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1.0

SUMMARY OF ANALYSIS AND CONCLUSIONS

Condition 12 of the State Water Resources Control Board’s (SWRCB) Water Quality Certification
(SWRCB 2020, or WQC) is not supported by the available evidence. The WQC’s stated rationale
for Condition 12 suggests that the construction and operation of Yuba County Water Agency’s
(YCWA) Yuba River Development Project (YRDP) is in large part responsible for degraded
habitat conditions in the lower Yuba River that contribute to “low return numbers” for listed
spring-run Chinook salmon and steelhead in the river. In relation to Condition 12, however, the
WQC fails to account for enormous and enormously negative impacts on the lower Yuba River’s
habitat caused by hydraulic mining occurring more than 100 years before the YRDP’s construction
and implementation, as well as the additional impacts on that habitat from the measures that others
took to attempt to control hydraulic mining debris in the first half of the 20th century. For example,
the WQC fails to acknowledge or address the fact that more earth was washed into the Yuba River
by hydraulic miners than was excavated to build the Panama Canal.
The WQC fails to acknowledge or address: (A) historical reports from the California Department
of Fish & Wildlife (CDFW) from the decades before the YRDP was built and operated that indicate
that, during those decades, conditions in the river were so adverse to salmon that, in some months
of some years, CDFW would build a barrier across the river’s mouth to prevent salmon from
migrating into the river; or (B) the SWRCB staff’s own statements to the Federal Energy
Regulatory Commission (FERC) about pre-YRDP conditions in the river. Contrary to Condition
12’s stated rationale, the available information indicates that the YRDP has improved habitat for
salmonids in the lower Yuba River. Condition 12 is not supported by the available information
and therefore cannot be supported as a term of a WQC for the YRDP.

2.0

CONDITION 12 AND STATED RATIONALE

Condition 12 (WQC pages 48 to 49) reads as follows:
No later than two years following license issuance, the Licensee shall submit a
Lower Yuba River Habitat Restoration (Restoration Plan) for review and
consideration for approval by the Deputy Director. The Deputy Director may
require modifications as part of any approval. The Restoration Plan’s objective
shall be the restoration and enhancement of functioning juvenile salmonid rearing
habitat in the lower Yuba River through implementation of specific restoration and
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enhancement measures that may include lowering of floodplain surfaces, planting
of riparian vegetation, installation of LWM [Large Woody Material], and gravel
augmentation. The Restoration Plan shall be developed in consultation with staff
from the State Water Board, CDFW, USFWS, and NMFS. At a minimum, the
Restoration Plan shall include:
1. Identification of restoration and enhancement actions that will be
implemented by the Licensee in the lower Yuba River. Development of
restoration and enhancement actions shall at a minimum include
consideration of lowering of floodplain surfaces, planting of riparian
vegetation, installation of LWM, and gravel augmentation;
2. Schedule for restoration and enhancement activities;
3. Total number of acres to be restored or enhanced;
4. Locations of restoration sites;
5. Performance metrics to assess restoration and enhancement actions at
reducing Project-related impacts to juvenile salmonid rearing habitat in the
lower Yuba River;
6. Anticipated maintenance activities;
7. Implementation and effectiveness monitoring to ensure obtainment of
performance metrics. Restoration Plan monitoring may coincide with other
monitoring activities, such as those in Condition 4 (Licensee’s Proposed
Condition AR8: Implement Lower Yuba River Aquatic Monitoring Plan);
8. Measures and monitoring that will be implemented to protect water quality
and beneficial uses. This may be done through Water Quality Management
Plans (Condition 19) or as part of this plan or modifications to this plan to
the extent specific site and restoration activity details are available for
inclusion in the Restoration Plan;
9. Documentation of consultation with USFS, CDFW, USFWS, and State
Water Board staff, comments and recommendations made in connection
with the plan, and a description of how the plan incorporates or addresses
the comments and recommendations; and
10. Format and schedule for reports that document, summarize, and analyze
monitoring results. The Licensee shall propose and implement any updates
to the plan based on the monitoring results or new information related to
the conditions in the watershed that may be impacted by Project operations.
Reports shall include identification of any potential concerns, as well as
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proposed actions to address any Project-related impacts. Reports shall be
submitted to CDFW, NMFS, USFWS, and State Water Board staff.
The Deputy Director may require adaptive management actions be implemented based
on the results of effectiveness monitoring, reporting, or other related information. The
Licensee shall file the Deputy Director-approved Restoration Plan, together with any
required plan modifications, with FERC. The Licensee shall implement the Restoration
Plan upon receipt of Deputy Director and any other required approvals. Any
modifications to the Restoration Plan shall be approved by the Deputy Director prior
to implementation.

On page 22, the WQC states the following rationale for Condition 22:
Restoration activities such as lowering floodplain surfaces, planting riparian
vegetation, LWM management, and/or gravel augmentation (Condition 12) will
help improve the quantity, quality, and complexity of salmonid rearing habitat in
the lower Yuba River. Central Valley spring-run Chinook salmon are listed as
threatened under the federal ESA and the California ESA and steelhead trout are
listed as threatened under the federal ESA. The status of both species on the Yuba
River is in decline. Low return numbers and failure to support or restore fish
populations are the result of many factors, including low-quality juvenile rearing
habitat, lack of LWM and instream cover, lack of riparian overstory, reduced
invertebrate food sources, and lack of access to floodplain habitat.
Riparian vegetation constitutes an important resource that can provide cover for
juvenile salmonids and support invertebrate prey for salmonids. Regulated rivers
often lack riparian floodplain and riparian overstory due to conditions that
severely limit riparian regeneration and diminish or constrain available area for
tree establishment. The Project contributes to the low quality and quantity of
salmonid rearing habitat available in the Yuba River. Dams used in the Project
block fish passage that make upstream habitat unavailable and Project flows have
reduced floodplain and riparian corridor inundation and connectivity, which
decreases the availability of rearing habitat in the bank and floodplain zones and
suppresses the establishment of the riparian community.
The lower Yuba River generally lacks riparian floodplain and riparian overstory
as well as LWM. LWM contributes to productive aquatic ecosystems and is an
important component of stream channel maintenance and the formation of complex
aquatic habitat along stream margins and in active river channels. Presently, LWM
is impounded in the Project’s reservoirs. For this reason, LWM of the size capable
of influencing channel morphology is largely absent downstream of the Project’s
reservoirs.
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3.0

THE WQC’S RATIONALE FOR CONDITION 12 IS NOT
SUPPORTED BY THE AVAILABLE INFORMATION

As quoted above, the WQC’s rationale for Condition 12 recites a variety of problems with habitat
for salmonids in the lower Yuba River below the U.S. Army Corps of Engineers (USACE)
Englebright Dam, and then implies that all of the these problems are associated with the YRDP:
The Project contributes to the low quality and quantity of salmonid rearing habitat
available in the Yuba River. Dams used in the Project block fish passage that make
upstream habitat unavailable and Project flows have reduced floodplain and
riparian corridor inundation and connectivity . . . The lower Yuba River generally
lacks riparian floodplain and riparian overstory as well as LWM . . . Presently,
LWM is impounded in the Project’s reservoirs. For this reason, LWM of the size
capable of influencing channel morphology is largely absent downstream of the
Project’s reservoirs.
This rationale, and therefore Condition 12, ignores that, long before the YRDP was built and began
operating in 1970, the lower Yuba River was one of the most disturbed rivers in the United States.
Beginning more than 150 years ago, hydraulic gold mining severely degraded the river and
adversely affected substrate and other habitat conditions in the lower Yuba River. The gigantic
impact of hydraulic gold mining on the lower Yuba River is perhaps best encapsulated in the
following statement in a 2001 paper entitled, “Historical and Present Distribution of Chinook
Salmon in the Central Valley Drainage of California:”
It was estimated that during the period 1849-1909, 684 million cubic yards of
gravel and debris due to hydraulic mining were washed into the Yuba River system
(Gilbert 1917) – more than triple the volume of earth excavated during the
construction of the Panama Canal.1
That paper also quotes an 1879 source as stating the following about the lower Yuba River:
The bottomlands along the Yuba and Bear rivers have been covered to a depth of
five to ten feet, extending, in some places, one and one-half miles back from the
streams.2
A more recent report, Beak Consultants, Inc. (1989), states “The debris plain ranged from about
700 feet wide and up to 150 feet thick near the edge of the foothills to nearly 3 miles wide and 26
feet tall near Marysville.”3
The efforts undertaken to control the hydraulic mining debris in the Yuba River also impacted
habitat for fish. Decades before the YRDP, gold mining operations changed the course of the
lower Yuba River, levee walls and dredge spoils training berms confined the river, California
Debris Commission dams (subsequently transferred to the USACE) blocked anadromous fish
upstream passage, and upstream water projects collected sediment and large wood.

1

Yoshiyama et al. (2001) (citing Gilbert (1917).
Yoshiyama et al. (2001) (citing Chamberlain and Wells 1879).
3
See Amended FLA, Vol IV, APDBA at Page BA6-3.
2
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The WQC almost entirely ignores these pre-YRDP impacts on the lower Yuba River’s habitat.
The WQC’s only acknowledgment of the historic impact of gold mining on the river is in its
rationale for Condition 21, concerning mercury management. (WQC, p. 24.)
As discussed below, however, the enormous pre-YRDP impacts on lower Yuba River habitat
remain primarily responsible for any degradation condition of that habitat and YRDP operations
have demonstrably improved that habitat. The WQC does not appear to consider or address this
information. The WQC’s Condition 12, therefore, is not supported by the available information.

4.0

THE WQC FAILS TO CONSIDER CDFW’S AND THE
SWRCB’S OWN INFORMATION CONCERNING PREYRDP CONDITIONS IN THE YUBA RIVER

There is a significant historical record of CDFW documentation of conditions in the lower Yuba
River in the two decades immediately preceding the YRDP’s construction. That documentation –
which is in the administrative record for the SWRCB’s 1992 and 2000 lower Yuba River waterright hearings – shows that, before the YRDP’s construction, conditions in the river for salmonids
were highly adverse. Among other things, there were numerous losses of salmon due to operations
by other water users. In prior comments to FERC on the YRDP’s relicensing, SWRCB staff
generally recognized the pre-YRDP problems with lower Yuba River habitat for salmonids. The
WQC, however, ignores all of these materials generated by CDFW and the SWRCB.
4.1

The WQC Fails to Consider CDFW’s Historical Characterization of Pre-YRDP
Lower Yuba River Habitat as Highly Adverse to Salmonids

As discussed above, the WQC asserts and implies that the YRDP bears significant responsibility
for what it terms “low quality and quantity of salmonid rearing habitat available in the Yuba
River,” making the general statement that, “Regulated rivers often lack riparian floodplain and
riparian overstory due to conditions that severely limit riparian regeneration and diminish or
constrain available area for tree establishment.” (WQC, p. 16.) In making these statements, the
WQC ignores reports by the California Department of Fish & Wildlife concerning the condition
of the Yuba River for salmonids in the period immediately preceding the YRDP’s construction.
(Wooster 1963; Wooster & Wickwire 1970.) These reports are part of the administrative record
for the SWRCB’s 1992, 2000 and 2003 water-right hearings concerning the Yuba River. The
condition of the Yuba River for salmonids prior to the YRDP is perhaps best captured by a term
of a November 4, 1960 “verbal agreement” among CDFW, Hallwood-Cordua Irrigation Districts
and PG&E, under which CDFW agreed to implement the following measure:
On or before September 7, Department of Fish and Game will install and maintain
a temporary barrier at the mouth of the Yuba River to prevent salmon from entering
the stream until October 15, when adequate transportation and spawning are
provided.
In other words, fewer than 10 years before the YRDP was built and began operating, conditions in
the lower Yuba River were so adverse for salmon that CDFW would build a temporary physical
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barrier to prevent salmon from even entering the river for a period of six weeks. (Wooster &
Wickwire 1970.)
CDFW’s historic reports provide significant documentation that, prior to implementation of the
YRDP, the lower Yuba River frequently exhibited extremely low flows and poor habitat conditions
for anadromous salmonids.


Fish and Wildlife in Relation to Proposed Water Developments on the Lower Yuba River
(T. W. Wooster, Submitted May 1963):
o P. 37 - “From 1941 to 1950, under most water conditions, salmon had access to
only 29% of the total available spawning area between Englebright Dam and the
mouth of' the Yuba River.”
o P. 43 – “Sedimentation caused by upstream mining activity and dredger operations
has degraded more than 40 percent of the potential salmon spawning area.”
o P. 50 – “There are several opportunities for enhancing the Yuba River king salmon
run in conjunction with the Agency's proposed developments… The primary reason
for construing any increases above 20,000 fish in the run as enhancement is that
the Yuba County Water Agency is not responsible for previous reductions in the
salmon potential.” [underline emphasis added].



A Report on the Fish and Wildlife Resources of the Yuba River to be Affected by the
Marysville Dam and Reservoir and Marysville Afterbay and Measures Proposed to
Maintain these Resources (Wooster and Wickwire 1970):
o Summary – “Existing developments have had adverse effects on fishlife. Present
developments completed in 1970 [construction of the YRDP] will enhance the
fishlife.” [insert added]
o P. 52 - “In the past in late September and October, the natural flows were reduced
by storage at Englebright and/or diversions at Daguerre to such low levels that
salmon migration was not possible…



Brief Summary of River Conditions Influencing Salmon Spawning in the Main Yuba River
– 1954 through 1962, Appendix A (Wooster 1963):
o 1954 – “By early fall rains and salmon arrived below Daguerre Point Dam on
November 8. Neither of the fish ladders at the dam were in operation since the
Hallwood Canal continued to divert most of the flow in the river to supply the
needs of a number of gun clubs.”
o 1955 – “The 1955 salmon run in the Yuba River was very poor. During the latter
part of October and early November when salmon usually enter the river the Yuba
was virtually dry. In fact there was not even standing water in the stream bed for
some distance below Daguerre Point Dam.” [underline emphasis added]
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o 1957 – “A construction company, earlier in the year, built a check dam across the
main channel of the river approximately ¼ mile below Daguerre Point Dam so that
they could remove gravel from this area. This diverted the river into a side channel
which normally is dry except at high water stages. In November the check dam was
removed and the stream rediverted into a channel in which the construction
company had been removing gravel. This resulted in a loss in the side channel of
the following: 5l completed redds, 15 incomplete redds, 36 ripe or partially spent
salmon, 2 steelhead.”
o 1958 – “Lack of water posed a great threat to the salmon run on the Yuba in 1958.
A combination of rain and timely releases of water averted what could have meant
the loss of most of the run. As it was, 114 of the 199 salmon carcasses recovered
between Daguerre Point Dam and the Baldwin Gravel Plant, the area which
suffered from low water, were of unspawned fish.”
o 1959 – “For the third consecutive year a portion of the salmon spawning run on
this stream was lost. The 1959 loss was a major one consisting of approximately
one-third of the total run. The extensive fish loss was the result of attraction of
salmon into the stream by relatively large flows with subsequent cutbacks and
diversion which resulted in an almost dry streambed in the spawning area below
Daguerre Point Dam.”


King Salmon Spawning Stocks in California’s Central Valley, 1961 (R. F. Elwell,
Submitted September 12, 1962):
o Spring-run Chinook Salmon (p. 8) – “No remaining spring run in the Yuba River.”
[underline emphasis added]
o Fall-Run Chinook Salmon (p. 8) – “Stranding and loss of salmon which has
occurred in past years through release and subsequent cutback of large flows was
averted this year by installation of a wire barrier above Highway 99 bridge. This
prevented fish from moving upstream the first week in September through the
middle of October.”

The WQC simply ignores this historical CDFW documentation of the dire conditions for salmon
and other fish of concern in the lower Yuba River in the years shortly preceding the YRDP’s
construction and operation. In fact, CDFW’s reports clearly state that “the Yuba County Water
Agency is not responsible for previous reductions in the salmon potential” and that construction
of the YRDP will enhance fish populations in the lower Yuba River. The pre-YRDP baseline
habitat conditions in the lower Yuba River are so adverse for salmon and other fish that CDFW
actually built physical barriers at the river’s mouth to keep those fish out of the river. The available
information – information available in the administrative record of prior SWRCB hearings
concerning the lower Yuba River – therefore does not support the WQC’s rationale for Condition
12, which states that construction and operation of the YRDP resulted in impacts to anadromous
salmonids and their habitat in the lower Yuba River.
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4.2

The WQC’s Rationale for Condition 12 is Contradicted by Prior Statements by the
SWRCB in the YRDP’s FERC Relicensing Process

The assertions about YRDP-related impacts in the rationale for the WQC Condition 12 contradicts
previous SWRCB statements submitted to FERC during the YRDP relicensing process,
particularly SWRCB comments and preliminary terms and conditions in response to FERC's
Notice of Ready for Environmental Analysis (REA) for the YRDP. The SWRCB’s August 25,
2017 comments signed by Mr. Philip Choy contain the following statements about the Yuba River
and the YRDP:


The Yuba River downstream of Englebright Dam has experienced significant alteration
due to non-Project related factors that, although historic, continue to influence biotic and
hydraulic processes in the lower Yuba River. (Page 17)



Hydraulic gold mining in the mountains of the Yuba River Basin released significant
amounts of sediment into the Yuba River watershed… By the early 20th century, upstream
mining debris was depleted and the Yuba River has since been in the status of degradation
and incision. (Page 17)



As a result from the influx of mining debris, the Yuba River was a highly unstable channel
that led to severe flooding . . . (Page 18)



Englebright Dam restricts coarse sediment transport and inhibits the transport of fine
sediment in the lower Yuba River. Buoyant LWM can pass Englebright Dam. (Page 18)



Approximately seven miles of levees were constructed from the 1860s through the 1960s
around the town of Marysville and on the north and south banks of the lower Yuba River
to prevent flooding. The levees reduced the sinuosity and floodplain width of the lower
Yuba River. (Page 18)



In the early 20th century, cobble training walls were created by dredging activities.
Training walls 20 to 75 feet tall lined approximately fifteen miles of both the north and
south side of the lower Yuba River (Adler 1980). Below Daguerre Point Dam a shorter,
third training wall was created between the training walls on the north and south side of
the lower Yuba River. The training walls promote scour and the formation of a permanent,
stable channel, which reduces floodplain width and connectivity as well as river sinuosity.
(Page 18)

These statements from the SWRCB’s August 25, 2017 comments indicated that, at an earlier point
in time, SWRCB staff had some understanding of the historical effects of hydraulic mining, and
the physical measures taken to address those effects, on habitat in the lower Yuba River for fish.
The WQC, however, reflects no such understanding and instead seeks to impose Condition 12
solely on YCWA in order to address those effects. Whatever the reason that the SWRCB staff did
not apply information within their knowledge in adopting Condition 12, the SWRCB’s own REA
comments to FERC demonstrate that the available information does not support Condition 12 or
the WQC’s rationale for it.
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5.0

DETAILED FACTUAL INFORMATION IN YCWA’S FERC
LICENSE APPLICATION SHOW THAT FISHERY
HABITAT IN THE LOWER YUBA RIVER WAS SEVERELY
DEGRADED PRIOR TO THE YRDP

The WQC (page 15) states that SWRCB staff considered the application materials that YCWA
submitted to FERC in preparing the WQC. In those materials, however, YCWA thoroughly
documented that the YRDP has not caused the current habitat conditions in the lower Yuba River
and that historical activities like hydraulic mining unrelated to YRDP caused those conditions.
Those materials documented that, in fact, YRDP operations have resulted in beneficial effects to
lower Yuba River habitat conditions. Because ongoing YRDP operations do not result in adverse
impacts to geomorphic and riparian conditions (which have been severely degraded due to past
and ongoing non-YRDP activities), there is no basis for Condition 12.
A comprehensive overview of the historical (pre-Project) conditions of the Yuba River Watershed
was provided in Section 6.0 of YWA’s Applicant-Prepared Draft BA (see pg. BA6-2 through pg.
BA6-52). That overview discussed hydraulic gold mining, construction of levees and gravel berms,
dredging, dam construction, and the historical geomorphology along the lower Yuba River.
YWA’s October 9, 2017 Response to Comments, Recommendations, Preliminary Terms and
Conditions and Preliminary Fishway Prescriptions also provided a detailed summary of pre-project
conditions and resultant impacts to the lower Yuba River. Major points from those two documents
are summarized below.
5.1

Hydraulic Gold Mining

The Yuba River suffered perhaps the most significant damage from hydraulic mining of any
California river. Hydraulic gold mining started in the mountains of the Yuba River Basin in 1853
and resulted in the release of vast amounts of sediment through the 1870s.4 Most of the sediment
was not exported from near-mine locations until the floods of 1861 (Mendell 1881)5. Sediment
production in the region accelerated through the 1870s and, by 1905, an estimated 1.4 billion cubic
meters (m3) of hydraulic mining sediment had been produced in the Yuba, Bear, Feather, and
American river basins (Table 1).6
Table 1. Sediment production from hydraulic mining in the Sierra Nevada.
Basin
Yuba River
Bear River
Feather River
American River
Total
Source: James et al. 2009.

Volume (Million yd3)
684
354
100
258
1396

Relative Production (%)
49.0
25.4
7.2
18.4
100

The influx of mining debris into the Yuba River Basin dramatically altered the morphology of the
lower Yuba River. With the onslaught of sand, gravel, and slickens from upstream, the lower 18
4

See Amended FLA, Vol IV, APDBA at Page BA6-3.
See Amended FLA, Exh. E at E3.3.1-22 (Section 3.3.1.1.6) (citing Mendell 1881).
6
See Amended FLA, Vol IV, APDBA at Page BA6-4.
5
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miles of the Yuba River were transformed into a braided, shifting stream system. The lower Yuba
River was, in 1900, described as “… one uninterrupted waste of sand and gravel”.7 Any vestiges
of the original channel were completely obliterated.8 Figure 1 shows some of the impacts of the
mining debris on the river channel in 1905.9 Even prior to mining, the river had already been
highly altered by sedimentation, agriculture, and engineering projects.10
Adler11 states that by 1906, the supply of hydraulic mining debris from upland areas was mostly
depleted and degradation became the dominant process along the Yuba River. The California
Debris Commission constructed Daguerre Point Dam in 1906 to relocate the river and prevent
hydraulic mining debris from the Yuba River Watershed from flowing into the Feather and
Sacramento Rivers.12

Figure 1. The “Narrows” at Parks Bar on the Yuba River in 1905 (Source: Gilbert 1917).

Based upon historical channel cross-section data collected along the Yuba River during the late
1800s and early 1900s and updated in 1979, Adler concluded that the river channel had attained
equilibrium by 1940 to a channel morphology similar to its pre-1849 channel configuration (i.e.,
single stable channel, and similar channel elevation), except the stream channel was now bordered
by large cobble training walls that constrain the channel width in many sections.13 Englebright
Dam on the Yuba River was constructed in 1941 by the California Debris Commission to trap
7

See Amended FLA, Vol IV, APDBA at Page BA6-4 (citing Mansfield et al. 1900).
See Amended FLA, Vol IV, APDBA at Page BA6-4 (citing Adler 1980).
9
See Amended FLA, Vol IV, APDBA at Page BA6-5 (citing Gilbert 1917).
10
See id. (citing James 2013).
11
See Amended FLA, Exh. E at E3.3.1-22 (Section 3.3.1.1.6) (citing Adler 1980).
12
See id., Exh. E at E3.3.1-8 (Section 3.3.1.1.3).
13
See id., Exh. E at E3.3.1-22 (Section 3.3.1.1.6) (citing Adler 1980).
8
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sediment derived from mining operations in the Yuba River Watershed. Adler further concluded
that since 1940, almost 90 percent of the hydraulic mining debris deposited in the Yuba River
downstream of Englebright Dam remained as quasi-permanent deposits in the floodplains.
At the mouth of the Yuba River at the south edge of Marysville, 70 feet or more of sediment
eventually filled the river channel.14 Upstream of Marysville, entire communities were buried
under more than 40 feet of silt and gravel.15 Sacramento River Flood Control Project levees were
constructed along the Feather and Yuba Rivers and their tributaries to prevent flooding of valley
communities.16 The levees prevented communities from becoming buried under the sediments that
were washed down from the mountains. The levees were built even higher and designed to confine
the floodwaters to a relatively narrow channel that would maintain sufficiently high velocities to
efficiently convey sediment through the system, reducing the amount of dredging necessary to
maintain navigation. As a result of the levees, Marysville, Olivehurst, and Linda are now many
feet below the floodwater levels of the Feather and Yuba Rivers.17
The lower Yuba River downstream of Englebright Dam continues to change in response to the
complex assemblage of natural processes and human impacts. The legacy of hydraulic mining is
the first and foremost impact to the system. Englebright Dam blocks further impacts from upstream
mining debris, and is directing the river on a trajectory toward restoration of the pre-existing
landform (Pasternack 2010). Daguerre Point Dam serves as a stabilizer in the system, providing a
base level for the extent of incision between Daguerre Point and Englebright dams. Mechanized
re-working of alluvium and associated channelization have dictated the lateral bounds of the river,
and also impact the diversity and distribution of river-corridor landforms. The fluvial
geomorphology of the Yuba River is so unique that it is crucial to evaluate it on its own terms and
not to apply simple generalizations and concepts from other rivers with dams (Pasternack 2010).18
5.2

Levees, Training Berms, and Dredging

Construction of levees along the lower Yuba River to protect the town of Marysville started as
early as 1868 and, by the early 1960s, levees extended completely around the town of Marysville
and approximately 7 miles upstream along the north and south banks of the lower Yuba River.
Additionally, commencing in 1880, a series of brush and debris dams was constructed on the lower
Yuba River to control or store mining sediment loads in the basin. Early efforts consisting of brush
dams were quickly overtopped, as was the concrete Barrier #1 that was located approximately 4
miles upstream of Daguerre Point Dam. Daguerre Point Dam was constructed in 1906, partially
breached and repaired multiple times, most recently in 1965, and remains in place today.19
Fifteen miles of 20-75 ft high gravel berms were constructed between 1910 and 1935 by gold
dredges to promote the scouring and formation of a permanent, stable channel (Adler 1980). The
gravel berms extend along both banks of the lower Yuba River from a point located 4.5 mi
upstream of Daguerre Point Dam to 2.5 miles downstream of the dam. The gravel berms
14

See id.
Id. (citing Hoover et al. 1990).
16
See Amended FLA, Exh. E at 3.3.1-22 (Section 3.3.1.1.6).
17
See id.
18
See Amended FLA, Vol IV, APDBA, p. BA6-66.
19
See Amended FLA, Vol IV, APDBA, p. BA6-5.
15
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encompass the entirety of the Dry Creek and Daguerre Point Dam reaches, and approximately half
of the Parks Bar Reach. During the period of gravel berm construction and for up to 30 years
following, gold dredges intermittently worked channel areas in these reaches, sometimes changing
channel configuration and directly removing riparian vegetation (CALFED and YCWA 2005).20
The lower Yuba River has been further altered due to in-channel human activities. The greatest
impact came from dredgers processing and re-processing most of the alluvium in the river valley
in the search for residual gold and to control the river (James et al. 2009). First, there was the
formation of the approximately 10,000-acre Yuba Goldfields in the ancestral migration belt.
Subsequently, there was the relocation of the river to the Yuba Goldfield’s northern edge and its
isolation from most of the Goldfields by large “gravel berms” of piled-up dredger spoils.
Review of aerial photographs taken over time has provided some qualitative views and
representation of changes that have occurred in the lower Yuba River channel over the past. A
comprehensive catalog of aerial photos spanning the time period of 1936 through 2010 was
compiled by L. Allan James for the Yuba Accord River Management Team (RMT) in 2010 and
2011 from sources including the U.S. Geological Survey (USGS), USACE, the California
Department of Water Resources (DWR) and the California State Archives. YCWA (2013) used
these photographs to evaluate historical channel and riparian (described below) changes in the
lower Yuba River. The photo sets utilized in this analysis described below were reasonably
comparable, spanned the period from prior to the construction of Englebright Dam through the
construction of the Project facilities, and extend to the modern day. Additionally, the selected
photo sets span several very large channel-changing flood events.21
Between 1947 and 1970, the lower Yuba River within the Dry Creek study site experienced
dramatic changes to the channel location and morphology, partly due to anthropogenic activities
(Figure 2). The 1947 photo shows dredger mining operations on the north and south side of the
valley, and the river flowing as a single-thread channel. By 1970, the mining operations on the
north side had ceased and the south side operations had expanded northward into the valley, thus
forcing the channel farther north as well. Also by 1970, the channel had switched from a singlethread stream to a multi-thread or braided stream. The channel is currently less braided than in
1970, but still exhibits flow splits and backwater regions at this site. From a geomorphic
perspective, a change from single-thread to multi-thread channels generally means an increase in
sediment load and thus a decrease in stability.22
The Daguerre Point Dam site also underwent a large geomorphic change during this time period
(Figure 3). The 1947 photograph shows two large, parallel channels through this reach, while the
1970 photograph shows that the perennial, fully connected, within-bank low flows had been
abandoned within the northern channel. By 1970, low flow had become concentrated in the
southern channel. Recent field reconnaissance reveals that the river has built up a natural levee at
the upstream entrance to this northern channel, perhaps due to the increased sediment input from
upstream. Subsequently, this abandoned northern channel is not re-inhabited by perennial low
flow, but it has always exhibited several perennially wet sections. Results from 2D hydrodynamic
20

See Amended FLA, Vol IV, APDBA, p. BA6-5.
See Amended FLA, Vol IV, APDBA, pp. BA6-11 to BA6-19.
22
See Amended FLA, Vol IV, APDBA, p. BA6-11 to BA6-12.
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Figure 2. Yuba River in the vicinity of the Dry Creek Reach in 1947 and 1970.

models that are based on 2008 topography show that currently this natural levee breaches and the
northern channel inundates when the flow exceeds about 10,000 to 15,000 cfs (G. Pasternack, pers.
comm. 2012). From a geomorphic perspective, the increased flow concentration in the south
channel would be expected to be matched by either an increase in channel width and/or depth, or
(if little to no changes in the geometry occur) an increase in the frequency of flows spilling out of
the channel banks onto the floodplain.
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Figure 3. Yuba River in the vicinity of the Daguerre Point Dam Reach in 1947 and 1970.
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5.3

Riparian Vegetation

Historically, gravel berms hindered the meandering nature of the lower Yuba River and ultimately
confined the lateral limits of the river to a narrow corridor at the northern extent of its historic
floodplain. As a result, riparian vegetation that historically was established on higher surfaces that
were once inundated about every other year, and also had a shallow groundwater influence, were
eliminated and no new riparian vegetation could regenerate on higher remnant floodplain surfaces
(cbec and McBain & Trush 2010).23
While pre-YRDP activities like hydraulic mining, construction of sediment-control dams, and
construction of levees drastically altered the geomorphology of the stream channel, the riparian
vegetation generally has been resilient and variable through time. In the lower Yuba River, six
study sites (i.e., Marysville, Hallwood, Daguerre Point Dam, Dry Creek, Parks Bar, and Timbuctoo
Bend) were assessed24 to document the cumulative change from the earliest available photo (1937
or 1947, depending on site) to 2010 (Figure 4 includes an example of the imagery presented in
Technical Memorandum 6-2, Attachment 6-2E).25 Cumulative changes in riparian vegetation
cover in the Englebright Dam and Narrows study sites exhibited some decrease over time, although

Figure 4. Example of Timbuctoo Bend channel structure and historic vegetation for multiple years
as follows from left to right: 1937 (flow unknown), 1947 (1,500 cfs), 1970 (703 cfs), 1987 (962 cfs),
2010 (3,300 cfs). Originally provided in Technical Memorandum 6-2, Attachment 6-2E.

very little change was detected in the Narrows study site. For the remaining study sites, the
cumulative change in riparian vegetation cover increased over time, although small changes were
observed in the Englebright Dam, Narrows and Marysville study sites. By contrast, dramatic
23

See Amended FLA, Vol IV, APDBA, p. BA6-76.
See id., Exh. E, App. E6, Technical Memorandum 6-2.
25
Amended FLA, Exh. E, App. E6.
24
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increases in riparian vegetation cover were observed in the Dry Creek and Parks Bar study sites.
The Dry Creek, Daguerre Point Dam and Hallwood sites had the greatest vegetated area, and they
were the most dynamic, exhibiting a decrease in vegetative cover through 1970, when YRDP
facilities were constructed, and then increases in vegetative cover through 2010.
Overall, aerial imagery analyses demonstrate that since construction and operation of the YRDP,
some areas of the lower Yuba River have exhibited generally consistent trends in the amount of
riparian vegetation cover, while other areas have shown dramatic increases in riparian vegetation.
5.4

FERC Conclusions Concerning Pre- and Post-YRDP Conditions

Unlike the WQC, the FERC and USACE FEIS recognized the effect of historical pre-YRDP
activities on the lower Yuba River:


The FERC and USACE FEIS (p. 3-211) analysis concluded that “Historical activities
unrelated to project effects are responsible for the current geomorphic characteristics of
the lower Yuba River. These transformative activities include hydraulic mining, sediment
management, and subsequent dam building for sediment control by the California Debris
Commission, and historical flood control channelization. Even prior to mining, the river
had already been highly altered by sedimentation, agriculture, and engineering projects.”



The FERC and USACE FEIS (p. 3-211) concluded that “… riparian conditions in the
lower Yuba River are essentially unchanged or perhaps slightly improved from pre-project
conditions.”



The FERC and USACE FEIS (p. 3-211) concluded that “Aquatic and riparian habitat in
the lower Yuba River has been slowly recovering from the variety of historical disturbances
tied to hydraulic mining, dam building by the federal government for sediment and flood
control, and channelization…”

It is unclear why the WQC contains statements attempting to attribute degraded lower Yuba River
habitat conditions to the YRDP, considering that available information demonstrates that these
conditions were caused by historical pre-YRDP activities. In any case, the WQC makes no attempt
to address or refute FERC’s factual conclusions based on widely available information.

6.0

CONTRARY TO THE WQC’S RATIONALE FOR
CONDITION 12, AVAILABLE INFORMATION SHOWS
THAT YRDP OPERATIONS HAVE PROVIDED LOWER
YUBA RIVER HABITAT BENEFITS

Although the WQC’s rationale for Condition 12 includes several general statements asserting
YRDP-related impacts to spring-run Chinook salmon and steelhead habitat, the WQC provides no
hydrologic analysis or other type of technical analysis to demonstrate that the YRDP diminishes
habitat suitability in the lower Yuba River. (WQC, p. 22.) By contrast, as part of the YRDP
relicensing, YWA developed an Applicant-Prepared Draft Biological Assessment (BA) that
included an analysis of the “Environmental Baseline” compared to “Without Project” conditions.
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That comparison – which is referenced below as comparing “With YRDP” and “Without YRDP”
conditions – was conducted to evaluate potential impacts of the YRDP to conditions that would
exist in the lower Yuba River in the absence of the YRDP. Excerpts from the modeling and effects
assessment in the Applicant-Prepared Draft BA (pp. BA6-82 to BA6-143) were used to evaluate
whether the WQC’s rationale for Condition 12 is supported by valid technical information
concerning the YRDP’s effects on lower Yuba River habitat conditions.
Comparison of the With YRDP scenario to the Without YRDP scenario was conducted to estimate
the Project’s incremental effects to aquatic habitat conditions in the lower Yuba River. The
“Without YRDP” scenario represents mean daily flows and water temperatures in the lower Yuba
River as if Project facilities and operations did not exist, but with all other water projects in the
upper Yuba River Basin operating. Measured inflows and synthesized accretions used in the
Without YRDP hydrology are used as inputs to YWA’s Operations Model. Both the With YRDP
scenario and the Without YRDP scenario are simulated by YWA’s Operations Model to estimate
mean daily flows in the lower Yuba River for 41 years (WY 1970 through WY 2010).26 For a
detailed description of the model, see Technical Memorandum 2-2, Water Balance/Operations
Model, which can be found on FERC’s eLibrary as referenced by the FERC accession number
provided in Table E6-2 of Appendix E6, of YCWA’s Amended Final License Application (FLA).
The WQC states that SWRCB staff considered YCWA’s Amended FLA in preparing the WQC.
(WQC, p. 15.)
With YRDP and Without YRDP mean daily water temperatures in the lower Yuba River for the
41-yr (WY 1970 through WY 2010) evaluation period were simulated by YWA’s HEC-5Q water
temperature model used for the FERC relicensing process. Documentation for that model,
including details of model construction and validation, can be found in Technical Memorandum
2-6, Water Temperature Models which can be found on FERC’s eLibrary as referenced by the
FERC accession number provided in Table E6-2 of Appendix E6, of YCWA’s Amended FLA.
Water temperature model output for the With YRDP and the Without YRDP scenarios was
submitted to FERC as “53b 40b App E6 Hydrology Water Temp Data and Models.zip”. The WQC
states that SWRCB staff considered YCWA’s Amended FLA in preparing the WQC. (WQC, p.
15.)
6.1 Water Temperature
Empirical evidence regarding the influence of implementation (construction and operation) of the
YRDP is provided by comparing actual monitored water temperatures pre- and post-YRDP, which
was presented in the Applicant-Prepared Draft BA (pp. BA6-82 to BA6-143). That document
reported that in 1993, YCWA convened a water temperature advisory committee comprised of
representatives from CDFW and USFWS. Pursuant to input provided by this committee, the lowlevel outlet has been used for all controlled releases from New Bullards Bar Dam since September
1993. Figure 5 shows the monthly average of measured Marysville daily mean water temperatures
during the three periods for which water temperature data were available for pre- and post-YRDP
conditions evaluated in the Applicant-Prepared Draft BA :

26

See Amended FLA, Vol IV, APDBA at Page BA6-83.
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Pre-Project period from 1965 to 1968 (two wet and two below normal years27).



Project period from 1974 to 1977 (two wet and two critical years).



Modified operations during the Project period from 1993 to 200528 (five wet, four above
normal, one below normal, one dry, and two critical WYs).

The monthly average of daily mean water temperatures during the 1974 to 1977 period show
reductions in summer water temperatures compared to the 1965 to 1968 period, even though the
1974 to 1977 period included a severe drought (1976-1977). These reductions in summer water
temperatures, relative to pre-Project conditions, demonstrate the effects of Project operations since
the completion and initial operation of New Bullards Bar Dam and Reservoir in 1970.
Compared to the period of 1965 to 1968, the monthly averages of daily mean water temperatures
were substantially lower during the 1993 to 2005 period, from mid-summer into the fall, with the
average August temperature over 10°F lower. The reduction in summer and fall water
temperatures was attributed to the continued releases of water from the coldwater pool in New
Bullards Bar Reservoir.

Figure 5. Monthly average of daily Yuba River water temperatures at the Marysville gage for periods
of pre- and post-Yuba River Development Project.
In addition to water temperature monitoring, YWA has previously demonstrated through water temperature
modeling that the “With YRDP” scenario results in significantly more suitable, and more frequently
suitable, water temperatures than the “Without YRDP” scenario29. Examination of modeled water
temperatures demonstrates that lethal water temperatures would occur during the over-summer juvenile
rearing period for spring-run Chinook salmon and steelhead in the lower Yuba River under Without YRDP
conditions, in stark contrast to the suitable water temperatures under the With YRDP scenario.
27

WYTs are defined by the Yuba River Index (B-E, Yuba River Index: WY Classifications for Yuba River, 2000).
Water temperature data are available for 1989 to 2005. However, after September 1993, and prior to the operational
implementation of the Yuba Accord in 2006, the low-level outlet of New Bullards Bar Reservoir was consistently
used to release water for power generation at New Colgate Powerhouse to assist in the management of water
temperatures in the lower Yuba River.
29
See Amended FLA, Vol IV, APDBA at Pages BA6-190 to BA6-196.
28
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Water temperature exceedance probabilities are generally similar under the With YRDP and
Without YRDP scenarios during the relatively cold winter through early spring months (i.e.,
December through April), and therefore are of similar suitability for most lifestages of spring-run
Chinook salmon and steelhead. By contrast, during spring through fall months (i.e., May through
October), generally water temperatures are considerably cooler and therefore substantially more
suitable for all lifestages of spring-run Chinook salmon and steelhead under the With YRDP
relative to the Without YRDP scenario. Specifically, water temperatures are substantially more
suitable for the following species and lifestages and associated time period:


Spring-run Chinook Salmon







Adult Migration (June – September)
Adult Holding (late May – September)
Spawning (September – mid October)
Embryo Incubation (September – October)
Juvenile Rearing and Downstream Movement (June – October)
Yearling+ Smolt Emigration (October)

 Steelhead






Adult Migration (August - October)
Adult Holding (August – October)
Embryo Incubation (May)
Juvenile Rearing and Downstream Movement (June – October)
Yearling+ Smolt Emigration (October)

Overall, spring-run Chinook salmon and steelhead water temperatures are substantially more
suitable under the With YRDP scenario than under the Without YRDP scenario. Particularly in
relation to water temperatures, the available information does not support the statement in the
WQC’s rationale for Condition 12 that the YRDP “contributes to low quality and quantity of
salmonid rearing habitat available in the Yuba River.” (WQC, p. 22.)
6.2 Habitat Availability
Spawning habitat, as well as rearing habitat, oftentimes is expressed as Weighted Useable Area
(WUA). WUA is computed as the sum of the wetted surface area, weighted by multiplying that
area by habitat suitability variables (most often velocity, depth, and substrate or cover) which range
from 0.0 to 1.0 each, and normalized to square units (e.g., ft2) (Payne 2003). As such, WUA serves
as an index of both habitat quantity and quality.
Based upon the modeling that was conducted for YRDP relicensing (see the Applicant-Prepared
Draft BA), the With YRDP and Without YRDP scenarios exhibited generally similar amounts of
habitat (WUA) for: (1) steelhead spawning; (2) spring-run Chinook salmon fry rearing in-channel,
and full-flow habitat; and (3) steelhead fry rearing in-channel habitat (with substantially more
habitat provided by the With YRDP scenario over the lower nearly 25 percent of the distribution,
when habitat is most limiting) and steelhead fry full-flow habitat.
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Substantial differences in the amounts of habitat provided under the With YRDP scenario relative
to the Without YRDP are presented and briefly described below.
6.2.1

Spring-run Chinook Salmon Spawning Habitat30

The With YRDP scenario provides substantially more spring-run Chinook salmon spawning
habitat than does the Without YRDP scenario, over the entire simulation period and for each Water
Year Type (WYT) (Table 2). The With YRDP scenario provides increasingly more spring-run
Chinook salmon spawning habitat than the Without YRDP scenario as WYTs become drier, with
12.7 percent more maximum spawning habitat during wet Water Years (WYs) to 39.8 percent
more during critical WYs. The With YRDP scenario provides an average of over 96 percent of
maximum spawning WUA during all WYTs, whereas the Without YRDP scenario provides an
average of only about 56 to 87 percent of maximum spawning WUA during any WYT.
Much more spring-run Chinook salmon spawning habitat is provided under the With YRDP than
the Without YRDP scenario over the entire exceedance probability distribution (Figure 6). Also,
the With YRDP scenario achieves over 95 percent of maximum spawning WUA with about a 98
percent probability, by contrast to the Without YRDP scenario which achieves 95 percent or more
of maximum spawning WUA with only about a 2 percent probability.
Table 2. Long-term and WYT average spring-run Chinook salmon spawning WUA (percent of
maximum) under the With YRDP and Without YRDP scenarios.

1
2

WYTs1

Long-term
Full Simulation Period2

Wet

Above
Normal

Below
Normal

Dry

Critical

With YRDP

98.8

99.3

99.4

99.6

99.6

96.1

Without YRDP

75.1

86.6

79.5

74.3

66.7

56.3

Difference

23.7

12.7

19.9

25.3

32.9

39.8

Scenario

As defined by the Yuba River Index (YRI) WY Hydrologic Classification.
Based on the WY 1970-2010 simulation period.

30

See Amended FLA, Vol IV, APDBA at Page BA6-92 to BA6-93.
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— With YRDP
— Without YRDP

Figure 6. Spring-run Chinook salmon spawning habitat duration over the 41-year hydrologic period
for the With YRDP and Without YRDP scenarios.

6.2.2

Spring-run Chinook Salmon and Steelhead Juvenile Rearing Habitat

As described in the Applicant-Prepared Draft BA, two separate evaluations of juvenile rearing
habitat (WUA) were conducted – an in-channel analysis, and a full-flow analysis. For the inchannel analysis, rearing WUA for spring-run Chinook salmon and steelhead was evaluated for
simulated flows up to 5,000 cfs, which generally represents the bankfull flow in the lower Yuba
River. Substrate was representative of instream object cover because of its provision of localized
hydraulic roughness, and was modeled up to 5,000 cfs. Hence, for the Applicant-Prepared Draft
BA, in-channel rearing with cover analyses are presented for flows up to 5,000 cfs.
For the full-flow analyses, because no field-based substrate and cover mapping was conducted in
the terrestrial river corridor outside the 5,000 cfs wetted area, substrate values in overbank areas
were extrapolated from available data (as described in TM 7-10)31 and used for the full-flow
analysis, and cover was not included. In the Applicant-Prepared Draft BA, spring-run Chinook
salmon and steelhead rearing without cover analyses are presented for the full range of flows over
31

Yuba River Development Project FERC Project No. 2246, Technical Memorandum 7-10 - Instream Flow
Downstream of Englebright Dam. http://www.ycwa-relicensing.com/Technical%20Memoranda/TM%200710%20-%20Instream%20Flow%20Downstream%20of%20Englebright%20Dam%20%20FINAL%20POSTED%20091313/TM%207-10.pdf
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the hydrologic period of evaluation. Because overbank flows (greater than 5,000 cfs) are relatively
infrequent, transient in nature, occur primarily as a result of storm runoff and exceed the combined
release capacity at Narrows 1 and Narrows 2, using a theoretical maximum WUA associated with
such flows would be inappropriate in an analysis over the entire 41-year period of evaluation.
Accordingly, for these analyses, results instead are presented in terms of acres of WUA (separately
for flows less than or equal to 5,000 cfs, and for flows greater than 5,000 cfs) for the long-term
average and for scaled averages by water year type. Scaled averages by WYT were calculated
using the total number of days in the entire simulation period to account for the relative
contribution of habitat by WYT to the total amount of habitat over the entire simulation period.
Spring-run Chinook Salmon Juvenile In-channel Rearing Habitat32
The With YRDP scenario provides substantially more spring-run Chinook salmon juvenile rearing
in-channel habitat than the Without YRDP scenario.
Over the entire 41-year simulation period, long-term average percent of maximum juvenile rearing
in-channel habitat WUA in the lower Yuba River is substantially higher under the With YRDP
relative to the Without YRDP scenario (long-term average of 96.3 percent versus 79.6 percent of
maximum WUA) (Table 3). The With YRDP scenario also results in substantially more juvenile
rearing habitat during all WYTs, ranging from 13.9 percent more during wet WYs to 21.3 percent
more during critical WYs. The With YRDP scenario provides an average of over 95 percent of
maximum juvenile in-channel rearing WUA during all WYTs, whereas the Without YRDP
scenario provides an average of 75.8 to 81.6 percent of maximum juvenile rearing WUA over all
WYTs.
Table 3. Long-term and WYT average spring-run Chinook salmon juvenile rearing in-channel WUA
(percent of maximum) under the With YRDP and Without YRDP scenarios.
Long-term
Full Simulation Period2

With YRDP

Scenario

1
2

WYTs1
Wet

Above
Normal

Below
Normal

Dry

Critical

96.3

95.5

95.7

96.4

97.5

97.1

Without YRDP

79.6

81.6

79.7

80.7

80.1

75.8

Difference

16.7

13.9

16.0

15.7

17.4

21.3

As defined by the Yuba River Index (YRI) WY Hydrologic Classification.
Based on the WY 1970-2010 simulation period.

The With YRDP scenario provides higher amounts of spring-run Chinook salmon juvenile inchannel rearing habitat (percent of maximum) over the entire exceedance distribution, and
provides substantially more habitat over about the lower 40 percent of the distribution (Figure 7).
The With YRDP scenario achieves over 90 percent of maximum spawning WUA with about a 99
percent probability, while the Without YRDP scenario achieves over 90 percent of maximum
juvenile rearing WUA with about a 60 percent probability.

32

See Amended FLA, Vol IV, APDBA at Page BA6-119 to BA6-121.
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—
—

With YRDP
Without YRDP

Figure 7. Spring-run Chinook salmon juvenile rearing in-channel habitat duration over the 41-year
hydrologic period for the With YRDP and Without YRDP scenarios.

Spring-run Chinook Salmon Juvenile Rearing Full-Flow Habitat33
The With YRDP provides substantially more (15.3 percent) spring-run Chinook salmon juvenile
rearing habitat (WUA) over the entire simulation period, and more habitat during each WYT,
compared to the Without YRDP scenario for the full-flow analysis. Relative to the Without YRDP
scenario, the With YRDP scenario results in increasing amounts of juvenile rearing habitat as
WYTs progress from wet to critical, with 8.1 and 27.8 percent higher amounts of juvenile rearing
habitat during wet and critical WYs, respectively (Table 4).

33

See Amended FLA, Vol IV, APDBA at Page BA6-123 to BA6-125.
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Table 4. Long-term average WUA (acres) over the 41-year period of evaluation and WYT-specific
relative contribution to the long-term average WUA of spring-run Chinook salmon juvenile rearing
habitat for the full-flow analysis, under the With YRDP and the Without YRDP scenarios.
Scenario

WYTs1

Long-term
Full Simulation Period2

Wet

Above Normal

Below Normal

Dry

Critical

14,974
13,411
1,563
253.3
223.7
29.6

5,477
4,198
1,279
92.4
67.8
24.6

2,191
2,003
188
35.9
32.6
3.3

2,557
2,468
89
42.6
41.1
1.5

1,826
1,823
3
31.4
31.4
0

2,923
2,919
4
50.9
50.8
0.1

14,974

5,477

2,191

2,557

1,826

2,923

12,756
2,218
219.6

3,945
1,532
85.4

1,772
419
31.8

2,349
208
36.7

1,791
35
25.7

2,899
24
39.8

177.6
42.0

55.6
29.8

24.4
7.4

33.0
3.7

25.1
0.6

39.4
0.4

33.7

7.0

4.1

5.9

5.7

11.1

15.3%

8.1%

12.8%

16.1%

22.2%

27.8%

With YRDP
Total Days in Analysis
Days ≤ 5,000 cfs
Days > 5,000 cfs
Avg. WUA
WUA ≤ 5,000 cfs
WUA > 5,000 cfs
Without YRDP
Total Days in Analysis
Days ≤ 5,000 cfs
Days > 5,000 cfs
Avg. WUA
WUA ≤ 5,000 cfs
WUA > 5,000 cfs
Differences
Avg. WUA
% change
1

As defined by the Yuba River Index (YRI) WY Hydrologic Classification.
2
Based on the WY 1970-2010 simulation period.

Steelhead Juvenile Rearing In-channel Habitat34
The With YRDP scenario provides substantially more steelhead juvenile rearing in-channel habitat
than the Without YRDP scenario.
Over the entire 41-year simulation period, long-term average percent of maximum steelhead
juvenile rearing in-channel habitat WUA in the lower Yuba River is substantially higher under the
With YRDP relative to the Without YRDP scenario (long-term average of 96.6 percent versus 79.1
percent of maximum WUA) (Table 5).
Table 5. Long-term and WYT average steelhead juvenile rearing in-channel WUA (percent of
maximum) under the With YRDP and Without YRDP scenarios.
Wet

Above
Normal

Below
Normal

Dry

Critical

With YRDP

96.6

95.6

95.8

96.8

98.1

97.4

Without YRDP

79.1

81.1

79.1

80.2

79.7

75.2

Difference

17.5

14.5

16.7

16.6

18.4

22.2

Scenario

1
2

WYTs1

Long-term
Full Simulation Period2

As defined by the Yuba River Index (YRI) WY Hydrologic Classification.
Based on the WY 1970-2010 simulation period.

34

See Amended FLA, Vol IV, APDBA at Page BA6-127 to BA6-129.
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The With YRDP scenario also results in substantially more juvenile rearing habitat during all
WYTs, ranging from 14.5 percent more during wet WYs to 22.2 percent more during critical WYs.
The With YRDP scenario provides an average of over 95 percent of maximum juvenile in-channel
rearing WUA during all WYTs, whereas the Without YRDP scenario provides an average of 75.2
to 81.1 percent of maximum juvenile rearing WUA over all WYTs.
The With YRDP scenario provides higher amounts of steelhead juvenile in-channel rearing habitat
(percent of maximum) over the entire exceedance distribution, and provides substantially more
habitat over about the lower 40 percent of the distribution (Figure 8). The With YRDP scenario
achieves over 90 percent of maximum spawning WUA with about a 99 percent probability, while
the Without YRDP scenario achieves over 90 percent of maximum juvenile rearing WUA with
about a 63 percent probability.

— With YRDP
— Without YRDP

Figure 8. Steelhead juvenile rearing in-channel habitat duration over the 41-year hydrologic period
for the With YRDP and Without YRDP scenarios.
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Steelhead Juvenile Rearing Full-Flow Habitat35
The With YRDP scenario provides substantially more (16.6 percent) steelhead juvenile rearing
habitat (WUA) over the entire simulation period, and more habitat during each WYT, compared
to the Without YRDP scenario for the full-flow analysis. Relative to the Without YRDP scenario,
the With YRDP scenario results in increasing amounts of juvenile rearing habitat as WYTs
progress from wet to critical, with 8.9 and 29.5 percent higher amounts of juvenile rearing habitat
during wet and critical WYs, respectively (Table 6).
Table 6. Long-term average WUA (acres) over the 41-year period of evaluation and WYTspecific relative contribution to the long-term average WUA of steelhead juvenile rearing
habitat for the full-flow analysis, under the With YRDP and the Without YRDP scenarios.
WYTs1

Long-term
Full Simulation Period2

Wet

Above Normal

Below Normal

Dry

Critical

Total Days in Analysis
Days ≤ 5,000 cfs
Days > 5,000 cfs

14,974
13,411
1,563

5,477
4,198
1,279

2,191
2,003
188

2,557
2,468
89

1,826
1,823
3

2,923
2,919
4

Avg. WUA
WUA ≤ 5,000 cfs
WUA > 5,000 cfs

259.7
229.7
30.0

94.4
69.4
25.0

36.7
33.4
3.3

43.9
42.3
1.5

32.4
32.4
0.0

52.3
52.2
0.1

14,974
12,756
2,218
222.7
180.0
42.7

5,477
3,945
1,532
86.7
56.3
30.4

2,191
1,772
419
32.2
24.7
7.5

2,557
2,349
208
37.3
33.5
3.7

1,826
1,791
35
26.1
25.5
0.6

2,923
2,899
24
40.4
39.9
0.4

Avg. WUA

37.0

7.7

4.5

6.6

6.3

11.9

% change

16.6%

8.9%

14.0%

17.7%

24.0%

29.5%

Scenario

With YRDP

Without YRDP
Total Days in Analysis
Days ≤ 5,000 cfs
Days > 5,000 cfs
Avg. WUA
WUA ≤ 5,000 cfs
WUA > 5,000 cfs
Differences

1
2

As defined by the Yuba River Index (YRI) WY Hydrologic Classification.
Based on the WY 1970-2010 simulation period.

Quantitative assessments of water temperature and habitat conditions for spring-run Chinook
salmon and steelhead demonstrate that conditions are substantially more suitable under the With
YRDP scenario than under the Without YRDP scenario. The WQC assertions that the Project has
adversely impacted habitat are not supported by actual evaluations, and do not serve as rationale
for Condition 12.
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7.0. THE WQC’S SUGGESTIONS THAT YRDP OPERATIONS
ARE AN IMPORTANT REASON WHY YUBA RIVER
SALMONID POPULATIONS MAY BE LOW DO NOT
CONSIDER
HIGHLY
RELEVANT
OUT-OF-BASIN
FACTORS
The WQC’s rationale for Condition 12 states, in part, on page 22:
Restoration activities such as lowering floodplain surfaces, planting riparian
vegetation, LWM management, and/or gravel augmentation (Condition 12) will
help improve the quantity, quality, and complexity of salmonid rearing habitat in
the lower Yuba River. Central Valley spring-run Chinook salmon are listed as
threatened under the federal ESA and the California ESA and steelhead trout are
listed as threatened under the federal ESA. The status of both species on the Yuba
River is in decline. Low return numbers and failure to support or restore fish
populations are the result of many factors, including low-quality juvenile rearing
habitat, lack of LWM and instream cover, lack of riparian overstory, reduced
invertebrate food sources, and lack of access to floodplain habitat . . .
The Project contributes to the low quality and quantity of salmonid rearing habitat
available in the Yuba River.
This attempt to link YRDP operations to “low return numbers” and “failure to support or restore
fish populations” through asserted effects of those operations on lower Yuba River habitat,
however, fails to consider significant out-of-basin factors that impact those populations.
According to NMFS (2014), 63 out-of-basin stressors affect all identified lifestages of the lower
Yuba River populations of spring-run Chinook salmon and steelhead. A few out-of-basin stressors
include: (1) ocean habitat conditions; (2) ocean harvest impacts; (3) hatchery influence; (4)
predation in the Feather River, Sacramento River and the Delta; (5) entrainment at the Central
Valley Project (CVP) and State Water Project (SWP) pumping plants in the Delta; (6) water
temperatures in the Feather River, Sacramento River, and the Delta; and (7) disease. YWA and
operation of the YRDP lacks the ability to control or to significantly influence system-wide
conditions that strongly affect the abundance of anadromous salmonids returning to the lower
Yuba River.
The WQC asserts that low return numbers (i.e., abundance) of spring-run Chinook salmon and
steelhead are the result of habitat conditions in the lower Yuba River. Clearly, out-of-basin
influences (ocean conditions and survival, ocean commercial and sport fisheries, in-river sport
fisheries, entrainment, predation, etc.) strongly influence the abundance of fish returning to the
lower Yuba River. The assertion that “low return numbers” of spring-run Chinook salmon and
steelhead are due to “low quality habitat” in the lower Yuba River is not supported by any
information or evidence in the rationale for Condition 12.
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