more than the expected 75 projects per year with 
in-water work) that include near or in-water construction is a threshold for reinitiating 
consultation.  
 
In addition, we assume that an increase in sediment will be visible in the immediate vicinity of 
construction associated with the proposed action as well as a distance downstream, and the 
distance that sediment will be visible is proportionate both to the size of the disturbance and to 
the width of the wetted stream as follows (see Rosetta 2005), and whether the area is subject to 
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tidal or coastal scour. Therefore, a further threshold for reinitiating consultation is a visible 
increase in suspended sediment: 
 
1. up to 50 feet from the project area in streams that are 30 feet wide or less;  
2. up to 100 feet from the discharge point or nonpoint source of runoff for streams between 

30 and 100 feet wide;  
3. up to 200 feet from the discharge point or nonpoint source for streams greater than 100 

feet wide; and  
4. up to 300 feet from the discharge point or nonpoint source for areas subject to tidal or 

coastal scour.  
 
If an exceedance of either the total linear stream feet limit or suspended sediment limits occurs, 
the project sponsor must modify the activity and continue to monitor every two hours.  If an 
exceedance over the background level continues after the second monitoring interval, the activity 
must stop until the turbidity levels return to background.   
 

Short-term water quality impacts from chemical herbicide application. Application 
of chemical herbicides will result in short-term degradation of water quality which will cause 
injury to fish in the form of sublethal adverse physiological effects. This is particularly true for 
herbicide applications in riparian areas or in ditches that may deliver herbicides to stream 
occupied by listed salmonids. These sublethal effects, described fully in the effects analysis for 
this opinion, will include increased respiration, reduced feeding success, and subtle behavioral 
changes that can result in increased susceptibility to predation. The future abundance and 
distribution of listed fish in relation to the effects of herbicide applications within HIP III is 
indeterminate and so a specific number of individuals taken cannot be predicted. For herbicide 
application, the extent of take is best identified by the total number of riparian acres treated each 
year. The BPA shall reinitiate consultation if more than 1,000 total riparian acres are treated in a 
calendar year under this programmatic consultation. 
 
Fish Capture 
 
Given the general locations of projects implemented under BPA’s HIP program from 2003 to 
2012, we estimate that 50 of the estimated 75 near or in-stream projects implemented annually 
under HIP III could occur within the range of the bull trout (SR or FMO habitat). While we 
expect the majority of ESA-listed fish captured as part of these projects would be salmon and 
steelhead, a portion of these fish are likely to be bull trout.   
 
In the absence of empirical data, and for programmatic assessments where there is uncertainty as 
to where projects will be implemented across the action area, we often rely on professional 
judgment to develop formulas that help predict the likelihood of a listed species occurrence and 
rate of occurrence within a project area. Given that bull trout are an apex predator and generally 
persist in much lower abundance than other sympatric salmonids such as salmon, steelhead and 
other species of trout, we believe bull trout would comprise a relatively low percentage of the 
overall catch of salmonids within a given project area; probably somewhere between three and 
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four percent for migratory populations, although there will be wide variation between project 
locations. Areas where resident bull trout populations exist may comprise a slightly higher 
proportion of the overall number of salmonids, somewhere near ten percent or possibly higher in 
some cases. While the overall percentage of bull trout to other salmonids may increase in SR 
habitat during summer and fall, the converse is true for FMO habitats during this time period 
because of warmer water temperatures and generally poorer water quality.  Because the ratio of 
bull trout to other salmonids varies considerably across their range, and to err conservatively, we 
will estimate a ratio of bull trout to salmon and steelhead of .05 to 1 (i.e., bull trout are estimated 
to comprise on average five percent of all salmonids captured during isolation and capture 
efforts). Therefore based on NMFS’ anticipated capture of 100 salmon and steelhead per in-
stream project as described previously, we anticipate an average capture of five bull trout for 
each project within the range of bull trout where isolation and dewatering could be required.  
Based on information presented in the Effects section, we anticipate injury or mortality to five 
percent of the fish that are captured and released, with the remainder (95 percent) likely to 
survive with no long-term adverse effects. Data presented in the Effects section suggests that the 
injury/mortality number is more likely around two percent for fish captured and handled. 
Nonetheless, we are choosing to err on the side of caution and use the more conservative five 
percent figure. Thus, we anticipate up to 250 individual bull trout will be captured on average per 
year (estimated 50 in-stream projects within the range of bull trout x 5 bull trout per project on 
average) of which an estimated 13 individuals (.05 percent x 250 fish) will be injured or killed 
per year as a result of fish capture necessary to isolate in-water construction areas.   
 
Overall, the effects of work area isolation on the abundance of bull trout in the Columbia River 
IRU are likely to be small.  Almost all of these fish are anticipated to be juveniles, but a small 
number of adults could possibly be captured. For utility of operation we will not distinguish 
between take of juveniles and take of adults but will assume that most (95-99%) of the capture 
would be juveniles.  Adult equivalents are discussed to show the likely effect to the overall 
Columbia River IRU population. These adult equivalents represent the effect the number of fish 
killed or injured (assuming these were all juveniles) would have on the adult population.  As 
noted previously, we anticipate that few if any adult bull trout will be captured thus the threshold 
for reinitiating consultation is 250 bull trout juveniles captured and 13 injured or killed per 
calendar year under the HIP III proposed action.   
 

9.1.2 Oregon Chub 
 
Take Incidental to In-Water Work-Site Isolation 
 
Oregon chub, in previously unknown populations, may be captured during in-water work-site 
isolation.   Due to the wide variation in population abundance, we are unable to estimate the 
number of Oregon chub that could potentially be encountered. However, pre-project sampling 
efforts should reduce the potential that chub will be found unexpectedly during in-water work-
site isolation. Therefore, we anticipate incidental take, due to capture, of no more than 150 
Oregon chub. We anticipate that fewer than 5 percent (maximum of 8 individuals) of captured 
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Oregon chub may be injured or killed on an annual basis during capture or handling.  We 
anticipate that all captured Oregon chub may be harassed.   
 
Take Incidental to In-Water Construction Projects 
 
The Service anticipates incidental take of Oregon chub due to effects downstream of in-water 
construction projects will be difficult to detect due to their small body size and because finding a 
dead or impaired specimen is unlikely.  Instead we will use habitat area as a surrogate for Oregon 
chub. We estimate that up to a 30 percent reduction in one habitat (e.g. reduced water volume 
causing desiccation of vegetation used for spawning habitat, sedimentation reducing habitat area, 
increased flows resulting in habitat becoming unsuitable for chub) may occur annually as a result 
of these activities.  Depending on the size of the remaining area of habitat, this may cause a 
decrease in the affected Oregon chub population. 
 

9.1.3 Marbled Murrelet 
 
Take of marbled murrelets will occur from disruption related to HIP III project activities within 
the action area.  In the Columbia River Basin portion of the marbled murrelet’s recovery Zone 2 
(Washington Coast Range Zone) and the Oregon portion of Zone 4 (Siskiyou Coast Range Zone) 
between Cape Blanco to the south and the northern boundary of Zone 4 (North Bend, Coos 
County), we anticipate up to 2 nest may be disrupted per year in each zone with no five-year 
period exceeding disruption of more than 10 nest per zone.  In zone 3 (Oregon Coast Range 
zone) we anticipate up to 5 nest may be disrupted per year, with no five-year period exceeding 
disruption of more than 25 nest. 

This will result in the harassment (reduced fitness or greater risk of predation through disrupting 
normal behavioral patterns) of up to 45 marbled murrelets per five-year period in recovery zones 
2, 3, and 4 under this programmatic BO. 

9.2 Effect of Take 
In the accompanying BO, we determined that this level of anticipated take is not likely to result 
in jeopardy to bull trout, Oregon chub or marbled murrelet, or result in the destruction or adverse 
modification of critical habitat for these species.  
 
9.3 Reasonable and Prudent Measures and Terms and Conditions 
“Reasonable and prudent measures” are nondiscretionary measures to minimize the amount or 
extent of incidental take (50 CFR 402.02). “Terms and conditions” implement the reasonable and 
prudent measures (50 CFR 402.14). These terms and conditions must be implemented for the 
exemption in section 7(o)(2) to apply.  
The BPA shall: 
 
1. Ensure completion of a comprehensive monitoring and reporting program regarding all 

actions funded or carried out by BPA under this programmatic biological opinion. 
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The measures described below are non-discretionary, and must be undertaken by BPA or, if an 
applicant is involved, must become binding conditions of any funding provided to the applicant, 
for the exemption in section 7(o)(2) to apply. BPA has a continuing duty to regulate the activity 
covered by this incidental take statement. If BPA (1) fails to assume and implement the terms 
and conditions or (2) fails to require an applicant to adhere to the terms and conditions of the 
incidental take statement through funding conditions, the protective coverage of section 7(o)(2) 
may lapse. To monitor the impact of incidental take, BPA must report the progress of the action 
and its impact on the species considered in this BO to USFWS as specified in the incidental take 
statement. 
 
 
1. To implement reasonable and prudent measure #1 (monitoring and reporting), BPA shall: 

a. Submit a monitoring report to USFWS by April 15 each year that describes 
BPA’s efforts to carry out this opinion. The report will include an assessment of 
overall program activity, a map showing the location and type of each action 
funded or carried out under this opinion, compliance with the biological opinion, 
and any other data or analyses BPA deems necessary or helpful to assess habitat 
trends as a result of actions completed under this opinion. 

b. BPA will host an annual coordination meeting with USFWS and NMFS by April 
15 each year to discuss the annual monitoring report, compliance with the 
Service’s biological opinion, and any actions that will improve conservation 
under this opinion, or make the program more efficient or accountable. 

 
10.0 Conservation Recommendations 
Section 7(a)(1) of the ESA directs Federal agencies to use their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of the threatened and 
endangered species. Specifically, conservation recommendations are suggestions regarding 
discretionary measures to minimize or avoid adverse effects of a proposed action on listed 
species or critical habitat or regarding the development of information (50 CFR 402.02). The 
following conservation recommendations are discretionary measures that USFWS believes is 
consistent with this obligation and therefore should be carried out by the Federal action agency: 
 
The USFWS recommends that BPA and their project sponsors consider biological needs of 
lamprey spp. whenever they plan or conduct any instream or near-stream projects.  An effort to 
follow all recommendations found in Best Management Practices to minimize adverse effect to 
Pacific Lamprey http://www.fws.gov/columbiariver/publications/BMP_Lamprey_2010.pdf will 
improve habitat conditions for all native fish, and may aid in the recovery of ESA-listed fish 
within the action area. 

 

http://www.fws.gov/columbiariver/publications/BMP_Lamprey_2010.pdf
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11.0 Reinitiation of Consultation 
As provided in 50 CFR 402.16, reinitiation of formal consultation is required where 
discretionary Federal action agency involvement or control over the action has been retained, or 
is authorized by law, and if: (1) The amount or extent of incidental take is exceeded; (2) new 
information reveals effects of the agency action on listed species or designated critical habitat in 
a manner or to an extent not considered in this opinion; (3) the agency action is subsequently 
modified in a manner that causes an effect on the listed species or critical habitat not considered 
in this opinion; or (4) a new species is listed or critical habitat designated that may be affected by 
the action. 
 
If monitoring and reporting are not done in accordance with the description of the proposed 
action, the BPA needs to reinitiate formal consultation in accordance with the requirements of 
402.16(c). Failure to adequately monitor and report constitutes a change in the proposed action 
that may facilitate effects to listed species or critical habitat that were not considered in the BO. 
To reinitiate consultation, contact the Oregon Fish and Wildlife Office of the USFWS and refer 
to Reference Number 01EOFW00-2013-F-0199. 
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Appendix A – HIP III Reporting Process 
Bonneville Power Administration’s (BPA) habitat improvement program requires project 
notifications via email for each set of contract actions implemented under the terms and 
conditions of the Services HIP III BOs. This appendix contains BPA’s internal standard 
operating procedures for submission of those email notifications. These procedures are subject to 
change based on annual review by BPA, FWS and NMFS. 
 
For each project, environmental leads on the contract will submit a completed Project 
Notification/Completion form to a BPA HIP_Reporting mailbox for QA/QC. The 
HIP_Reporting mailbox manager will check the form before forwarding to FWS (hip3@fws.gov) 
and/or NMFS (hip.nwr@noaa.gov) for approval. Incomplete or incorrect forms will be returned 
and corrected forms must be re-submitted to the HIP_Reporting mailbox. The Project 
Notification/Completion (PNC) form (included within Appendix A) can be used to request 
approval of a minor variance when necessary. The “project completion” section of the form is for 
reporting success in meeting project requirement and fish capture/mortality. 
 
The PNC form shall be submitted exclusively to the HIP_Reporting mailbox manager (currently 
Israel Duran) for BPA Environmental Compliance staff. 
 
 Each email shall have only one PNC form attached. 
 Each form will be for a single project. Please Note: If a contract has several phases that 

will be submitted at different times, please number each phase with the contract number 
and then the letter A, B, and so on (i.e. 47997A, 47997B, 47997C, etc.). This helps the 
HIP III email monitor to attach all the appropriate paperwork for each work element 
submission and prevents confusion. 

 Follow the detailed instructions on the PNC form and enter information accurately. 
Inspect to ensure that all the appropriate boxes are checked in each section and that a 
signature is applied (typewritten name) and dated at the end of the form. It will be 
returned if this is not filled in. 

 Forms will be forwarded to the FWS and NMFS email box in Adobe pdf format. If sent 
in any other format they will be returned. 

 BPA will ensure that only a single PNC is submitted for the final project to prevent 
multiple submittals for a single project. 

 The FWS and NMFS email box will be used only for submissions of standard forms as 
described herein. Do not send any other email correspondence to this address. 

 
When addressing HUC Number and HUC Name: 
 If the project is completely located within 1 HUC  

• provide 6th field level HUC number and name 
 If the project covers less than or equal to 3 HUCs  

• determine a primary HUC and list it first as NMFS will enter only this HUC into the 
database 

• list all of the HUCs and Names in the following format – 

mailto:hip3@fws.gov
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6th field level HUC/Name; 6th field level HUC/Name; 6th field level HUC/Name 
 

 If the project covers greater than or equal to 4 HUCs 
 

• List the 5th field level HUC number and name which envelopes all 6th field level 
HUCs 

• Include a note on the Project Notification form stating why the HUCs are listed at the 
5th field level 

 
Please pay particular attention to the email subject line conventions. Deviation from subject line 
conventions will obstruct notification processing, and constitutes noncompliance with terms and 
conditions. The common format for all HIP III email subject lines is: 
 
FWS Field Office/NMFS branch office, notification type, project contact, water body, 
county, state. 
 
The FWS Field Office or NMFS branch office with responsibility for the geographic area of a 
project is determined from the FWS field office jurisdiction maps in this BO (Appendix B) and 
NMFS branch office maps provided to BPA.  
 
Notification type is one of four: notification, variance, completion, or withdrawal. Project 
contact is the first and last name of a single person that will be most familiar with and in control 
of the ongoing project and need not necessarily be a BPA employee. Water body is the name of 
the stream or river mostly affected by the project. County and state describe the project's 
location and if working in a water body dividing two counties/states list the county/state most 
affected by the project. Use two-letter state code. 
 
The following are examples of subject line format: 
1. Eastern Oregon, notification, John Doe, Rock Creek, Gilliam, OR. 
2. North Idaho, completion, Dave Black, Lolo Creek, Clearwater, ID. 
3. Eastern Washington, withdrawal, Bill Smith, Toppenish Creek, Yakima, WA. 
4. South Idaho, variance, Jane Jones, Pahsimeroi River, Custer, ID. 
 
Project Notification (without a minor variance request): Shall be submitted prior to 
commencement of any project activities that may affect listed species covered under the Services 
BOs. Follow the detailed instructions on the standard PNC form. All engineering design review 
must be completed prior to submission. Use the term "notification" in the email subject line. You 
will not receive a return-reply from FWS or NMFS. Should the need for a minor variance request 
and approval arise after this form is submitted, follow the instructions below for Variance 
Request After Notification. 
 
Project Notification (with a minor variance request): If it is known that the project will 
require a minor variance request review at the notification stage, include the request on the 
standard PNC form. The form shall be submitted at least 30 days before commencement of any 
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project activities that may affect listed species covered under the Services BOs. All engineering 
design review must be completed prior to project notification form submission. Follow he 
detailed instructions on the standard notification form. The “variance explanation” should 
explain why a minor variance is needed, and should provide persuasive rationale why the 
variance will not result in effects beyond those considered in the HIP III BO and incidental take 
authorization. Variances will not be granted for proposed changes that cause effects beyond 
those considered in the HIP III. Variance approval or disapproval will be provided by reply email 
from the FWS Field Office supervisor and/or NMFS branch chief responsible for the geographic 
area of the proposed project, to the “from” address of the BPA Environmental Compliance Lead 
submitting the request, with CC to: nwr.hip@noaa.gov, and FWS HIP mailbox hip3@fws.gov 
generally within two weeks of the request date. There will be no further opportunity for 
discussion of the variance request after a decision is made. BPA must have the variance approval 
in hand before commencement of any project activities that may affect listed salmon. FWS Field 
Office supervisors and NMFS Branch chiefs will reply only to variance requests. Use the term 
"variance" in the email subject line. 
 
Variance Request After Notification: If a minor variance request was not foreseen and thus not 
requested on the original PNC form, fill in the minor variance request section of the original 
PNC form following closely the detailed instructions. Email the form to HIP_Reporting for 
review. Upon review it will be forwarded to the FWS hip mailbox hip3@fws.gov  and 
hip.nwr@noaa.gov and then to the appropriate FWS Field Office supervisor or NMFS branch 
chief. The form should be submitted at least 30 days before commencement of any project 
activities that may affect federally listed species. Use the term "variance" in the email subject 
line. The “variance explanation” should explain why a minor variance is needed, and should 
provide persuasive rationale why the variance will not result in effects beyond those considered 
in the HIP III BO and incidental take authorization. Variances will not be granted for proposed 
changes that cause effects beyond those considered in the HIP III. Variance approval or 
disapproval will be provided by reply email from the FWS Field Office supervisor and/or NMFS 
branch chief responsible for the geographic area of the proposed project, to the “from” address of 
the BPA Environmental Compliance Lead submitting the request with CC to: FWS hip mailbox 
hip3@fws.gov  and NMFS hip mailbox hip.nwr@noaa.gov, generally within two weeks of the 
request date. There will be no further opportunity for discussion of the variance request after a 
decision is made. BPA must have the variance approval in hand before commencement of any 
project activities that may affect listed species. Field Office supervisors and Branch chiefs will 
reply only to variance requests. 
 
Project Completion: Shall be submitted within 120-days after project completion. Follow 
closely the detailed instructions on the standard PNC form. The 120-day countdown begins 
based on the "proposed project end date" provided on the PNC form. Use the term “completion" 
in the email subject line. Make sure that all sections are filled in prior to submitting the form. 
Submit the PNC form to HIP_Reporting for review. Upon review it will be forwarded to FWS 
hip mailbox hip3@fws.gov and/or NMFS hip.nwr@noaa.gov and then to the appropriate FWS 
Field Supervisor and/or NMFS branch chief.  
 

mailto:hip3@fws.gov
mailto:hip3@fws.gov
mailto:hip3@fws.gov
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Withdrawal: There is no standard form to request the withdrawal of a submitted PNC form. 
Send a withdrawal request to the HIP _Reporting mailbox using the term "withdrawal" in the 
email subject line, and provide the reason for the withdrawal in the body of the email or as an 
attachment. Upon review it will be forwarded to FWS hip3@fws.gov and/or NMFS 
hip.nwr@noaa.gov and then to the appropriate FWS Field Office supervisor and/or NMFS 
branch chief. If a previously submitted project is rejected by the branch chief, then the HIP III 
mailbox manager will go into PCTS and show the project as “withdrawn” to take away the 
“active” status of the project. If a previously withdrawn project must be resubmitted, submit it as 
a new PNC form. Should the scope of a project expand after the PNC form has been submitted to 
FWS and/or NMFS (as could occur in a Fish Accord “expansion” project when additional work 
elements are added to a current contract), the BPA Staff would proceed through the Withdrawal 
Process and Re-submit a new PNC form with the additional activities included. BPA staff will 
contact BPA’s KEC HIP III FWS and NMFS liaison who will call FWS and/or NMFS and 
inform them of the change. 
 
Special Note to BPA Staff: Correct and consistent operation of this email reporting system is 
crucial to the required implementation tracking of the HIP III biological opinions. The forms are 
entered into FWS and NMFS tracking systems when sent to the email address, therefore: 

• Please do not send any email submission prematurely or carelessly. 
• Be certain that all form fields are filled-in accurately, instructions are followed correctly, 

and form sections are complete. 
• Wait until a project design and schedule are complete and final before submitting a PNC 

form. 
• Avoid the need for a withdrawal by considering the project in its entirety before 

submitting a PNC form. 
• Design projects to comply with the specific HIP III BO terms and conditions and 

mitigation measures for the project's actions. 
• Avoid variance requests by thoroughly considering all actions and timing and possible 

difficulties with the proposed project implementation, and design the project around these 
issues as it is preferred that the project remains in compliance with the HIP III BOs terms 
and conditions and mitigation measures. Variance requests can be denied. 

• It is BPA’s responsibility to ensure that proposed projects are consistent with all 
HIP III criteria. The HIP_Reporting mailbox manager will check forms before 
forwarding to FWS and NMFS for approval. Incomplete or incorrect forms will be 
returned and must be resubmitted to HIP_Reporting with corrections. FWS and NMFS 
will not routinely review PNC forms for compliance with the HIP III BO; however, the 
FWS and NMFS mailbox managers will consistently check whether the forms are filled 
in correctly before forwarding to the field for approval. If they are missing items or are 
incorrectly filled in, they will be returned to the HIP_Reporting mailbox manager and 
must be re-submitted once the corrections are made. 

• Always submit a PNC form within 120 days after the project is complete. The 120-day 
countdown begins based on the "proposed project end date" provided on the PNC form. 
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NMFS Internal Administration: The mailbox manager will check the mailbox daily and 
forward each email to the chief of the branch office indicated at the start of the subject line. At 
that time, or at least weekly, the mailbox manager will make a PCTS entry for each submission 
and save the email and attachment electronically to “S:\Doc_Rec_Mngt\Read File\Programmatic 
Implementation Records\HIP 3” electronic docket file in Portland. Branch chiefs will reply only 
to variance requests. Chiefs will reply to the “from” address of the BPA Environmental 
Compliance Lead, with CC to NMFS, generally within two weeks of the request date. Branch 
offices will not maintain administrative record (“docket file”) of HIP III implementation. 
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HIP III Programmatic - Consultation 
Project Notification/Completion Form (Revised 7/17/13) 

Bonneville Power Administration environmental staff will review and submit this completed action notification form 
with the following information to the project sponsor and to the appropriate consulting agency (NMFS/USFWS). 
 

Lead Action Agency: BPA 
 

NMFS Tracking #: 2013/9724 
Statutory Authority: 

  ESA & EFH 
  ESA   

USFWS Tracking #: 01EOFW00-
2013-F-0199 

Date of Request:        
Project Title:        

BPA Project #:        BPA Contract #:       

BPA EC Contact:       Phone:       

Project Sponsor Contact:       Phone:       

Project Design Contact:       Phone:       

NMFS Branch Office:       

USFWS Field Office:       

Lat/Long: (in decimal degrees)       Datum:       

6th Field HUC:       HUC Name:       

Project Start Date:       Project End Date:       
  
    (Project Completion Form due ≤60-days after this date) 
 
Is the Project Herbicide Application only?       Yes  No  
Does the project require near- and/or in-water construction?    Yes  No  
Does the project require near- and/or in-water work (no construction)?   Yes  No  
Does the project require work area isolation?      Yes  No 
Does the project require fish salvage?        Yes  No 
Will the project increase the amount of impervious surfaces?*     Yes  No  
Does the project require a variance?        Yes  No  
* A stormwater management plan will be required. 
 
Project Description (include O&M Plan if required) 
List the project activities and describe the intended result(s); tell when the project is to occur; describe 
how the activities will be implemented; provide any other pertinent information.  Please include Work 
Element for each activity. 
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Minor Variance Request 
 
Describe how the effects of the requested variance fall within the range of effects described for the 
proposed activities in the HIP III Opinion, by addressing the following: 
1) Define the requested variance and the relevant criterion by page number. 
2) Environmental conditions anticipated at the time of the proposed work (flow and weather conditions). 
3) Biological justification as to why a variance is necessary and a brief rationale why the variance will 

either provide a conservation benefit or, at a minimum, not cause additional adverse effects beyond 
the scope of the Opinion.  

4) Include as attachments any necessary approvals from state agencies. 
 

NMFS Species/Critical Habitat Present in Action Area: 
 
Anadromous Fish: 

  Lower Columbia River Chinook   Upper Willamette River Chinook 
  Lower Columbia River coho   Upper Willamette River steelhead 
  Lower Columbia River steelhead   Snake River spring/summer-run Chinook 
  Middle Columbia River steelhead   Snake River fall-run Chinook 
  Upper Columbia River spring-run Chinook   Snake River Basin steelhead  
  Upper Columbia River steelhead   Snake River sockeye 
  Columbia River chum    Pacific eulachon 
  Green sturgeon  

 
Marine Mammals: 

  Steller sea lion 
 

Essential Fish Habitat Species: 
 Salmon (West Coast Salmon FMP)    Estuarine Composite (Ground fish, pelagics) 

 
USFWS Species/Critical Habitat Present in Action Area: 

 
Freshwater Fish Species: 

  Bull Trout   Oregon Chub 
 
Mammalian Species: 

  Canada lynx   Columbian White-tailed Deer 
  Gray wolf    Grizzly Bear 
  North American wolverine   Northern Idaho ground squirrel 
  Pygmy rabbit   Woodland caribou 

 
Avian Species: 

  Marbled murrelet   Northern spotted owl 
  Streaked horned lark   Western snowy plover  

 
Invertebrate Species: 

  Banbury Springs limpet   Bliss Rapids snail 
  Bruneau Hot springsnail   Snake River Physa snail 
  Fender's blue butterfly   Oregon silverspot butterfly 
  Taylor's checkerspot butterfly  

 



USFWS Oregon Fish and Wildlife Office – Final HIP III Biological Opinion 11/08/2013 

 

243 

 

Plant Species: 
  Bradshaw's lomatium   Cook's lomatium 
  Gentner's fritillary   Golden paintbrush 
  Howell's spectacular thelypody   Kincaid's lupine 
  Large-flowered wooly meadowfoam   Malheur wire-lettuce 
  McFarlane's four o'clock   Nelson's checkermallow 
  Rough popcorn flower   Showy stickseed 
  Slickspot peppergrass   Spalding's catchfly 
  Umtanum Desert buckwheat   Wenatchee Mountain checkermallow 
  Western lily   Willamette daisy  
  White Bluffs bladderpod  

  
 
Types of Action: 
Identify the types of action(s) proposed. 
1. Fish Passage Restoration (Profile Discontinuities) 

  a. Dams, Water Control or Legacy Structure Removal 
  b. Consolidate, or Replace Existing Irrigation Diversions 
  c. Headcut and Grade Stabilization 
  d. Low Flow Consolidation 
  e. Providing Fish Passage at an Existing Facility 

Fish Passage Restoration (Transportation Infrastructure) 
  f. Bridge and Culvert Removal or Replacement 
  g. Bridge and Culvert Maintenance 
  h. Installation of Fords 

2. River, Stream, Floodplain, and Wetland Restoration 
 a.  Improve Secondary Channel and Wetland Habitats 
  b. Set-back or Removal of Existing, Berms, Dikes, and Levees 
  c. Protect Streambanks Using Bioengineering Methods 
  d. Install Habitat-Forming Natural Material Instream Structures (Large Wood, Boulders, and Spawning Gravel) 
  e. Riparian Vegetation Planting 
  f. Channel Reconstruction 

3. Invasive and Non-Native Plant Control 
  a. Manage Vegetation using Physical Controls 
  b. Manage Vegetation using Herbicides 

4. Piling Removal.  
  Piling Removal 

5. Road and Trail Erosion Control, Maintenance, and Decommissioning 
  a. Maintain Roads 
  b. Decommission Roads 

6. In-channel Nutrient Enhancement  
  In-channel Nutrient Enhancement 

7. Irrigation and Water Delivery/Management Actions 
  a. Convert Delivery System to Drip or Sprinkler Irrigation 
  b. Convert Water Conveyance from Open Ditch to Pipeline or Line Leaking Ditches or Canals 
  c. Convert from Instream Diversions to Groundwater Wells for Primary Water Sources 
  d. Install or Replace Return Flow Cooling Systems 
  e. Install Irrigation Water Siphon Beneath Waterway 
  f. Livestock Watering Facilities 
  g. Install New or Upgrade/Maintain Existing Fish Screens 

8. Fisheries, Hydrologic, and Geomorphologic Surveys  
  Fisheries, Hydrologic, and Geomorphologic Surveys 

9. Special Actions (Terrestrial Species) 
  a. Install/develop Wildlife Structures 
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  b. Fencing Construction for Livestock Control 
  c. Implement Erosion Control Practices 
  d. Plant Vegetation 
  e. Tree Removal for LW Projects 

 
NMFS Hydro Division Review 
Does the project require approval from NMFS Hydro Division for: 
 
Fish Passage Restoration     Yes  Date of NMFS approval:      
 No  
Bridge and Culvert Removal and Replacement    Yes  Date of NMFS approval:      
 No  
Install New or Upgrade/Maintain Existing Fish Screens  Yes  Date of NMFS approval:      
 No  
 
RRT REVIEW 
Does the project contain any Medium or High Risk WEs that require RRT review?           Yes  No  

 

Date of RRT submittal:         Date of RRT Approval:       RRT Reviewer:       

 
BPA Determination of Consistency with all Requirements of the HIP III Consultation 
The BPA must certify that the proposed project is consistent with all requirements and applicable terms and 
conditions of the HIP III Consultation. 
 
BPA EC Contact (constitutes your electronic signature):         Date of Certification:        
 

Project Completion reporting 
Within 60 days of completing a project covered under the HIP III programmatic biological opinion, 
Bonneville Power Administration staff will review and submit this completed form with the following 
information to the project sponsor and to NMFS at hip.nwr@noaa.gov and USFWS at hip@fws.gov.  
 

 Project Activity Start and End Dates: Start:12/31/31 End:12/31/31   
Work Element In-water Activities Start Date End Date 

G LWD  12/31/31 12/31/31 

              

              

              

              

              

              

mailto:hip.nwr@noaa.gov
mailto:hip@fws.gov
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  Check Box if project included instream work, but not in-water or near-water construction. 
  Check Box if project included work area isolation. 

Fish Capture Reporting 
The BPA will report the following information for all projects that involve work area isolation with 
associated fish capture and relocation.  When available, provide a tally of ESA-listed salmonids by 
species and life stage. 
 

Supervisory Natural Resource 
Specialist (name, contact info, 

address) 
      

Type of take Interior Columbia 
Basin 

Lower Columbia (Hood River 
downstream) and Willamette 

Number of salmonids Captured             
Number of salmonids Injured             

Number of salmonids Killed             
 
Turbidity Reporting 
The Project Sponsor shall complete and record the following water quality observations to  
ensure that any increase in suspended sediment is not exceeding the limit for HIP III compliance. 
 

Work Element 

Upstream 
Downstream 

 0 hrs +4 hrs +8 hrs +12 hrs 

Distance from 
turbidity source 

(ft)       
Time        

Measured 
Turbidity 
(NTUs) 

 Distance 
from 

turbidity 
source (ft)        

Measured 
Turbidity 
(NTUs)  

Measured 
Turbidity 
(NTUs)  

Measured 
Turbidity 
(NTUs)  

Measured 
Turbidity 
(NTUs)  

G 100 ft  10:45 100 -50 ft 300 200 150 110 
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Linear extent of observed turbidity downstream        

 
 
 
Narrative Assessment 
Provide a narrative assessment of the project sponsor's success in meeting all requirements including the 
terms and conditions of the HIP III BO consultation. Please include: 
 

• For any action involving RRT review, a copy of information used to satisfy the data requirements 
and analysis as described below in the design criteria for the proposed activity. 

• Photos of habitat conditions before, during, and after action completion. 
• Any dates work ceased due to high flows. 
• Evidence of compliance with fish screen criteria, for any pump used in fish-bearing waters. 
• A summary of the results of pollution and erosion control inspections, including any erosion 

control failure, turbidity in exceedance of HIP III standards, contaminant release, and correction 
effort. 

• The number, type, and diameter of any pilings removed or broken during removal. 
• A description of the post-project condition of any riparian area cleared within 150 feet of 

Ordinary High Water. 
• A description of site restoration completed and future site restoration plans. 
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Appendix B – Maps and Contacts for FWS Field Offices  
 
The following list provides points of contact for this programmatic consultation for each FWS 
State office and associated Field Office’s within the range of HIP III action area.  The contacts 
below will likely direct species-specific inquiries to a local biologist or the species lead.  Review 
and approval of variances and RRT reviews will require the signature of the following contacts 
for their respective areas of jurisdiction. The maps which follow (WA, OR, ID), provide 
information relative to areas of jurisdiction by each State and Field Office. 
 
Washington Fish and Wildlife Office (WFWO) 
Lacey (State Office) – Bridget Moran, Division Manager 
Central Washington – Jessica Gonzales, FO Supervisor 
Eastern Washington – Russ MacRae, FO Supervisor 
**Michelle Eames – biologist and technical POC for WFWO for HIP III consultation 
 
Oregon Fish and Wildlife Office (OFWO) 
Portland (State Office) – ES Division Manager (Jeff Dillon) 
Bend FO – Nancy Gilbert, FO Supervisor 
La Grande FO – Gary Miller, FO Supervisor 
Roseburg FO – Jim Thrailkill, FO Supervisor 
Newport FO – Laura Todd, FO Supervisor 
** Chris Allen – biologist in the Portland office and technical POC for OFWO for HIP III 
consultation 
 
Idaho Fish and Wildlife Office (IFWO) 
Boise (State Office) – Russ Holder, Assistant State Supervisor 
Eastern Idaho FO – David Kampwerth, Field Office Supervisor 
Northern Idaho FO – Ben Conard, Field Office Supervisor 
**Pam Druliner – biologist & technical POC for IFWO for HIP III consultation 
 
Montana Fish and Wildlife Office (MFWO) 
Helena (State Office) – Jodi Bush, State Supervisor; Brent Esmoil, Assistant State Supervisor 
Kalispel – Tim Bodurtha, Field Office Supervisor 
**Shannon Downey – biologist & technical POC for MFWO for HIP III consultation 
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Washington 
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