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Chair Doduc and Board Members
Attention: SONG HER,Clerk to the Board
State Water Resources Control Board
1001 I Street

Sacramento, California 95814

ECEIVE

MAY 23 2007

RANDY POOLE
General Manager/Chief Engineer
Sonoma County Water Agency

P.O. Box 11628 SWRCB EXECUTIVE
Santa Rosa, California 95406

May 24, 2007
RE: WR Order 2007-0015 DWR
Dear Chair Doduc and Board Members,

This letter is in response to the May 10, 2007 Notice of State Water Resources Control Board Order
Approving a Temporary Urgency Change Petition by Sonoma County Water Agency Regarding
Permits 12947A, 12949, 12950 and 16596 (“the Order”). The need to conserve storage in Lake
Mendocino, ensuring a minimal flow in the upper Russian River through October 2007, thereby
avoiding severe impacts to the Chinook Salmon fishery, Lake recreation and water users that rely on
Lake Mendocino and the upper Russian River, is apparent. However, given the urgent nature of this
Petition and the potential for a multi-year drought in California, the measures in the May 10, 2007
Order are not sufficient. With the high potential for a multi-year drought, the SCWA must be looking
past the end of this year to the future needs of Lake Mendocino, the upper Russian River, and its
customers. In addition impacts to recreation, juvenile steelhead habitat and community well systems do
occur and achieving conservation goals can partially mitigate those impacts. We thereby request the
State Water Resources Control Board (“SWRCB”) re-draft the Order to 1nclude mandatory water
conservation and rationing measures.

Background on past voluntary conservation measures and why mandatory measures are needed.

In the SCWA 2004 Water Conservation Status Report submitted to the SWRCB in November of 2004
outlines the conservation measures undertaken by the SCWA during the period in 2004 when Order
2004-0035 was in force. The bulk of the report outlines CUWCC BMP programs that local water
suppliers have implemented as well as water recycling programs. These type of programs are what we
would call everyday conservation that every California should practice all the time given the fragility
of our water supply especially in the Russian River. While we applaud the SCWA for increasing the
use of PSA spots in local media and voluntary implementation of a Stage 1 reduction with a goal of
15%. We can’t see in the report that the 15% goal of demand reduction above and beyond the CUWCC
conservation measures was met. The best we can tell is that approximately 3-8% of demand reduction
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occurred. In light of this we believe that mandatory conservation is merited in Order 2007-0015 to
maintain all beneficial uses and be better prepared in case of a multi-year drought.

We see in the 2004 Status Report that SCWA lists supplier indoor per capita demands at 85+ gallons
per capita per day, which seems high and indicates room for more improvement. Riverkeeper Don
McEnhill’s family uses an average of 54 gallons per capita per day indoors and outdoors. Clearly the
water users can do better especially in an emergency environment. The focus on indoor BMP’s also
does not address landscape irrigation the reason we have a supply imbalance during the summer
months.

Voluntary didn’t work in 2004 and Stage 1 conservation did not produce significant savings beyond
what should occur in a non-emergency time so mandatory conservation is warranted to accomplish
conservation targets.

SCWA and the water suppliers are doing a better job of putting good information that can motivate and
educate water users to conserve but like so many other voluntary appeals like garbage recycling they
fall short of goals. We believe that the SCWA and the water suppliers have the tools and funding if
paired with mandatory conservation to exceed their own additional 15% conservation targets for the
TUC period.

Despite good educational efforts by SCWA the majority of the water users are not going to conserve
unless the publicity surrounding mandatory cutbacks gets their attention and act to conserve water to
achieve the 15% goal. We not talking about changing out appliances with rebates but talking about
changing behaviors and that takes extraordinary measures such as mandatory conservation measures.
To prove the point after all the publicity we still take pictures every day of SCWA service area
customers watering lawns in the middle of the day and over-watering to the point of significant run-off
to the streets. Several are attached to our comments to illustrate our point.

Flows in 2004 were below the 85cfs instantaneous threshold due to increased demands during warm
weather and impacted lower Russian River recreation, ESA listed juvenile Steelhead Trout and
Community well systems.

During parts of 8 days in August of 2004 Russian River flows at the USGS Hacienda gauge were
below the 85 cfs instantaneous threshold in Order 2004-0035 and caused severe impacts to boat
passage over riffles. According to Burke’s Canoe Trips they have to give refunds to many customers
who were dissatisfied by the constant getting out and dragging required between Forestville and
Guerneville. The Sonoma County Sheriff’s River patrol boat became stranded one day due to low
water. From our own observations canoe passage is impaired at roughly 90cfs. These are real impacts
that can be significantly reduced by conservation. During the excursions below 85cfs in 2004 as seen
on the hourly cfs readings at Hacienda by CDEC (not provisional) we can see that pumping by SCWA
at the Forestville wells depleted the operating margin of 50cfs. Looking at the Hacienda gauge
readings in the attached May 2007 Hacienda gauge readings a roughly 65 cfs a day pumping signature
is apparent although this is provisional data the curve is an accuratet representation of the flow
reduction caused by SCWA pumping. Our point in mentioning this data is that mandatory conservation
can reduce the size of the cfs drop by a significant amount on those critical warm days and thereby
leave more water for lower River users. We also would like consideration of revising provision 1.b to
include the language from the 2004 order that a 5-day average of 100cfs be maintained.
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Although the Order in question is focused on Chinook Salmon, juvenile Steelhead Trout do live in the
mainstem and can be impacted by increased temperatures due to reduced flows. According to
numerous DF&G reports and assessments, the ESA section 7 2004 draft Biological Opinion by Entrix,
gravel mining biological reports and other documents clearly establish the presence other juvenile
Steelhead in the upper mainstem through the Alexander Valley reach of the Russian River. According
to the attached report titled, “Review of the Flow Proposal in the Russian River draft Biological
Assessment”, reducing flows does appear to create temperature impacts over a larger section of the
Russian River than higher flows and can impact the over-summering juvenile steelhead. Conservation
savings of water in the upper Russian River can help mitigate this impact by allowing more flexibility
to respond with flow increases when temperatures become lethal in areas of known rearing habitat.

Reduced flows increase impacts on the many community well systems along the Russian River. The
Palomino Lakes Mutual Water Company wells in Cloverdale saw their TDS measurements increase
three times and boron and selenium significantly increase during periods of sustained low flows in
August of 2004. We could not locate our copy of the data and will submit the data at the June 5"
workshop. We have also discussed the impacts of the 2004 TUC reductions with the board members at
the Sweetwater Springs Water District and they have informed us that they saw increase in metals and
dissolved solids as the flows decreased. We will also be working to gather and provide that data at the
June 5™ workshop. Due to potential for water quality degradation as a result of the TUC we urge the
board to amend provision 9 to include some investigation of riparian well system impacts

State Water Resource Control Board’s Directive to Conserve Water

The California Water Code 8§ 100 (West 2007) directs state water agencies that “the conservation of
such water [resources of the State] is to be exercised with a view to the reasonable and beneficial use
thereof in the interest of the people and for the public welfare.” Hence, the SWRCB is clearly directed
to consider conservation as an overall water policy. This directive is especially important during years
of drought or potential drought.

Findings required to issue a Temporary Urgency Change Order
To issue a temporary change order, the SWRCB must make the following findings, as specified in
California Water Code § 1435(b) (West 2007):

1. The permittee or licensee has an urgent need to make the proposed change;

2. The proposed change may be made without injury to any lawful user of water;

3. The proposed change may be made without unreasonable effect upon fish, wildlife or other
instream beneficial uses; and

4. The proposed change is in the public interest, including findings to support change order
conditions imposed to ensure that the change is in the public interest, and may be without
injury to any other lawful user of the water, and without unreasonable effect upon fish, wildlife
and other instream beneficial uses.

In Order WR 2007-0015-DWR, the SWRCB made the following findings

1. The permittee has an urgent need to make the proposed change;
2. The petitioned change will not operate to the injury of any other lawful user of water;
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3. The petitioned change will not have an unreasonable effect upon fish, wildlife or other instream
beneficial uses; and
4. The petitioned change is in the public interest.

In finding the petitioned change is within the public interest, the SWRCB found in the Order
“[a]pproval of SCWA’s petition will help SCWA maintain the level in Lake Mendocino for a longer
period of time” with Lake Mendocino’s level “dropping no lower than 22,000 af during October
2007.” Thereby protecting the late summer and fall run salmonid fisheries.

However, a review of the background causes of the low storage levels in Lake Mendocino in 2002 and
2004 and the anticipated low storage level in 2007, indicate the proposed measures are only a partial
solution. In December 2002 storage levels in Lake Mendocino dropped to a low of 24,4000 acre-feet
(Chris Murray and Matthew Damos, Hydrologic Analysis of Lake Mendocino Storage Under Dry
Spring Conditions at p. 1, 2007). SCWA has stated this was due to Normal year operations (as
determined by the SWRCB Decision 1610 Normal year instream flow criteria) on the Russian River,
combined with a reduction in the amount of water diverted form Pacific Gas & Electric’s (“PG&E’s”)
Potter Valley Project (“PVP”) and unusually high customer demand (lId. at p. 2). Again in 2004 the
PVP diverted less water into the Russian River in order to comply with amendments to PG&E’s
Federal Energy Regulatory Commission (“FERC”) license (Id.). SCWA applied for, and received a
Temporary Urgency Change in 2004 allowing SCWA to reduce the amount of upper Russian River
instream flow. The success of the 2004 Temporary Urgency Change is the basis for the currently
proposed measures.

Finally, SCWA claims 2007 is similar to both 2002 and 2004. Although this year has not been
classified as Dry under SWRCB Decision 1610 instream flow criteria (1d.), there has been less rain and
snowfall statewide causing this year to be drier than usual. Additionally, it was discovered earlier this
year that PG&E had been diverting water in excess of the licensed FERC amounts through the PVP
tunnel (1d.). Thus, the flow into Lake Mendocino through the PVP has been reduced by approximately
200 cubic-feet/second since March 2007 (1d.), and it can be assumed this reduction will be permanent.
Based on the above, the SWCA predicts the storage level in Lake Mendocino will drop to dangerously
low levels by October 2007 (see Id. at p. 8).

In the article Low Water: Who’s Hurt (Bleys Rose, Low Water; Who’s Hurt, The Press Democrat, May
11, 2007, available at

http://www1.pressdemocrat.com/apps/pbcs.dll/article? AID=/20070511/NEWS/705110344/1033/NEW
S01) businesses along the Russian River voiced concern the instream flow reduction will harm water
dependent business, such as canoeing and other recreation and tourism uses. This reduction of instream
flow represents a public interest policy trade-off, with recreational users and businesses downstream of
Lake Mendocino harmed for continuation of lake uses.

Given the circumstances of reduced flow from the PVP and potential for a multi-year drought, it is
foreseeable the need to conserve storage in Lake Mendocino will continue through next couple of
years. The reduction of upper Russian River instream flow is only a partial stop-gap measure.
Combined with mandatory water conservation and rationing the reduction of instream flows will
represent a complete package to address currentand future water needs in Lake Mendocino and along

PO Box 1335 Healdsburg, CA 95448 w 707-433-1958 w Fax 707-433-1989 w info@russianriverkeeper.org


http://www1.pressdemocrat.com/apps/pbcs.dll/article?AID=/20070511/NEWS/705110344/1033/NEWS01
http://www1.pressdemocrat.com/apps/pbcs.dll/article?AID=/20070511/NEWS/705110344/1033/NEWS01

g RUSSIAN
RIVERKEEPER

the Russian River. Implementing the package will also show foresight by beginning to offset the long-
term implications of drought and reduced PVP transfers. Thus, it is our view the public interest will
benefit more from such a package, then by the reduction in upper Russian River instream flow alone.

Conservation Measures and Long-Term Benefits

We understand that causes beyond the control of SCWA have resulted in lower than normal storage in
Lake Mendocino. We also understand the municipalities the SCWA services institute every day
conservation measures, and that the SCWA as a signatory of the California Urban Water Conservation
Council’s (“CUWCC”) Memorandum of Understanding is dedicated to daily water conservation.
However, due to the urgent need to reduce the water supply to the upper Russian River by up to 60%,
the potential for a multi-year drought, and the failure of the SCWA to voluntarily implement
conservation measures in the past, we request the SWRCB to re-draft the Order to include mandatory
water conservation and rationing for the cities of Ukiah, Hopland, Cloverdale, Healdsburg, Windsor,
Santa Rosa, Rohnert Park, Cotati, Sebastopol, Petaluma, Sonoma, Novato, and the Sonoma County
Water Agency service areas. These mandatory conservation and rationing measures would be limited
term measures to increase conservation beyond the everyday conservation levels.

By conserving beyond the everyday levels during the period of the temporary change order, demands
on the existing water supply will be reduced. Lake Mendocino storage may not deplete as soon as
expected, providing additional water for the late summer and fall run salmonids. Further, the
mandatory conservation and rationing measures would lessen the impact of reduced Russian River
flows to water dependent businesses and recreational uses downstream of Lake Mendocino.

We realize these measures will only be temporary, and the benefits of such measures seemingly
transient. However, with the prospect of future years of drought on the horizon, the SCWA must be
motivated toward changing its practices on a permanent basis. Currently, with no incentive to
conserve, the SCWA will utilize all its available allocation. In such a scenario, the SCWA will petition
the SWRCB yearly during a drought with a temporary urgency change.

These temporary, mandatory conservation and rationing measures will help both the SCWA and its
customers prepare for future problems such as a prolonged drought. In addition, both the SCWA and
its customers will begin to see the long-term benefits of water conservation and rationing. For one, by
having these measures this year, there may be a larger base storage volume in Lake Mendocino next
year. In this case there could be no need for a temporary change order, or the need for a less severe
reduction in upper Russian River instream flow.

The SCWA must also be looking forward in terms of growth and planning. The San Francisco Bay
Area, including Sonoma, is experiencing considerable growth. However, the amount of water in
California is not increasing. Demands on the limited water resource are becoming greater and greater.
Coupled with the prospect of a multi-year drought, demands on water allocation may become extreme.
Requiring the conservation and rationing measures, even on a temporary basis, will motivate the
SCWA to conserve beyond everyday levels, allowing the SCWA to more fully meet future demands
and challenges.
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Customers will see the long-term benefits predominantly on their pocketbook. By conserving water
they will be saving money. By enacting these measures during the temporary change order, customers
will also begin to implement these practices into their daily lives. When the necessity arises in the
future to require conservation and rationing measures in the future, customers will easily and
automatically adjust to the changed conditions.

Recommended Measures
Provision 1.b of the Order include

100-cfs five day running average flow, as measured at the hacienda bridge near
Guerneville.

Provision 9 of the Order specifies

SCWA shall prepare..... The purpose of the plan shall be to determine the water quality effects
of the temporary change approved herein.

We request a change to the following language for reasons discussed above in relation to observed
impacts to well water quality during the 2004 TUC.

SCWA shall prepare..... The purpose of the plan shall be to determine the water quality and
community well system effects of the temporary change approved herein.

Provision 13 of the Order specifies

SCWA shall prepare a Water Conservation Status Report for SCWA'’s service area and
other areas served by Lake Mendocino. The report shall specify the water conservation
measures being implemented in the areas served by Lake Mendocino, and shall specify
the water savings resulting from the measures during the term of this temporary urgency
change.

As previously discussed, it is recommended WR 2007-0015-DWR be conditioned on mandatory
conservation and rationing measures. Such measures will help ensure levels in Lake Mendocino do not
drop below 22,000 acre-feet through October 2007, and reduce the overall consumptive pressure on
Lake Mendocino and upper Russian River. Thus preserving water resources needed for fishery
protection, recreation, and water supply interests. We therefore request the SWRCB add the following
after Provision 12 of the Order:

The SCWA shall require mandatory customer water conservation and rationing for the
cities of Ukiah, Hopland, Cloverdale, Healdsburg, Windsor, Santa Rosa, Rohnert Park,
Cotati, Sebastopol, Petaluma, Sonoma, Novato, and the Sonoma County Water Agency
service areas. The SCWA shall establish customer water allocation based on a
percentage of the historical non-drought corresponding billing period. However, an
exception may be provided in cases where no prior billing records exist for a particular
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customer, or where circumstances dictate a different allocation. A penalty shall be
established for all usage above the customer’s water allocation.

Further, we request the SWRCB incorporate the following measures into current Provision 13 of the
Order:

The following water conservation measures shall be implemented during the term of
this temporary urgency change;

(A) SCWA shall prohibit all outdoor watering of vegetation between 8:00 am and 8:00
pm for residential and commercial properties from May 1% through November 30™.

(B) SCWA shall limit the washing of vehicles and other types of mobile equipment to the
use of a hand held bucket or hand held hose with a functioning shutoff nozzle. This
restriction does not apply to commercial car wash or service stations.

(C) SCWA shall prohibit the wasting of water. The following uses are defined as
“wasting water”” and are therefore prohibited:
1. Washing of impervious surfaces such as sidewalks, roadways, tennis courts,
patios, parking areas, and driveways, except whereas needed to eliminate dangers
to public health, welfare and safety.
2. Excessive watering of outdoor vegetation.
3. Allowing water to flow onto an adjacent property or local, state or federal
right-of-way.
4. Failure to repair a leak within 5 days of discovery of same leak.
5. The use of water to clean, fill, or maintain levels in decorative fountains.

(D) SCWA shall require commercial eateries to serve tap water only after being
requested by a customer.

Conclusion

In conclusion, we request the above measures be incorporated into the Order. Implementing these
measures this year will result in less severe reductions in the upper Russian River instream flow in the
future, and both the SCWA and its customers will realize the long-term benefits of water conservation
and rationing. Further, the SCWA is beginning the process to request long-term amendments to the
Russian River and Dry Creek instream flow requirements in SWRCB Decision 1610. Given the
recurrence of severe droughts in the State of California, the State’s population growth, and ever
increasing need for water, we strongly encourage the SWRCB and SCWA to consider the permanent
implementation of these and other conservation and rationing measures during the amendment process.

Sincerely,

Don McEnhill
PO Box 1335 Healdsburg, CA 95448 w 707-433-1958 w Fax 707-433-1989 w info@russianriverkeeper.org
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Russian Riverkeeper

Encl: 2004 CDEC historical hourly cfs at hacienda bridge 8/1/04 to 8/20/04
2007 CDEC provisional hourly cfs at hacienda bridge may 2007
Review of the Flow Proposal in the Russian River draft Biological Assessment 9/04
May 2007 pictures of water wasting in SCWA service area.
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EXECUTIVE SUMMARY

The U.S. Army Corps of Engineers (USACE), the Sonoma County Water Agency (SCWA),
and the Mendocino County Russian River Flood Control and Water Conservation
Improvement District (MCRRFCD) have proposed modifying flow releases now prescribed
under State Water Resources Control Board Order D1610. The agencies have undertaken a
Section 7 Consultation under the Endangered Species Act with NOAA to determine how
proposed flow modifications (Flow Proposal) and other changes in operational and
maintenance activities would affect listed salmonid species and their habitats in the
mainstem Russian River. The Draft Russian River Biological Assessment (Draft BA)(Entrix
2004) was distributed in January 2004 with the final Assessment scheduled for completion
in fall 2004.

The lower baseflows in the Flow Proposal would substantially change how residents
perceive and utilize the mainstem Russian River in the summer. In order for many Russian
River residents to willingly relinquish recreational opportunities and incur economic
hardships, they must be convinced of the Flow Proposa’ s benefits. A formal request for
scientific review of the Flow Proposal was initially devel oped by Friends of the Russian
River (FORR) and presented to the Russian River Redevelopment Oversight Committee
(RRROC) in response to residents concerns. An independent science panel was
commissioned by the Sonoma County Community Development Commission (SCCDC)
with approval by RRROC.

The Review Panel found that potentially critical impacts to Russian River salmon and
steelhead populations have either not been assessed or have not been assessed adequately in
the Draft BA. Although Panel members understood that the purpose of the Draft BA was to
assess impacts to listed salmonid species from proposed changes in management of the
Russian River, they also identified elevated health risks to Russian River residents that
could result if the Draft BA’s Flow Proposa was implemented. Following are the key
conclusions and concerns Panel members drew from their review:

1. TheDraft BA assumesthat present-day salmon and steelhead populationsin the
Russian River can be sustained by maintaining marginal environmental standards.
Thisbelief only servesto elevate therisk of future population declines. The Draft
BA providesinsufficient justification that the Flow Proposal will improverearing
and migration conditions and offers no estimate of how much habitat improvement
isnecessary to reducetherisk of future decreasesin salmonid populations.

Aninitia Natural Flow Proposa (Beach, 1999) for modifying current management of
mainstem Russian River flows under D1610 was presented as an appealing,
straightforward formula for recovering salmon and steelhead popul ations—more natural
flows produce more salmon. However, the Draft BA’ s intentions, stated in the Executive
Summary, do not match this smple formula. The Flow Proposal favored in the Draft BA
does not require areturn to natural flows nor is salmon and steelhead recovery the
intended goal. Instead, the Draft BA strives for margina salmon and steelhead habitat
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improvement over D1610. A closed estuary is the driver for sharply reducing baseflows
below Guerneville without a thorough analysis of whether or not the listed species will
actually benefit from the closure. The last objective stated in the Executive Summary of
the Draft BA is, “Develop additional water supply measures to meet future demand
while protecting fish habitat.” While this objective can clearly be considered a future
benefit, although perhaps not by all residents, increasing the role of the mainstem
Russian River to convey water for human consumption could come at considerable risk.
The Draft BA assures the public that salmon and steelhead are not put at risk, and may
even benefit.

The Draft BA, however, does not take into account that Russian River anadromous
salmonid populations exist at the environmentally harsh southern fringe of their species
geographic ranges. Salmon populations rely on the few, but favorable, wet water years
to offset increasingly common dry water years farther south along the Pacific coast. The
few good years for these species are not being managed for, but rather eliminated or
downgraded into normal water years, as demonstrated by the BA’s ranking system
which does not separate management of wet years from average years. This salmon
management strategy of providing minimal environmental conditions, ungquestioned in
the Draft BA for the Russian River, has failed throughout the Pacific Northwest. The
system is altered in many ways, not just in its flow regime. Astributaries in the Russian
River Basin endure more cumulative watershed effects and increased diversions,
anadromous salmonid life history strategies demanding healthy tributaries will become
lessviable. Spawning and rearing will increasingly be limited to the mainstem channel,
resulting in elevated risks for sustaining basin-wide popul ations.

2. D1610isused asa basdline without a thor ough assessment of how the listed species
arefaring under D1610 flow management.

The Draft BA makes only a cursory assessment of D1610’ s impacts on the Basin's
anadromous salmonids and arrives at no firm conclusion. Nevertheless, D1610 is offered
as the baseline from which to compare the Flow Proposal, without first adequately
determining whether flow management under D1610 is causing today’ s fish populations
to rise, decline, or remain steady. Marginal improvement over an existing management
regimen is not setting the bar very high in the Draft BA, and misses the opportunity to
use the Section 10 process to further salmonid recovery in the Russian River. This
experimental management of the river needs to be acknowledged as such, with both
guidelines for its objective evaluation and sensitivity analysis with which to assess
alternate strategies.

3. Thetemperature analysisused in the Draft BA istoo coar se to assess the impacts of
the Flow Proposal on salmonid survival and physiology.

Mainstem water temperatures have always challenged Russian River salmon and
steelhead. As fish populations rely more and more on the mainstem, due to cumulative
impacts on the tributaries and on the estuary, small water temperature increases can have
considerable impact. An effective analysis of water temperature effects along the
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mainstem Russian River must establish clear thresholds for assessing potential impacts
from proposed baseflow changes and be capable of assessing small daily temperature
changes. The Draft BA accomplishes neither. By relying on the median of the daily
average temperatures within a given month over many years, the analysisis insensitive
to daily and inter-monthly temperature change. Water temperature thresholds that
consider not just magnitude but also duration, timing, and frequency of water
temperatures are needed. The Draft BA’ s water temperature scoring system applied to
the median monthly temperature does not establish the necessary thresholds. Biological
temperature effects derived from the literature are misapplied in the temperature scoring
system. After considerable effort, Panel scientists could not conclude whether the Flow
Proposal would produce benign water temperature effects (relative to the undetermined
effects under D1610) or significantly greater effects (including improvement) on salmon
and steelhead in the Russian River mainstem. The averaging of potentially lethal high
temperatures into monthly statistics quickly erodes the accuracy of measurements and
downgrades the quality of the data and analysis. This creates abias in the reporting of
the data which minimizes impacts to fish.

4. Thehabitat analysisincluded in the Draft BA (Appendix F) hastoo many biases
and analytical weaknessesto warrant the conclusion that D1610 baseflows are
l[imiting salmon and steelhead populationsin the mainstem Russian River, and that
the Flow Proposal will benefit them.

The Draft BA’s Flow Proposal recommends reducing baseflows below those prescribed
under D1610 in the Russian River below Healdsburg, even though field studies for
guantifying mainstem habitat-baseflow relationships were limited to the mainstem
channel above Cloverdale. Recent geomorphic changes to the mainstem channel were
not considered in the habitat assessment. Physical criteria presented in the Draft BA for
identifying juvenile salmon and steelhead habitats considered mainstem channel areas
where water depths are greater than 3.3 ft as unsuitable for al juvenile life stages.

Entrances to pools (typically deeper than 3.3 ft) are prime rearing areas for juvenile
Chinook and older steelhead juveniles. The habitat-baseflow analysesin the Draft BA
penalize riffles at higher baseflows for not providing more than 10% Chinook fry and
juvenile rearing habitat, even though riffles primarily provide fry and younger/smaller
juvenile habitat along their margins where velocities are low and depths shallow. These
margin habitats migrate up and down the riffles’ banks as baseflow changes, and will
constitute only a minor percentage of the total riffle area. The only way to reduce
velocities and depths to meet the draft BA' s habitat criteria throughout ariffleisto
almost de-water it. Forcing fry and juvenile Chinook habitat criteria onto riffles
produces a bias favoring low baseflows.

Similarly, juvenile steelhead habitat is aso inadequately assessed. Larger juveniles, the
life stage most likely limiting the Russian River steelhead population, prefer deeper and
faster flows than assigned in the habitat analysis of the Draft BA.
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The Draft BA offers no analysis of warmwater predator response to reduced baseflows,
even though higher water temperatures and reduced flow velocities are highly likely to
encourage predator populations. Water primrose (Ludwigia hexapetala) expansion in the
lower mainstem, not considered in the Draft BA, could significantly impact diurnal
dissolved oxygen thresholds for juvenile salmonids and other aquatic animals.

5. TheDraft BA assumesthat juvenilerearing habitat isa greater limiting factor than
temperature, but analysesin the Draft BA are not adequate to confirm this
assumption.

With the increasing role of the mainstem channel, what is the more immediate need for
recovering salmon and steelhead populations basinwide: lower mainstem water
temperatures or more mainstem physical habitat? The Draft BA postulates that the risk
of higher water temperatures is acceptable in order to produce more habitat. The low
abundance of rearing anadromous salmonid juvenilesin the Russian River mainstem is
most likely driven by high water temperatures and predators, rather than by physical
habitat availability. Unfortunately, the Draft BA’s use of the median mean monthly
water temperature provides no basis for quantitatively assessing thermal impacts to
population recovery. While the amount of habitat also isimportant, the Draft BA does
not offer scientific framework for assessing habitat abundance with respect to likely
limiting factors (e.g., the amount of older juvenile steelhead habitat) as a function of
baseflows. Does water temperature outweigh physical habitat? The Draft BA cannot say.

6. Although human health issues ar e outside the scope of this Section 10 process,
Panel membersalso identified several potential risksto health and safety.

The lower Russian River mainstem receives considerable recreational use year-round,
but especialy in the summertime. Decreased dilution and consequently increased
concentration of pollutants already identified in the Russian River basin (nitrates,
phosphates, pathogens, diazinon, septic tank discharges, and metals including copper,
chromium, mercury, and zinc) are likely under the Draft BA’s Flow Proposal. Lower
flows will increase the heterogeneity of water quality and create local conditions where
water could be cleaner at some place and more polluted at others. Elevated bacterial
pathogen concentrations already are common in the Russian River at Healdsburg
Memorial Beach and at Monte Rio Beach. Bacterial concentrations in the summertime
would likely increase due to decreased baseflows. Ludwigia, an aggressive aquatic weed
that grows in dense mats along shorelines and into still or slow-flowing water of the
Laguna de Santa Rosa and parts of the lower mainstem Russian River, harbors the
species of mosquito that has been identified as a carrier of the West Nile Virus. Lower
baseflows likely will encourage Ludwigia expansion. Flow reduction could also
potentially increase mercury methylation and ultimately increase mercury levelsin fish
and shellfish. To the extent that the Russian River recharges the aguifer downstream of
the diversion, increasing the volume of the diversion will lower the water table,
potentially affecting water quantity and quality in wells downstream of Mirabel Dam.
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Many members of the Russian River community have interpreted the Draft BA asa
“State of the River” document and have been frustrated by the incomplete portrayal of
present conditions and lack of analysis on potential impacts to human health and safety.
While the Draft BA iswithin the requirements of the Section 10 process by addressing
only the narrow question of impacts to listed species, review and analysis of the Flow
Proposal must be expanded soon to include impacts on humans, as well as on other
wildlife and plant species.

7. The Draft BA does not provide adequate justification for concluding that a closed
Russian River estuary will improve salmonid rearing habitat.

Estuaries play amajor role in salmonid life histories, especially as a productive haven
for juvenile salmon and steelhead from mid-summer through early-autumn. Although
compelling studies exist on the benefits of seasonal lagoons in other California systems,
the Draft BA does not provide adequate scientific justification for concluding that a
closed Russian River estuary will significantly improve or degrade salmonid rearing
habitat. The response of water quality subject to low baseflowsin a closed or open
estuary remains highly uncertain. A detailed water quality model for the estuary/lagoon
is needed before the effects of managing for a closed mouth can be thoroughly
evaluated. We understand that SCWA is currently implementing a more extensive water
guality monitoring program for the estuary (SCWA, 2004). An economic analysis may
also be necessary to evaluate options for estuary management.

Recommendations
Following is a summary of major recommendations from the review:

1. Develop annua hydrographs (using daily average discharge) and thermographs
(using hourly temperatures) for each water year and each protocol (e.g., natural
flows, D1610, and the Flow Proposal) analyzed at selected locations along the
mainstem Russian River. Overlaying the thermographs for the three protocolsin a
Wet water year for the period of June 10 through June 25, for example, would be
highly instructive for assessing juvenile Chinook salmon migrating downstream past
Healdsburg. This assessment cannot currently be done from the Draft BA.

2. Establish explicit water temperature thresholds for multiple anadromous salmonid
life stages in the Russian River Basin to analyze and evaluate the roles of the estuary
and mainstem in producing smolts and aiding returning adult steelhead and salmon.

3. Develop a hydrologically-based water year classification system built on unregulated
total annual runoff that includes multiple categories of wet years as well as dry—for
example, Extremely Wet, Wet, Above Normal, Below Normal, Dry, and Critically
Dry. The classification should then be used as atool to explore better ways for
allocating mainstem baseflows that will promote high quality fish habitat.
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4.

10.

11.

12.

Convert annual hydrographs to “annual habigraphs’ by developing quantitative
relationships between streamflow and habitat abundance for multiple salmon and
steelhead life stages over the full range of mainstem baseflows. Document current
conditions from Coyote Dam and Warm Springs Dam downstream to the estuary,
including habitat, water quality and water quantity analyses with maps. Consider
simpler ways to quantify habitat flow relationships (e.g. habitat mapping) as more
cost-efficient alternatives to expensive conventional habitat quantification
methodologies.

Forecast warmwater predator population responses to the proposed flow and water
temperature changes.

Improve the Draft BA’ s water quality model by including variations in temperature
and dissolved oxygen in vertical profiles of pools. Assess thermal stratification in
pools as a management tool to maintain habitat with cooler temperatures and higher
dissolved oxygen.

Analyze the relative effects on water quality of surface water and groundwater
discharges to the Russian River on the basis of temperature, pH, dissolved oxygen or
carbon dioxide, or total dissolved salts (e.g., electrical conductivity).

Use modeling to assess whether or not the Flow Proposal would impact water levels
in water supply wells along the lower Russian River.

Monitor mercury levelsin fish or shellfish in the river and estuary. Monitor for
bacteria and aguatic invertebrates. Water quality monitoring should include
groundwater from wells near the river.

Assess water quality below the inflatable dam during the period after its
emplacement as an analog of low flow conditions. Questions to examine through the
monitoring program include:
- How much does temperature increase?
Doeslocal biological activity indicate an increase in water quality heterogeneity
or variability?
Do pools of oxygen-depleted water develop?
Does temperature stratification of water develop in deep pools?

Develop a detailed water quality model for the Estuary that includes temperature,
dissolved oxygen and salinity. Implement monitoring in the estuary for these
parameters as well as pollutants of concern, including pathogens, nutrients and
metals. Consider development of a second order model to address the fate of these
pollutants and help interpret monitoring data in the context of the model for
temperature, dissolved oxygen and salinity.

Analyze the impacts of the proposed March-January operation of the inflatable dam
at Mirabel on flooding and channel geomorpol ogy.

10
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13. Map current Ludwigia populations. Determine where the proposed low flow regime
will result in conditions that encourage the spread of Ludwigia hexapetala.

11
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1 INTRODUCTION

The U.S. Army Corps of Engineers (USACE), the Sonoma County Water Agency (SCWA),
and the Mendocino County Russian River Flood Control and Water Conservation
Improvement District (MCRRFCD) propose modifications to operation and maintenance
activities now prescribed under SWRCB Decision 1610. The agencies have undertaken a
Section 7 Consultation under the Endangered Species Act with NOAA to determine whether
their proposed modifications would affect listed salmonid species and their habitats in the
mainstem Russian River, positively and/or negatively. The Draft Russian River Biological
Assessment (Draft BA)(Entrix 2004) was distributed on January 16, 2004. The final
Biological Assessment is scheduled for completion in the fall of 2004.

Prunuske Chatham, Inc. (PCl) was retained by the Sonoma County Community
Development Commission (SCCDC) to coordinate an independent review of the flow
management part of the proposed project. The Draft BA states that under the Flow Proposal,
“releases from Warm Springs and Coyote Valley dams would be modified to improve
rearing and migration conditions for saimonids in the Russian River, Dry Creek, and the
Estuary.” Specific objectives of the Flow Proposal identified in the Draft BA are to:

Reduce velocities in Dry Creek and the upper Russian River in summer.

Conserve the cold water pool in Lake Mendocino through the late summer.
Enable SCWA to meet future transmission system demands arising from approved
developmentsin SCWA'’swater contractor’s service areas.

Allow the sandbar at the mouth of the Russian River to be closed in the summer.

The proposal for ascientific review of the Flow Proposal wasinitially developed by Friends
of the Russian River (FORR) and presented to the Russian River Redevelopment Oversight
Committee (RRROC) inresponse to residents’ concerns. The full proposal consisted of two
parts: (1) atechnical review of the flow proposal with an analysis of economic impacts and
(2) amonitoring program based on the technical review. This report contains the findings of
the technical review. The economic analysisis being conducted independently of the
scientific review. As changes in the Russian River which affect its actual or perceived fish
habitat, cleanliness, odor or aesthetics may be of significant economic concern to the
communities of the Lower Russian River, an economic analysis of the proposed project is
vital for athorough assessment. Water quality monitoring will be undertaken by FORR
beginning July 2004.

After asummary of the process followed by the Review Panel, the review is organized by
general topic. Section 4 addresses issues directly relating to Russian River salmon and
steelhead populations and habitat. Section 5 addresses water quality issues for both listed
species and humans. Hydrologic and geomorphic issues are covered in Section 6, impacts
on Ludwigia populations in Section 7. Although the review focused on impactsto listed fish
and their habitats addressed in the Draft BA, Panel members also identified issues that could
affect human health or broader environmental quality and should be considered under the
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California Environmental Quality Act (CEQA) and the National Environmental Protection
Act (NEPA) should the project proceed.

2 THE REVIEW PROCESS

A five-member panel conducted the review. Two of the members, Fred Euphrat, Ph.D. and
Dan Wickham, Ph.D., donated their time as Board members of FORR. Their primary role
was to participate in a one-day meeting of the Review Panel, act in an advisory capacity,
and provide local information as needed. The three remaining Panel members, Daniel
Mamon, Ph.D.; William Murphy, Ph.D.; and Bill Trush, Ph.D. were selected based on
qualifications and the following independence criteria:
They were not under contract with the Sonoma County Water Agency or had
been under contract with them on projects relating to the Russian River at any
time within the past three years.
They had not participated within the last three yearsin any advocacy effort in
support or opposition to policies, programs or projects of the Sonoma County
Water Agency or any other agency or office of the County of Sonomathat
concern the environmental condition of the Russian River watershed.
With the exception of the Panel members provided by FORR, they were not
currently nor had been within the past three years under contract with or served
on the board of FORR.

Final selection was approved by an Advisory Committee consisting of Brent Smith,
SCCDC; Tom Lynch and Bruce Maher, both RRROC members; Steve Fogle, Executive
Director of the Russian River Chamber of Commerce; and Don McEnhill, Russian
Riverkeeper.

On January 30, the Review Panel met in Forestville for a one-day meeting and tour of the
watershed. The Panel members agreed to focus their review on the following two questions:

1. Will the proposed flow regime increase the number of returning adult steelhead
and salmon?
2. What are the risks to people and to fish from the flow proposal?

Members also agreed on a schedule to compl ete the review by March 30. At the February
2004 meeting of the Section 7 Public Policy Facilitating Committee, the completion date of
the final BA was extended to September 2004, which allowed the Panel more time. SCWA
staff members were extremely helpful in tracking down and procuring copies of reports.

The scope of the Review was limited by time and budget. Panel members read the Draft BA
and many pertinent supporting documents. However, the volume of background material
supporting the Draft BA isimmense and we acknowledge that Panel members were not able
toread it all.
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Each of the three independent Panel members prepared one or more sections of this report
based on their specific expertise. Bill Trush prepared Section 3, Salmon and Steelhead in
the Russian River Basin and Section 4, Specific Comments from Review of Fish Habitat
and Survival Issues. William Murphy prepared Section 5, Specific Comments from Review
of Water Quality Issues; and Daniel Malmon prepared Section 6, Specific Comments from
Review of Geomorphic/Hydrologic Issues. Liza Prunuske prepared Section 7.1 on
Ludwigia hexapetala at the request of the Review Panel. Liza Prunuske collaborated with
Bill Trush on the Executive Summary, provided minor text editing and collated the report.

3 SALMON AND STEELHEAD IN THE RUSSIAN RIVER BASIN

Salmon and steelhead have evolved complex, multiple life-history strategies to survive
changing environmental conditions. As context to evaluating further changes in diverting
and manipulating flows, an examination of salmon and steelhead life-history strategiesin
the mainstem Russian River and itstributariesis a necessary first step in evaluating the
Draft BA.

3.1 Chinook Salmon

The long, narrow shape of the Russian River Basin with its few large tributaries and many
small tributaries forced Chinook salmon to rely heavily on the mainstem for spawning, egg
incubation, and juvenile rearing. Because Chinook salmon are not as acrobatic as steelhead
or coho salmon, they often do not utilize small streams. In late spring and summer, the
mainstem channel, once favorable habitat to fry and juveniles, shifted to becoming a
liability. Water temperatures rose rapidly and baseflows ebbed sharply. Pools became
isolated by flow trickling through the connecting riffles or flowing below the surface. By
necessity, the Chinook population had to complete the freshwater phase of its life cycle
before the mainstem Russian River channel became too hostile.

Adult salmon migrated into the Russian River once the sandbar broke some time between
late summer and early winter. The first few high flow eventsin the fall, typically small by
the standard of winter floods, provided the impetus for fish to ratchet their way into the
upper mainstem and bigger tributaries. These early flow events also prevented high densities
of adultsin lower mainstem pools, thereby greatly reducing the risk of transmitting diseases.
Soon after migration, spawning occurred from November through January. Chinook fry
emerged February through March when the river’ s flow was still cold.

As spring runoff from the landscape subsided, mainstem streamflows dropped rapidly and
water temperatures heated rapidly downstream, just as they do today. Favorable water
temperatures for rearing juvenile Chinook salmon lasted longer in the upper mainstem
Russian River than in the lower mainstem. Chinook fry taking advantage of favorable
temperatures upstream would eventually face the necessity of leaving before water
temperatures downstream became too stressful.

Chinook populations probably adopted several life-history strategies. Lower mainstem
temperatures may have been unfavorable, but not lethal in a healthy mainstem Russian
River. Redwoods towering 250 feet (ft) to 300 ft may have provided significant shadein a
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then narrower mainstem channel. Fog likely extended farther inland fostered by the
redwood forests. Oxbow |akes and complex meandering patterns provided overhangs,
eddies and other complexities for Chinook and all fish—structure that has since been
simplified by logging, agriculture, flood control and other development.

Chinook juveniles, pre-smolts, and smolts could have migrated through the lower mainstem
and directly into the Pacific Ocean by early to mid-summer while experiencing a period of
no net-growth or slim growth, but at least prevailing. Alternatively, they may have migrated
quickly through the lower mainstem and encountered a productive closed estuary, which
offered them growth for several months, before entering the Pacific Ocean. The periodicity
charts show that juvenile Chinook generally completed their outmigration to the Pacific
Ocean or the estuary by the end of June. In wetter years, juvenile Chinook would stay longer
in the upper mainstem and tributaries, thereby adding to their size before embarking on their
seaward migration. In drier water years, the role of the estuary probably gained importance.
Each Chinook life-history strategy, therefore, could have been the best strategy under
different water year conditions.

3.2 Steelhead

Chinook salmon had the advantage of not requiring an over-summer stay in the mainstem or
tributaries. Steelhead did not have this luxury. Generally, ajuvenile steelhead must remain
two or more years before entering the Pacific Ocean as a smolt—experiencing at least two
summersin theriver basin. Steelhead, therefore, required life history strategies that coped
with the precipitous drop in summer flow and the escalation of warm water temperature, yet
still allowed them to grow to a size that as a smolt entering the Pacific Ocean gave them a
reasonabl e chance of returning as an adult two or several years later.

Adult steelhead are much more adept at migrating into small tributaries and spawning in
small gravel pockets than are Chinook salmon. Steelhead adults tended to enter the Russian
River Estuary beginning mid-December and continuing through mid-April, when the
likelihood of experiencing high flow assisted their spawning migration into the basin’s
mountainous headwaters. Steelhead tended to spawn in the tributaries and not the mainstem.
These headwater environments stayed much cooler in summer than the mainstem, though
the surface flows typically became so low that many small tributaries would go dry. Some
juveniles remained in headwater environments for two or more years, while redistributing
themselves within the tributaries, and then migrated during springtime to the mainstem and
down to the Pacific Ocean. Others remained in prime headwater |ocations, matured into
trout, and reproduced in freshwater.

Still other steelhead juveniles left the headwater tributaries as yearlings (0+) or one-year
olds (1+), and attempted to reside over the summer in bigger tributaries or in the mainstem
river. This strategy was risky to each individual, but offered big rewards. Productivity in the
large tributaries and mainstem was high; the opportunity to grow quickly and large was
countered by the great risk of being eaten as well as exposure to lethal or sub-lethal water
temperatures. Deep pools, only partially mixed by very low summer baseflows, encouraged
thermal stratification; temperatures at the pool bottoms would have been favorable when the
temperature in shallow runs and riffles would have been highly stressful or even lethal.
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Chronic stress often led to fungal and other diseases that killed outright or allowed predators
an easier chase. The primary function of most 0+ and 1+ juveniles in the mainstem channel,
those that chose or were forced into this life history strategy, was often as prey for the much
fewer 2+ and 3+ juveniles. Juveniles that over-summered in the mainstem generally
migrated to the Estuary or Pacific Ocean the following February through mid-May, again
when water temperatures were cool and baseflows relatively high.

3.3 Coho Salmon

Coho salmon, the “in-between” species, is less acrobatic than steelhead, but more so than
Chinook salmon. Juvenile coho salmon require generally only alittle more than one year of
freshwater rearing. Adult coho tend to enter rivers slightly later than Chinook adults but
earlier than most adult steelhead. Consequently, the life-history strategies of Chinook
salmon or steelhead would make an imperfect fit for coho salmon populations.

Coho salmon tend not to utilize the mainstem for spawning or juvenile rearing. They have
evolved to favor moderately small to large tributaries, especially those that meander through
the extensive floodplain and lower terraces of the Russian River and particularly those close
to the Pacific Ocean. Unfortunately, the coho’s preferred tributaries were centers of early
and sustained human settlement and have been severely degraded. These tributaries are
typically of low gradient, sinuous, often incised, and almost always dominated by the
accumulation of large wood that forms deep and complex pools. The coho’s one over-
summer rearing is spent in these pools, with the pre-smolts and smolts migrating to the
mainstem the following February through May, followed by migration to the Pacific Ocean.
Juvenile coho salmon do not seem to be the lovers of estuaries as are juvenile Chinook
salmon and steelhead.

3.4 Managingfor all three salmonid species

A fat large smolt generally has the best chance of surviving the ocean and returning to the
Russian River as a spawning adult. For steelhead smolts, seemingly minor incrementsin
Size can have major consegquences on ocean survival. As juveniles and pre-smolts drift down
the mainstem in spring and early summer, they have the opportunity to grow. A temporary
stay in the estuary for amonth, or several, also is an opportunity to grow. The importance of
the lower Basin to grow fish, in its estuary and through its lower mainstem, is under-valued.
Often biologists want to minimize time spent in the mainstem. This may (a BIG may) be
desired for river mainstems that have been highly simplified geomorphically (i.e., habitat
complexity destroyed by bank armoring) with highly regulated flows. Although the lower
Russian River has its share of simplification and regulation, it should be managed as an
opportunity rather than as aliability.

As tributariesin the Russian River Basin endure more degradation, anadromous salmonid
life history strategies demanding healthy tributaries will become less and less advantageous.
Fewer viablelife history strategies mean elevated risks for sustaining populations. This will
have direct consequence on how the Russian River should be managed in the future and
strongly calls into question the efficacy of releasing natural flows. The mainstem channel
must take-on more responsibility for sustaining the basin’s populations.
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3.5 Natural flows and salmon recovery

Could the return of natural flows, as opposed to flow regulation under D1610, recover
salmon and steelhead populations in the Russian River Basin? This seemed to be the
hypothesis, at |east as perceived and reported by the public. The Russian River Biological
Assessment Flow Alternatives, Addendum to “Alternatives: Evaluation of Management
Actions (ENTRIX, 2003) states, “ The objective of the NFP [ Natural Flow Proposal] isto
mimic as closely as possible the flow regime that would be present in the mainstem Russian
River under unregulated conditions, while meeting the requirements of water rightsin the
Russian River that are senior to those associated with the CVD Project (p. 2-8 Section

2.3).” An editorial in the Santa Rosa Press Democrat (2/8/03, River Unplugged: What's
good for the fish may be bad for people) reports: “Mimicking the natural flow will help kill
non-native predators and create a healthier habitat for young coho and steelhead.” Another
article in the Santa Rosa Press Democrat (Soper, 1/22/04, titled Outrage over Russian River
Report) gives a more in-depth description: “Reducing flows would return theriver to
conditions that more closely resemble its natural state before reservoirs were built upstream
and water released during dry months to meet urban and agricultural demands. The low-
flow plan aims to address concerns from federal regulators that the Water Agency's existing
operations pose a threat to coho and Chinook salmon and steelhead trout because the river
flows too swiftly for them to effectively feed and thrive.”

However, the Executive Summary of the Draft BA simply lists (p. xxxvii) modifying flow
releases as an objective with no mention of areturn to natural flows or of increasing salmon
and steelhead populations:

=  Modify flow releases from Warm Springs Dam and Coyote Valley Dam (after the
Sate Water Resources Control Board (SWRCB) modifies SCWA's water-right
permits).

= Lower instream flows during the summer in Russian River and in Dry Creek below
those required under SWRCB Decision 1610 (D1610) to improve summer habitat for
listed fish species.

= Eliminate artificial breaching of the sandbar at the river mouth during the summer
to improve summer rearing habitat.

= Develop additional water supply measures to meet future demand while protecting
fish habitat.

More salmon habitat presumably improves salmon population size, provided the right
habitat isincreased. At least thisiswhat the Draft BA seemsto endorse. The Draft BA sets
itsown bar of achievement very low with respect to habitat: improve habitat conditions over
those created under D1610. As areviewer, one key question immediately surfaced. How are
the Russian River’s salmon and steelhead populations faring under the present D16107? If
thisisto be the standard for comparing a preferred flow allocation proposal, then a
determination must have been made as to how well D1610 performs. Marginal
improvements over a poorly performing D1610 protocol would likely not reverse or arrest
failing salmon and steelhead populations. The minimum goal should be habitat
improvement necessary to begin the recovery process. In the Columbia River and
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throughout the Pacific Northwest, the strategy of providing minimal environmental
conditions has failed to sustain salmonid populations (Northwest Planning Council, 2000).

But what if we don’'t know the status of the populations, knowing only that at one time
salmon and steelhead were considerably more abundant than today? The Draft BA offers no
predicted future status of salmon populations under D1610. Are they holding steady,
declining, or increasing? Singling out the effects of flow regulation from other cumulative
impacts would make prediction especially challenging, although not impossible. In
confronting this uncertainty, the recommended strategy for altering and diverting flows from
the Russian River should have a conservative basis aimed at minimizing risk and
encouraging recovery. The Draft BA should have adopted fundamental strategies for doing
this, but did not. Instead an opposite approach has been adopted. Predicted temperature
increases are simply explained away by labeling them as minor and of no significance. Our
concern with the overall tenor of the Draft BA includes:

First, using environmental conditions created by D1610 as a standard for comparing other
flow proposalsisirresponsible. Procedurally this may be how baselines are selected in
environmental assessments. However, our responsibility as reviewersisto inform the public
of likely environmental ramifications. The Draft BA should have attempted to establish a
conservative management system for flow regulation that would be expected to achieve
recovery, modeled annual hydrographs and thermographs, and then applied thresholds and
flow-habitat relationships for a quantitative evaluation. D1610 and other flow proposals
could have been evaluated relative to this conservative management system in asimilar
fashion (modeling hydrographs and thermographs and applying threshol ds).

Second, therisk to listed fish speciesis already high. Russian River anadromous salmonid
populations exist at the environmentally harsh southern fringe of their geographic range.
Salmon populations rely on the few but favorable Wet water years to offset increasingly
common Dry water years farther south along the Pacific coast. The importance, or even
appropriateness, of one life history strategy over another in a given year can be pre-
determined by the type of water year. Wet water years are fundamentally different from Dry
water years. If the mainstem is managed to flow asif there is an ongoing Dry year while
unregulated tributaries are responding to a true Wet year, must steelhead develop a new life
history strategy? Synchronizing dam releases to compliment natural hydrologic conditions
throughout the basin seems an obvious management goal. Y et the Draft BA takes the
present system of classifying water year typein D1610 as a given for proposed allocation
protocols, when this water year classification system should have been re-evaluated.
Presently water years are classified as Normal, Dry, and Critically Dry. What happened to
Above Normal, Wet, and Extremely Wet? The few good years for these species at the
southern fringe of their ranges are not being managed for, but rather eliminated. By
eliminating good years, management shifts more of the burden of risk onto the Russian
River salmon and steelhead populations.

Third, flow management should accommodate the changing role of the Russian River

mainstem for supporting the Basin’s Chinook salmon and steelhead populations. The
mainstem will likely become increasingly responsible for producing the basin’s 2+ and ol der
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juvenile steelhead that exceed 160 mm long and have the greatest likelihood of returning as
adults. This life-stage requires faster and deeper water than habitat for younger juvenile
steelhead. Requiring the mainstem to assume new (or greater) responsibilities generates
unigue challenges. For example, cold hypolimnial dam releases in the summer below both
dams create highly favorable thermal environments for rearing juvenile Chinook. However,
the time comes when juvenile Chinook must head to sea. If the new “headwaters’ (i.e.,
immediately below the dams) are unseasonably cool, juveniles may delay departure.
Downstream water temperatures rapidly increase especially under low baseflows, such that
the lower-middle and lower mainstem water temperatures can exceed stressful thresholds
before juveniles begin their migration downstream. “Routing” Chinook juvenile and smolt
outmigrants must be explicitly considered in evaluating both dam releases particularly from
mid-May to the end of June.

4 SPeECIFIC COMMENTS FROM REVIEW OF FISH HABITAT AND SURVIVAL
| SSUES

4.1 Natural flowsin the Flow Proposal

Major changes to recommending natural flows in the upper/middle mainstem from April
through September occurred as the Natural Flow Proposal (Beach, 1999) morphed into the
Draft BA’s Flow Proposal. D1610 stipulates 185 cfs (cubic feet per second) minimum
baseflows April through August and 150 cfs for September, while the Natural Flow
Proposal (NFP) had a 185 cfs minimum baseflow April through May and natural flows as
minimum baseflows for June through September. Subsequently in the Addendum (ENTRIX,
2003 Table B-2), the natural flow provision was eliminated (changed to a minimum
baseflow of 50 cfs from June through September) and the April through May baseflows
were reduced to 100 cfs. Attempts to trace the scientific justification behind these changes,
and other changes in Addendum Table B-2, in the Draft BA met with little success.

Use of the term “natural” has been very misleading. The Natural Flow Proposal (NFP) is not
natural, nor does the Draft Biological Assessment ever explicitly claim it is (p.2-8 Section
2.3). The Proposed Water Rights Permit Terms (June 13, 2003) for the Enhanced Natural
Flow Proposal (ENFP) requires summer flows higher than natural summer minimum
baseflows and winter/spring flows lower than natural winter/spring minimum baseflows.
Only during the transition from spring to summer does the ENFP approximate natural
minimum baseflows. The duration of this annual window, when regulated flows
approximate natural minimum baseflows, will likely be shortened if the NFP or ENFP is
implemented (especially for wetter years) as opposed to contemporary D1610 flow
regulation, and will clearly be further impacted by the Proposed Water Rights Permit terms
(June 13, 2003). A recommended 50 cfs mainstem flow between the East Fork Russian
River confluence and the Dry Creek confluence under the ENFP (June 1 through October
30) receives the same transitional poor habitat score (from 3 to 2) for juvenile steelhead
rearing habitat as do elevated baseflows greater than 275 cfs (Addendum, Table B-2, p. B-3)
under D1610.
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Although midleading, there are elements of a natural flow policy in the evol ution of flow
allocation protocols. The existing protocol, State Water Resources Control Board D1610 has
no natural flow provisions. Table 1 lists several alocation protocols offered along the
evolutionary pathway, beginning with D1610 and ending with the Draft BA’s Flow
Proposal.

Table 1. Evolution of Minimum Baseflow (Qnin) Prescriptions
Under Normal Water Supply Conditions.

State Water Resour ces Control Board Decision 1610

Healdsburg

Quin = 150 cfs January through March

Qmin = 185 cfs April and May

Qmin = 185 cfs June through August

Qnin = 150 cfs September through December
Guerneville

Qnin = 125 cfs Year Round

Natural Flow Proposal 1999

Healdsburg
Qnin = 150 cfs January through March
Qmin = 185 cfs April and May
Qmin = natural flow June through September (i.e., the unimpaired flow must
be maintained regardless of its magnitude)
Qnin = 150 cfs October through December

Guerneville
Qnin = 125 cfs January through March
Qmin = 150 cfs April and May
Qmin = natura flow June through September (i.e., the unimpaired flow must
be maintained regardless of its magnitude)
Qnin = 125 cfs October through December

Natural Flow Proposal February 3, 2003 (p.2-9 Table 2-1)

Healdsburg
Qmin = 150 cfs January through March
Qmin = 185 cfs April and May
Qnin = natural flow June through October (i.e., the unimpaired flow must be
maintained regardless of its magnitude) up to 150 cfs
Qmin = 150 cfs October through December

Guerneville
Qnmin = 125 cfs January through March
Qmin = 150 cfs April and May
Qmin = natura flow June through October (i.e., the unimpaired flow must be
maintained regardless of its magnitude) up to 125 cfs
Qmin = 125 cfs November through December
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Proposed Water Rights Permit Terms  June 13, 2003
Healdsburg
Qnin = 150 cfs January through March
Qmin = 100 cfs April and May
Qnin = 50 cfs June through October
Qmin = 150 cfs October through December
Guerneville
Qmin = 125 cfs January through March
Qnin = 150 cfs April and May
Qmin =35 cfsup to 125 cfswith natural flow within thisinterval June through
September
Qmin = 125 cfs October through December

Flow Proposal January 16, 2004 (p.4-21 Table 4-2 and p.4-22 Table 4-3)
Healdsburg
Quin = 150 cfs January through March
Qmin = 100 cfs April and May
Quin = 50 cfs June through October
Qmin = 150/75 cfs November through December
Guerneville
Qnmin = 125 cfs January through March
Quin = 150 cfs April and May
Qnin = 35 cfsup to 125 cfs with natural flow within thisinterval June through
Septermber (though baseflows can be less than 35 cfs when managing the
estuary)
Quin = 125 cfs October through December

The goal hereis not to fully describe each proposed protocol; the reader can do this using
references cited in our review. However, it would be no easy task. Rather our purposeisto
show that as the Natural Flow Proposal aged, it became even less natural.

4.2 Statusof salmon and steelhead populations under D1610.

Not only is natural flow missing from the stated objectives, but an increase in salmon and
steelhead populationsis not a clear objective either. Rather, an “improvement” of existing
summer habitat and habitat protection under increased future water demand is the objective.
The Draft BA does not assess the contemporary status of salmonand steelhead populations
in the Russian River Basin. Are populations improving, still declining, or staying about the
same under D1610? Is the goal of “improving” habitat sufficient to stabilize declining
populations or recover stable populations presently below historic numbers? The Draft BA
never provides a quantitative goal for habitat improvement, i.e., the amount of additional
habitat needed to recover salmon and steelhead populations or explicit temperature goals.

For example, the Draft BA in Appendix C, Section C.1.3.1.1 (beginning p. C-1-11) reviews
temperature criteria “to quantify the effect of temperature change on salmonid persistence.”
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The term “persistence” is not qualified, but it seemsto hold out the possibility that the
proposed flow allocation protocol may produce water temperatures relatively unfavorable to
those produced by D1610. Are salmon and steelhead populations persisting today under
D1610 (even though these populations have declined), so that any slight increase in water
temperatures under the recommended flow allocation proposal would still let the
populations persist into the future? The Draft BA temperature analysis provides no explicit
goal.

4.3 Average and median monthly temperatures.

For each flow allocation protocol, the Draft BA takes the predicted daily average
temperature for each day in a given month over the entire hydrologic record (January 1,
1929 to September 30, 1995) and computes the median daily average temperature for that
month. For example, there are 66 Julys between 1929 and 1995, for atotal of 2046 days.
The model predicts the average daily temperature for all these days in each July by applying
one of the allocation protocols (e.g., D1610). Next these daily average temperatures are
ranked, from coolest to warmest. The median daily average temperature is then selected,
where 50% of the 2046 days among all the Julys have daily average temperatures cooler and
50% of the 2046 days have average daily temperatures warmer, than the median daily
average temperature. If the July median daily average temperature at Cloverdale modeled
under the D1610 protocol is 22°C, then half the days among all 66 Julys had warmer daily
average temperatures. Whew. The Draft often smply states, “the water temperature for June
was...” when really meaning “ the median of the daily average water temperatures for all
Juneswas...”

Model validation of the water temperature model employed in the analysesis missing in the
Draft BA. An example of how well the model performs, by comparing predicted water
temperatures to field measured data for a specific year and month (for example, the
continuous WY 2002 temperature data presented in Cook (2003)), should be included.

Table 2, reconstructed from the Addendum (ENTRIX, 2003) and the Draft BA, displays
predicted water temperatures and available average daily flows (Q) for three water
alocation protocols. D1610, NFP, and Flow Proposal. How can D1610 at Ukiah have a0.1
C lower median July temperature than the Flow Proposal, when their respective minimum
baseflows are 185 cfs and 163 cfs, while the NFP has a 0.6°C higher temperature change
over adightly greater change in discharge? Why was a 50 cfs minimum baseflow for the
Middle and Upper Russian mainstem stipulated in the Flow Proposal? How often did 50 cfs
prevail asthe daily average flow (or ever, given senior water right obligations)? Without
annual hydrographs and annual thermographs for each flow protocol in each water year,
meaningful analysis that relies on median monthly values or technical review of that
analysisisimpossible.
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Table 2. Comparison of Predicted Daily Average Water Temperature and Average
Daily Flow (Q) from the Russian River Biological Assessment Flow Alternatives
Addendum (February 3, 2003) and the Draft Biological Assessment (January 16, 2004)
(under All Water Supply Conditionsand Current Demand) for July.

Protocol Ukiah Hopland Cloverdde Healdsburg

Median | Median Q| Median Median Q| Median Median Q| Median Median Q
Temp Temp Temp Temp

Biologica

Assessment Flow
Alternatives Addendum
(February 3, 2003)

D1610 16.3°C 260 cfs 18.6°C 19.9°C 230 cfs 23.7°C

NFP 16.8°C 135cfs 20.0°C 20.9°C 100cfs | 23.9°C

Draft Biological Assessmen
(January 16. 2004)

D1610 16.1°C 261 cfs 18.5°C 250 cfs 19.9°C 234 cfs 23.6°C 208 cfs

Flow Proposal 16.2°C 163 cfs 19.0°C 152 cfs 20.3°C 140 cfs 23.8°C 119 cfs

It is necessary to go through these explanations to appreciate how distant the Draft BA

really isfrom assessing potential biologica effects due to water temperature. Figure A-15in
the Addendum (p. A-16) isaplot of the median (50%) daily average water temperature for
July on the Y -axis versus distance along the mainstem Russian River on the X-axisfor each
allocation protocol (e.g., D1610 and Natural Flow Proposal). Near Cloverdale, at
approximately river mile 68, the median daily average temperature under D1610 rulesis
19.9°C and 20.9°C under the Natural Flow Proposal. At first glance these water temperatures
may not appear overly stressful for steelhead juveniles. But what do they realy mean?

From late spring through early-fall, afternoon water temperatures will be much hotter than
water temperatures at dawn. Over a 24-hour cycle, water temperatures will vary up to 6°C or
more. A minimum 4°C swing in water temperature for the middle Russian River isa
conservative estimate. This means that an average daily water temperature of 22°C will have
abiologically significant portion of that day at water temperatures up to 24°C and briefly
higher. A juvenile steelhead experiences a predictably variable thermal environment that is
more stressful at one time of day (at mid-afternoon) than another (at sunrise) and from one
day to the next (e.g., early in August opposed to late-August).

4.4 Water temperaturethresholds.

In the Addendum (ENTRIX, 2003), Table B-3 (p. B-4) presents evaluation criteriafor
temperature by species and life-history stage. Discrete temperature ranges were assigned a
score from 0 to 5 and then back to 0. Presumably a score of 5 is considered the best.
Unfortunately, the Addendum provides no information on what each score means,
physiologically or ecologically.
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Table C-3 from Appendix C in the Draft BA provides ranges of temperatures for each score
value, but does not offer the significance of each value. For example, what does a score of 2
for juvenile steelhead rearing, with arange in temperature of 20.0°C to 23.9°C mean? The
literature review on p. C-1-15 Appendix C briefly discusses studies, but establishes no
significance to the scoring. The scores may appear as thresholds, but thresholds to what?
Does ascore of 3 or greater eliminate water temperature from being a physical
environmental variable jeopardizing salmon “persistence” in the mainstem Russian River?

A score of 5 isconsidered optimal or preferred and a score of 0 isthe “lowest magnitude
temperaturesthat can result in [direct] mortality” (p. C-1-11 Appendix C. Draft BA).
Appendix F in the Draft BA, Flow-Habitat Assessment Study, p. 9 (first complete
paragraph) describes water temperature effects on habitat uses as optimal, near optimal,
suitable, somewhat stressful, extremely stressful. Do these correspond to the 5 through 1
ranked scores? But on p.13 other modifiers are used: more stressful, adequate, and excellent.
At top of p. C-11 the modifier “sub-optimal” is used. Then on p. 11 (bottom): “ ...somewhat
stressful, but still suitable for rearing provided adequate food is available.” Then on p. C-10
the modifier “less than optimal” is used. Also on p. C-10: “However, water temperaturesin
thisreach are thought to regularly exceed the optimal range for Chinook salmon and
steelhead, although they remain suitable.” The Draft BA is not clear as to what the scores
meant or how the scores were used to establish threshold temperature effects.

Table 3. Water Temperature Evaluation Criteriafor Steelhead Rearing
From Draft BA

Physiological
Score Description Range (°C)  Coalor Response
5 Optimal 128t015.6  Purple Not described
4 Excellent 15.6t0180 Blue Not described
3 Suitable (good) 18.0t020.0 Green Not described
2 Stressful (poor) 20.0t023.9  Yellow Not described
1 Very Stressful 2391t026.0 Orange Not described
0 Letha > 26.0 Red Imminent death

The Draft BA takes these criteria, based primarily on physiological studies performed at
constant temperatures of varied duration and acclimation, and directly applies them to the
median daily average temperatures modeled under different flow allocation protocols at
several locati ons along the mainstem Russian River. The median daily average temperature
can be considered an index, as the Draft BA notes, where the D1610 protocol is compared to
the Flow Proposal, but it is not biologically meaningful. It clearly cannot be considered
equivalent, i.e., eliciting the same physiological response, to the physiological response
from exposure to constant water temperatures measured in laboratory studies.

EPA tackled this same problem of equivalency using the maximum 7 day average of the
daily maxima (7DADM) (EPA, 2003).
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Thismetric can also be used to protect for sub-lethal or chronic effects (e.g.,
temperature effects on growth, disease, smoltification, and competition), but the
resultant cumulative thermal exposure fish experience over the course of a week or
mor e needs to be considered when selecting a 7DADM value to protect for these
effects. A general conclusion from these studies on fluctuating temperature regimes
(which iswhat fish generally experienceinrivers), is that fluctuating temperatures
increase juvenile growth rates when mean temperatures are colder than the optimal
growth temperature derived from constant temper ature studies, but will reduce
growth when the mean temper atur e exceeds the optimal growth temperature. When
the mean temperature is near or above the optimal growth temperature, the “ mid-
point” temperature between the mean and the maximum s the “ equivalent” constant
temperature. This“ equivalent” constant temperature then can be directly compared
to laboratory studies done at constant temperatures. For example, a river with a
7DADM value of 18°C and a 15°C weekly mean temperature (i.e., diurnal variation
of +/- 3°C) will be roughly equivalent to a constant laboratory study temperature of
16.5°C (18°C — 3°C/2). Thus, both maximum and mean temperatures are important
when determining a 7DADM value that is predictive of chronic temper ature effects,
such as reduced growth rates.”

“For many rivers and streamsin the Pacific Northwest, the maximum 7DADM
temperatureisabout 3 C higher than the maximum weekly average (Dunham et al.
2001; Chapman 2002). Thus, when considering what 7DADM temper ature value
protects for chronic effects, EPA added 1-2 C to the constant temper atures that
scientific studies indicate would be protective for chronic effects (see Table 1 for
summary of studies done under constant temperatures). It isimportant to note that
there are also studies that analyzed sub-lethal effects based on maximum or 7DADM
temperature values which need not be translated for purposes of determining
protective 7DADM temperatures.”

The 7DADM isjust one conservative aternative for developing thermal threshold criteria
under daily fluctuating river temperatures. The Draft BA must adjust its temperature
evauation criteriato account for daily fluctuating water temperatures. A Sonoma County
Water Agency staff report (Cook, 2003) providing weekly maximum and weekly average
summer water temperatures at several Russian River mainstem locations, documentsa 2° C
difference (Figure 8 of the report) in August between the weekly maximum and weekly
average water temperature in the Alexander Reach near Ukiah. Using the EPA adjustment,
the daily average temperature (roughly 21°C) would not have the physiological effect of
approximately 21.0°C (69.8°F) water, but approximately of 22.2°C (72°0 F) water.

The Draft BA references North Coast Regional Water Quality Control Board (NCRWQCB)
water quality objectives for the Russian River Basin that conclude a maximum 7-day
average stream temperature of 17.8°C (64.0°F) would likely protect salmonid species.
Perhaps this is why the upper temperature (18°C) for a score of 4 (excellent) was chosen,
although considering a daily average of 18°C as “excellent” for rearing juvenile steelhead
seems optimi stic.
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While EPA recognized the importance of avariable 7DADM between water years, the

agency supported exempting unusually warm conditions (EPA, 2003):
“In order to have criteria that protect designated uses under the CWA, the criteria
need to apply nearly all the time. However, EPA believesit isreasonable for a
Sate’ s or Tribe's WQSto exempt unusually warm conditions in deter mining
attainment with temperature numeric criteria. One way to do this would be to base
attainment on the 90™ percentile of the yearly maximum 7DADM values cal cul ated
from a yearly set of values of years or more.”

“Therationale for some type of exemption for unusually warm conditionsis that
infrequent peaks in water temperature, typically due to unusually hot air
temperatures, is a natural component of the environment and these infrequent
conditions should not drive compliance determinations. Salmonids may experience
some adver se effects during these periods, but by definition, they would only be
allowable 1in 10 years.”

The Draft BA, by selecting the median or 50" percentile of the daily average water
temperatures, effectively exempts the hotter half of al daysin any given month. No
scientific justification is provided for selecting the 50™ percentile.

The Draft BA reports the frequency of temperature scores at different mainstem locations
for each species and lifestage over the entire record, from January 1, 1929 to September 30,
1995. These frequencies are portrayed as numerous pie charts in the Draft BA. Does the
yellow part occur in mid-May to early-June in Normal years and drier, acritical time of year
and water year type for emigrating Chinook fry? Users of the Draft BA are provided no
insightful analysis, only a portrayal of flawed temperature score frequencies spanning 66
years lumped into each pie chart. The underlying logic appears to be: if the pie chart for the
proposed allocation protocol looks similar to the D1610 pie chart, then thereisno
significant impact to population persistence. A meaningful analysis, addressing individual
water years with specific temperature thresholds related to life history periodicity charts, is
critical to assessing the impacts of flow changes on salmonid populations.

4.5 Annual thermographs as an alternative temper atur e assessment.

An dternative approach to using median daily average temperatures to assess chronic, sub-
lethal, and lethal temperature effectsis described below. This approach would provide a
transparent assessment to agencies and residents that incorporates scientific expertisein
temperature analysis and evaluation. Given the potential major, if not over-riding,
importance of water temperature in sustaining the mainstem’ sincreasing role of supporting
the Basin's salmon and steelhead fishery, thislevel of effort is easily justified.

A. Compute annual hydrographs using hourly flows for the unimpaired flow,
D1610, NFP, ENFP, and Proposed allocation protocols for each water year
(using the present system for water year classification) from WY 1960 (first
complete WY since Lake Mendocino operational) to the present at key
locations along the mainstem channel,
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B. Model annual thermographs for each annual hydrograph in (A) at hourly
intervals,

C. Develop chronic and lethal temperature thresholds from the scientific
literature and reviewed by a 3 member scientific panel (lots of good
candidates in California; possibly one river temperature modeler and two fish
biologists—one physiological and the other ecological),

D. Plot the number of days each chronic, sub-lethal, and lethal threshold is
exceeded for specific time periods (e.g., mid-May through late-June when
Chinook fry are migrating and water temperatures are rising) as the
dependent variable (Y-axis) and annual runoff (unimpaired total ac-ft) on the
X-axis as the independent variable ...for each alocation protocol including
unimpaired flows (i.e., there would be 5 curves on this plot),

E. Re-convenethe scientific panel to (i) interpret the results (e.g., noting
threshold responses in the curves and relating these responses back to the fish
and the river ecosystem) and (ii) recommend additional analyses that
challenge other norms and assumptions (e.g., the water year classification
procedures; 1-2 C for global warming by 2030),

F. Re-reconvene scientific panel, reassess all results, then draft evaluation and
make recommendations.

4.6 Salmonid migration

A 35 cfs baseflow in the lower Russian River mainstem during a Critically Dry year would
strain adult migration. Not only could temperatures be excessive, but many riffle depths
would be marginal.

April through June is the time for providing juvenile Chinook mainstem rearing habitat
(Draft BA, Appendix C, Table C-1, p. C-1-4). Juveniles must migrate downstream before
mainstem water temperatures in late spring or early summer become excessive. Thus the
later half to later third of thistime period (early-May through mid-June) can be particularly
stressing. Water years with higher baseflows during this time period would improve survival
and growth; brief and modest increases in discharge can encourage juvenile outmigration.
The NFP' s provision of making unimpaired flow the minimum baseflow at Heal dsburg
might have provided more favorable flows, thus potentially achieving a benefit over the
D1610 baseflows. But the Draft BA flow recommendation, subsequent to the NFP, removes
these potential benefits: minimum baseflows are lower in April and May, and June
baseflows are diminished and less variable.

The best alocation protocol for Chinook juvenilesin May/June can be scientifically
evaluated, but not with the inadequate analyses provided in the Draft BA. Water
temperature would be the most important variable. A chronic threshold for water
temperature must be designated using daily thermographs (e.g., 4 consecutive days when
afternoon water temperatures exceed a given value), and not the monthly median of the
daily mean temperature. (See Sections 4.3 and 4.4). Hourly water temperatures would then
be modeled from April through June over arange of representative water year types,
Critically Dry through Extremely Wet, for all allocation protocols including daily
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unimpaired flow. The allocation protocol that extends the window of favorable juvenile
rearing (i.e., temperatures remain below the chronic threshold) the farthest into June over
the widest ranging water year types would deserve consideration. This analysis, and several
other potential analytical approaches for quantifying impacts, should be performed given the
potentially severe impacts to Chinook populations.

4.7 Habitat analysis.

Three principal documents were reviewed that related anadromous salmonid habitat to
mainstem Russian River flows. Addendum (ENTRIX, 2003), the Draft BA and Appendix F
of the Draft BA. While many other documents were examined, these three underpin the
scientific foundation for the earlier NFP and ENFP proposals and the current Flow Proposal.

4.7.1 Baseflowsin the habitat analysis.

A field study was undertaken to quantify the relationship between baseflows and
anadromous salmonid habitat quality and relative abundance for the mainstem Russian
River above Cloverdale. Appendix F (p. 9) summarizes the field study results: “Habitat
availability in the study sites was observed to vary with flows, and was moderately abundant
overall at low and intermediate flows. At Stes 1, 4, 5, 7, 9, 10, and 11, habitat rated as high
as 40-60 percent suitable for at least one species/lifestage at low flows, intermediate flows,
or both. At Stes 2, 3, and 6, availability of habitat ranged no higher than 10-25 percent
suitable for any specied/lifestage at any flow; in general, habitat availability was greatest at
the lowest flow and decreased gradually as flows increased. The availability of optimal
habitat for fry and juvenile life stages of steelhead and Chinook salmon is substantially
reduced at the highest study flow (release of 275 cfs) as compared to conditions at |ower
study flows.”

The Addendum concludes (bottom of p. 2-6): “ The flow-habitat study indicated that the best
potential habitat conditions for salmonid rearing in the upper mainstem Russian River
occurred when flow releases from CVD were approximately 125 cfs. Flow releases of 190
cfs provided good rearing habitat conditions, but flow releases of 275 cfs or greater were
unsuitable for salmonid rearing in the upper mainstem.” The field study relies on many
assumptions, implied and explicit, several of which greatly bias the conclusion. For
example, the habitat criteria and scoring consider water depths greater than 3.3 ft unsuitable
for Chinook and steelhead juvenile habitat, even though portions of the main channel greater
than 3.3 ft can be providing some of the best habitat for older steelhead juveniles (USFWS
and Hoopa Valley Tribe, 1999).

Three baseflow releases from Coyote Valley Dam were evaluated in the 2001 field study
and presented in Appendix F: 125 cfs, 190 cfs, and 275 cfs. Presumably if the intent was to
contrast habitat availability in present flows under D1610 relative to historic flows, then
both should be represented in the study design. Does the 275 cfs baseflow represent D1610
regulation and the 125 cfs a natural baseflow? Unfortunately, the hydrologic analyses
provided (Section 4.1) make this difficult to assign. Historic summer flows in the Upper
Russian River mainstem (e.g., Hopland to Cloverdale) were much lower than 125 cfs, and
much higher than 275 cfsin the winter and spring.
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Why is a minimum baseflow of only 35 cfs prescribed for the mainstem channel at
Guerneville, while the mainstem channel with almost half the contributing drainage at
Healdsburg receives a 50 cfs minimum baseflow in the Flow Proposal? Shouldn’t baseflows
be roughly proportional to drainage area and channel dimension? While this flow
arrangement goes back to D1610, the present Draft BA should be capable of addressing this
guestion. Otherwise, how were the new baseflow prescriptions scientifically derived (e.g.,
100 cfs rather than 50 cfs change from the NFP to the Flow Proposal)? The field study
attempting to quantify rearing habitat only extended downstream to Cloverdale.

A very big problem for the Draft Biological Assessment is Table B-2 of the Addendum (p.
B-3) titled “Flow Evaluation for the Russian River by Species and Lifestage.” Somehow,
Table 4C in Appendix F was transformed into Table B-2 of the Addendum. Habitat
evaluations for flows greater than 275 cfs and less than 125 cfs are presented in Table B-2
even though the field study only quantified habitat at 125 cfs, 190 cfs, and 275 cfs (e.g.,
Table 4C in Appendix F). If slow and shallow is good for Chinook fry habitat, why do flows
less then 115 cfs get poor habitat scores? Spawning habitat evaluations are presented in
Table B-2 with no spawning habitat data presented in Appendix F. The units of measure
have changed: from percentages of channel areain Appendix F, Table 3C to habitat scores
that are never clearly defined (Section 4.4) in Addendum Table B-2. Perhaps this
transformation can be explained or has been addressed in other un-reviewed documents.

4.7.2 Habitat criteriaused in the habitat analysis.

The conclusion from the habitat field study is that the D1610 baseflows are too fast. From
July 1 until the first significant fall rains, juvenile salmonid habitats identified in the
phenology (or periodicity) chart of the Draft BA (Figure 2-3, p. 2-41) are juvenile coho
salmon and juvenile steelhead habitats. As noted, coho tend to avoid rearing in the
mainstem. Therefore, above Healdsburg, juvenile steelhead rearing is the key habitat that
must be provided in the summer. Chinook fry have grown into juveniles, and then mgrated
downstream by the end of June. Steelhead fry also have grown into small juveniles by
June’s end.

Table 4C in Appendix F Attachment C (p. C-15) presents the field study’ s results by fish
speciesd/life stage and flow release. The last row presents percentages of channel area
designated as optimal juvenile steelhead habitat. Roughly 75% of the study sites (sites 1-8,
12, and 13) show no distinctive trend in habitat abundance over the three baseflow releases:
125 cfs, 190 cfs, and 275 cfs. Sites 9, 10, and 11 do show a distinctive trend of more habitat
at the lowest flow. Site 10 was adjacent to Site 11, both near Commisky Station (Appendix
F, Attachment C, p. C-9). The cross section at Site 9 was extremely narrow (Appendix F,
Attachment D, p. D-11). The very sharp drop in habitat for steelhead juveniles from 125 cfs
to 190 cfs, amounting to a small change in stage, was difficult to explain. Unfortunately, no
water stages or associated discharges are shown on the cross sections, but the wetted width
for the 275 cfs rel ease seems to have been no greater than 27 feet. However Appendix F, p.
E-26 listsa 16 cfs discharge in cross section No. 9 during the 275 cfsrelease.

Juvenile steelhead must be sufficiently large before acquiring a reasonable chance of
surviving the ocean and returning as spawning adults. This generally means that the
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abundance of older juveniles, 2+ and greater, is key to recovering steelhead populations.
Y ounger age classestypically do not limit population size. As discussed previously, these
older juveniles rear in perennia tributaries or the upper mainstem even though many are
born in tributaries that dry-up in summer. As tributaries become more impacted by land
conversions and flow withdrawals, the mainstem channel must assume abigger rolein
growing more and larger juvenilesto ultimately sustain the Basin's steelhead population.
Therefore, al juvenile steelhead age classes might be found in the mainstem channel, but
the key life-stage is the 2+ and older age class.

Habitat needs for different age classes of juvenile steelhead vary. Older juveniles use deeper
and faster flows than the youngest age classes. Cover preferences also change. Finer
substrate offers cover to 0+ juveniles that would be highly unsuitable for 2+ juveniles. Sharp
transitions from fast to slow currents (as in shallow and deep pool entrances) are highly
valued by 2+ and older juveniles especialy if large cover is available nearby.

The habitat criteriafor juvenile steelhead used in the field study include all age classes. Y et
depths greater than 3 ft often provide the best habitat for 2+ and older juvenile steelhead.
Problems arise when attempting to include all age classesin one set of habitat criteria. If
depths greater than 3.3 ft deep were included, but the low velocity criterion remained
unchanged, most of the channel bed incorrectly would be considered habitat at most
baseflows. Physical criteriafor assessing juvenile steelhead habitat must be separated by age
class.

Habitat criteriafor 2+ and older juveniles are not set in stone. Depths greater than
approximately 1.5 ft should be considered with no upper depth limit, as well as velocities
greater than at least 0.75 ft/sec and probably no greater than 3.0 ft/sec (though in deep
channel sections with large substrate cover even this value as a mean column velocity can
provide excellent habitat). The result of assigning one set of criteriato all juvenile steelhead
age classesis ahighly significant bias against identifying the baseflows needed for the
habitat of older age classes, the age class most likely limiting adult population size. Note
that no part of the channel bed greater than 3.3 ft deep in the preference criteriais
considered suitable habitat for any species juvenile life-stage. This biasistrandated into
recommending low baseflows.

Y et historical Russian River baseflows during the summer rearing period for 2+ steelhead in
the mainstem were much lower than 125 cfs. Historic summer baseflows probably did
provide poor 2+ steelhead rearing habitat. Deep stratified pools likely provided limited
refuge, but this would have forced 2+ juveniles into a smaller space thus reducing feeding
opportunities and requiring more energy expenditure dedicated to defending territories. The
end result of asummer’s crunch-time is that the few survivors were exceptionally big and
consequently most likely to be successful smolts. More, but smaller, smolts originated from
the perenniadl tributaries, where an individual’ s growth would not have been as high, but
survival was likely better.

Early emergent Chinook fry have almost no swimming ability capable of resisting flow
velocities much greater than 0.5 ft/sec or actively alluding predatory fish. Slow and shallow
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portions of the main channel with cover therefore provide necessary refuge during this
vulnerable life-stage. But historically, Chinook fry emerged from redds when mainstem
baseflows were high. Late-winter and early-spring daily average flows typically exceeded
1000 cfs in the mainstem Russian River. How do we resolve the apparent contradiction of
having alife stage vulnerable to fast and deep flow occurring when flows typically ran fast
and deep?

According to the Addendum (as on Table B-2, p. B-3), historic mainstem baseflows were
bad for early emergent Chinook fry. From February 1 to April 30, an historic baseflow
range between 250 cfs and 500 cfs receives a habitat score of 1. Were salmon historically
limited by fry habitat availability? Though the Addendum makes no claim that early
emergent fry habitat limits the Chinook’ s present population or population recovery, the
report cites Table B-2 as one supporting rationale for the NFP or ENFP low baseflow
recommendation. We need to know how much Chinook fry habitat is sustained throughout
the mainstem channel and over awide range of flows, not the relative abundance of fry
habitat in riffles (a habitat that Chinook fry avoid, except along the margins) over a narrow
range of low flows.

Mainstem channels are geomorphically diverse. Pools, riffles, point bars, and mid-channel
islands, to identify just afew geomorphic features, collectively create a complex hydraulic
environment. Locations with slow and shallow flow can be found even in the steepest and
narrowest channel reaches under very high flows. The question becomes not whether early
emergent Chinook fry habitat existed, but whether such habitat was sufficiently abundant.
Without embarking on a detailed analysis, the amount of early emergent fry habitat under
historic flows in the historic mainstem channel and larger tributaries likely was not limiting
the Chinook population.

The hydraulic complexity of mainstem channels, that provides habitat for al age classes, is
the direct result of structural complexity and variable baseflows. |'s having 60% to 80% or
even 25% to 40% of the channel area as optimal or suitable habitat for a given specied/life-
stage at a single discharge (or narrow range of discharges) a good thing? A first response
would be that “more is better”; the Draft BA seems to have adopted this perspective.

If 40% to 60% of the channelbed surface provides the necessary habitat for Chinook fry
only at alow baseflow, as the Draft BA infers, then increasing the discharge would make
most of the channelbed inhospitable (i.e., too fast and/or too deep). But newly emerged
Chinook fry need slow and shallow habitat beginning February and lasting through April,
over aperiod when mainstem flows are highly variable. A mainstem channel that delivers
the necessary habitat over awide range of discharges would seem to be a better environment
for fry Chinook, rather than providing lots of habitat but only at low baseflows. It means
there is no such thing as an optimal base flow for fish habitat in the mainstem Russian
River. The Draft BA needsto revise its study design and analysis before concluding low
baseflows are best for Chinook fry.

In summary, applying habitat descriptors adopted in the reports to the results (especially

Table B-2), natural flows were unsuitable for juvenile steelhead rearing most of the year and
for Chinook fry in late-winter and early-spring—and other life stages as well. The Draft BA
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essentially concludes that during some parts of the year, natural flows were hurting fish
even through pre-regulated flows sustained much larger salmonid popul ations than under
current conditions.

4.8 River productivity.

Macrobenthic invertebrate production is optimal when water temperatures range from 50°F
to 60°F and theriffles’ cobbles are inundated by 0.5 ft. to 1.0 ft of flow no faster than a
mean velocity of approximately 2.5 ft/sec. In this case, “optima” would mean the most
invertebrate biomass produced (measured with units of g/nf/day). What percent of theriffle
areais productive macrobenthic invertebrate habitat over arange of historic flows yet
receiving temperature scores of 4 and 5? Inundating riffles in the spring, when water
temperatures are highly favorable for most macroinvertebrates, provides alarge input of
food for quickly growing juvenile Chinook and steelhead before unfavorable summer water
temperatures set in. This growth pulse could be an important factor for Chinook smolt vigor
and 2+ steelhead oversummer survival. Minimum spring baseflow releases that attempt to
transform riffles into 40% to 60% fry and juvenile Chinook habitat, i.e., baseflows
recommended in the Draft BA, are likely providing habitat that is not limiting fish but
harming mainstem productivity.

4.9 Annual hydrographs and habitat mapping.

The Draft BA adopts a good strategy of evaluating salmonid habitat-flow relationshipsin
the mainstem by relying on direct observation from professional fish biologists. Although
considerable effort has been dedicated to defining salmon habitat through physical habitat
descriptors (e.g., water depth and velocity), experienced biologists are best at integrating al
variables onsite and evaluating the unexpected.

The flow study sought to identify a responsive habitai-flow relationship within a narrow
range of baseflows. The results do not support the Draft BA’s conclusions as stated
previously. To determine the range of baseflows providing 2+ juvenile steelhead habitat,
and recognizing that optimum baseflows do not exist in nature, the methodology must
quantitatively inform us of how much high quality habitat exists at a given baseflow.

The mainstem Russian River isideal for employing expert habitat mapping. The premise for
expert habitat mapping is simple. Expert habitat mapping (EHM) accounts for spatial and
hydraulic complexity by mapping habitat at known streamflows onto a scaled channel
basemap generated by low altitude aerial photography. Mapping is done in the field by
experienced biologists. Each hydraulically complex portion of channelbed considered to
function as habitat by the expert mappers is drawn onto this large-scaled basemap. Each
identified habitat patch is called a“habitat polygon.” Life stages that can be habitat mapped
include emergent fry, older juvenile, and adult spawning life stages for Chinook, coho, and
steelhead.

This methodology could readily be applied to habitat units or representative channel reaches
to quantify habitat throughout each section of the Russian River mainstem and in Dry
Creek. Habitat mapping must be performed with biologists in wetsuits—in the field, not in
the office. EHM relies on combining field experience, insight, and quantitative habitat
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criteriato identify and quantify habitat in complex habitat units. Physical microhabitat
requirements, including flow depth and velocity, of important life stages have been
formalized as Habitat Suitability Indices (HSI curves) for salmon and steelhead in Northern
California. These HSI curves would serve as guidelines to the expert habitat mapping team.
Expert mappers must adopt a mutual and repeatable standard for mapping, and should map
as ateam. The base map must be of sufficient scale to outline each habitat polygon
boundary accurately. Orthorectified aerial photographs at a scale of 1 inch: 200 ft should be
used. Digitized polygons would be superimposed onto the aerial photo base maps and
included as documentation.

4.10 Channel confinement and historic flow—habitat relationships.

The mainstem Russian River channel has changed with increasing flow regulation. Channel
bank confinement from encroaching riparian vegetation, channelbed downcutting, and
decreased sinuosity have likely altered the historic (natural) relationship between baseflows
and anadromous salmonid habitat. Often confinement creates a functionally smaller channel,
forcing historic baseflows to become faster and deeper. The Trinity River is agood example
of historic baseflows creating excessive velocities for Chinook fry rearing habitat within the
confined channel banks of the present mainstem channel. The Draft BA does not address
this possibility for the Russian River mainstem. Perhaps historic baseflows in the present
channel would diminish Chinook fry rearing habitat from late winter through spring.
Inspection of the channel cross sectionsin Appendix F did not reveal conspicuous signs of
low flow channel confinement, but more analysis and field surveying would be necessary
before concluding this. Unfortunately these cross sections do not, and should, have the stage
heights of each experimental flow labeled. The possibility that channel confinement has
significantly altered flow — habitat relationships constitutes another serious drawback to the
Draft BA’s flow evauation.

5 SpPeCIFIC COMMENTS FROM REVIEW OF WATER QUALITY | SSUES

Surface water quality depends on the quality and quantity of water sources and chemical and
physical processes that occur along the water flow path, including mixing with other surface
and groundwater sources and biological and thermal effects. Important water quality
characteristics include: dissolved oxygen content; concentrations of dissolved nutrients for
plant and algae growth; concentrations of other dissolved constituents including salts,
dissolved metals, and other pollutants; turbidity; and temperature.

Reduction of dry-season flow in the Russian River resulting from reduced supply from Eel
River water transfer and reduced releases from Lake Mendocino and Lake Sonoma are
likely to have the following general effects on water quality:

1. Increased influences on Russian River water quality from local surface water and

local groundwater sources along the flow path including decreased dilution of
pollution
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2. Greater lateral heterogeneity in water quality upstream from the estuary due to
influences of local sources, diminished mixing at lower flow rates, and more
evolved water quality characteristics resulting from longer residence times

3. Increased thermal stratification in deep pools of the upper river

4. Lower late-dry-season temperature in the upper river if cold water from the
hypolimnion of Lake Mendocino is not depleted before the end of the dry season

5. Decreased dry-season fluctuations in estuary water quality if breaching of the
sand bar at the river’s mouth is eliminated

The Draft BA provides an extensive report of low flow effects. Most water quality
characterizations and conclusions reached in that document are reasonable within the scope
of the data considered. Many of the observations presented in this review are based on
information in that report and are consistent with conclusions of that report. However, large
uncertainties persist in important details of effects due to low flow conditions. Particular
concerns include the extent of increase in water quality heterogeneity that would be
expected under low flow conditions, the extent of increased concentration of pollutants due
to decreased dilution, and the water quality conditions in the estuary/lagoon when the
sandbar remains intact through the summer.

5.1 Impactson water quality characteristics upstream of the estuary

5.1.1 Water quality evolution

In general, surface water chemistry intially evolves from precipitation-dominated
conditions to conditions dominated by water-rock-biology interactions. Increasing total
dissolved salts and increasing ratio of dissolved Ca(HCO3), to NaCl typically characterize
theinitial evolution of water chemistry. In surface waters that are subject to evaporation and
precipitation of CaCOs, total dissolved salts continue to increase and Ca(HCO;) ,/NaCl
decreases toward values in seawater. Longer residence times under low flow conditionsin
the Russian River would lead to greater evolution of general water quality characteristics
and larger differencesin water chemistry between the upper reaches of the river and the
upper end of the estuary. The greater proportion of water derived from local sources along
the flow path, e.g., from agricultural or domestic runoff or groundwater discharge, would
also increase water quality heterogeneity under low flow conditions. Higher flow velocities
increase turbulent mixing, which homogenizes water chemistry. Low flow conditions would
enhance the potential for increased water quality heterogeneity due to increased vertical
thermal stratification. Heterogeneity due to diminished lateral mixing transverse to the
principal flow direction would also be increased.

5.1.2 Temperature

Dry-season Russian River water temperature is significantly lowered relative to natural
conditions by releases of relatively cold water from deep levels of stratified reservoirs. River
water temperature increases with flow downstream and with time through the summer.
Under present flow conditions, temperature in the mainstem of the Russian River drops at
the confluence with Dry Creek because of controlled low temperature releases from Lake
Sonoma. Cooler coastal air temperatures, coastal fog, and canopies that block sunlight result
in cooler water temperatures in coastal reaches of the system.
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Decreased dry-season flow would tend to increase the downstream temperature gradient and
the maximum water temperatures in lower reaches of the river. Low flow releases would
tend to preserve water temperature stratification in Lake Mendocino through the summer,
leading to lower temperature water in the upper reaches of the river at the end of the summer
than under higher flow conditions.

Turbulent mixing at higher flows disrupts stratification of water due to density differences.
In the Middle Fork of the Eel River, pools deegper than 3 m become thermally stratified
when surface flow is below 35.3 cfs (Nielsen et.al, 1994). This study also showed the
importance of cool water input from tributaries, intergravel flow, and groundwater discharge
in maintenance of thermally stratified pools. However, the deep, nearly still pools of the
Middle Fork of the Eel River achieved stratification during the day as near surface water
heated but deep water remained cool. Lower flows may permit temperature and density
stratification in poolsin the upper Russian River, particularly in local areas of cool
groundwater or sub-gravel discharge or in poolsisolated by gravel bars from the mainflow
of theriver. The draft Russian River Basin Fisheries Restoration Plan (DFG,2002) states
“‘the augmented summer flow regime in the Russian River after 1922 eliminated potential
salmonid rearing habitat in marginal thermal reaches by maintaining flow at levelstoo high
to allow pool stratification.” [quoted from Steiner, 1996] ... Increased summer base flows
have eliminated the formation of stratified pool habitat in the Lower River.... Temperatureis
particularly a problem from Cloverdale downstream, where the river is broad, shallow, has
very few deep pools, and has little riparian cover.... Reduced flows in the mainstem river
could provide for sub-surface gravel cooling, and increased anadromous fish habitat.”
However, thermal stratification is not addressed in detail in the Draft BA.

5.1.3 Dissolved oxygen

Low flow conditions would tend to reduce the dissolved oxygen content of the river water.
Dissolved oxygen contents depend principally on temperature, biological activity,
degradation of organic matter, and turbulence that causes mixing with air. Dissolved oxygen
levelsin Russian River water are high because of atmospheric buffering. The amount of
oxygen that can dissolve in water increases with decreasing temperature. |ncreased
temperature in the lower reaches of the river under low flow conditions would lead to lower
dissolved oxygen due to solubility controls. Late summer cool water below Lake
Mendocino could have higher oxygen contents than if the water was significantly warmer.
Decreased turbulence would reduce mixing of air with water and lead to lower dissolved
oxygen content, particularly where there are sinks for oxygen such as degrading organic
matter. An increase in the influence on water quality by mixing with polluted water or
oxygen poor groundwater discharge could lead to local conditions of low dissolved oxygen.

5.1.4 Turbidity

Turbidity due to suspended sedimentsis generally low during the dry season in comparison
to high flow conditions. Low flow conditions are unlikely to have large effects but could
diminish turbidity due to suspended sediments. Increased turbidity is possible dueto locally
increased biological activity (e.g., growth of planktonic algae in areas of increased nutrient
concentrations).
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5.15 Pollutants

Decreased dilution of pollution would be a principal effect of low flow conditions.
Pollutants generally include nutrients (e.g., nitrates and phosphates), pathogens (e.g.,
bacteria), and organic and inorganic chemicals from natural or anthropogenic sources.
Higher nutrient concentrations from septic or municipal discharge systems or agricultural
discharges would lead to increased growth of aquatic plants and algae. Local accumulations
and decomposition of organic matter could lead to low dissolved oxygen concentrations.
The potential for pollution from the pesticide diazinon and metals including copper,
chromium, and zinc are noted in the watershed and the concentrations of these and other
pollutants would increase in the Russian River with decreasing dilution.

Elevated bacterial pathogens are common in the Russian River at Healdsburg Memorial
Beach and Monte Rio Beach, and their concentrations would likely increase due to
decreased dilution.

Following the dry season the first flush of surface runoff into streamsis commonly laden
with pollutants, which can be hazardous to aquatic life. First flush effects would be more
severe under low flow conditions because of decreased dilution of the polluted surface
runoff.

Attention to limiting the introduction of pollutantsto the river can have alarge positive
effect on water quality. Increased attention to limiting pollution would be necessary under
low flow conditions. Adverse effects of first flush runoff could possibly be mitigated if the
initiating rainfall is forecasted and artificial discharges are ramped up in advance.

5.1.6 Mercury

The environmental mercury cycle couples interactions between solids, solid-solution
interfaces, liquid metal, aqueous solutions, air, and biological systems. Natural inorganic
mercury occurs primarily as cinnabar (HgS) and native metal liquid. Transport of mercury
in fluvia systemsis predominantly as particulate matter. A strong chemical potential
promotes oxidation of metallic mercury and of sulfide in cinnabar under Earth surface
conditions, but the rate of oxidation may be slow and is commonly mediated by biology.
Maximum concentrations of inorganic mercury controlled by the solubilities of metallic
mercury or cinnabar under reducing conditions are very low, less than micromolar. Under
moderately oxidizing conditions mercury can exist as a monovaent or divalent cationsin
agueous solution. Thermodynamic data indicate appreciable stability fields for aqueous
Hg,*" and Hg(OH)," species. Mercury islikely to adsorb strongly as divalent cations to
hydrous ferric oxides at pH above 6 or 7. Hg* binds with methyl groups to form CHz;Hg"
and (CH5),Hd", both of which are biomagnified in trophic hierarchies, potentially becoming
a severe neurotoxin to people who consume fish. Production and occurrence of
methylmercury is a complex function of mercury supply, solid and aqueous physical
chemistry, and microbiology. Micro-environmental effects, mercury toxicity, biologically
mediated kinetics, and catalysis at solid-solution interfaces all contribute to the complexity
of the hydrobiogeochemical mercury cycle. Low oxygen levels and increased concentrations
of nutrients and bacteria can promote the conversion of metallic mercury to methylmercury.
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Mercury was detected in storm water runoff from Santa Rosa in one sample from October
1998 at alevel above the CTR aquatic life criterion (ENTRIX, 2004). Elevated mercury has
been measured in bottom water in Lake Mendocino and Lake Sonoma (ENTRIX, 2004).
Low flow conditions could lead to an increase in local environments where the water is
depleted in oxygen and becomes reducing. Methylation of mercury could occur in these
conditions. Anoxic waters at the base and in the sediments of a closed, stratified estuary
could provide conditions conducive to mercury methylation. For example, in sediments of
San Francisco Bay, methylmercury occurs in higher concentrations in the southern reaches,
which arerelatively poorly mixed and receive a greater proportion of wastewater than
northern reaches. High methylation rates in the southern San Francisco Bay estuary are
correlated with occurrences of low, but detectable pore water sulfide and elevated nutrient
concentrations (Conaway et al., 2003). Mercury levelsin fish and shellfish should be
monitored.

5.2 Impactson water quality characteristics of theestuary

Water quality in the estuary undergoes large, rapid changes when the sandbar is breached
and when the sandbar barrier is reestablished. Breaching leads to mixing of seawater with
freshwater, high salinity up to three milesinland of the river mouth, lower temperatures, and
higher oxygen contents in deep water. Flushing with seawater also discharges accumul ated
pollutants. Closing the sandbar barrier initially leads to stratification with dense, cool, saline
water at depth. Subsequent to sandbar closure, the temperature increases and the oxygen
content decreases in deep estuary water. Large fluctuations in salinity, temperature, and
dissolved oxygen following periods of relative stability have adverse effects on biology as
conditions change.

Low flow conditions would lead to persistent, dry season, fresh water conditionsin the
“estuary” (lagoon) if the sandbar is not breached. These conditions would be more stable
than those occurring with periodic sandbar breaching. Water quality characteristics in the
lagoon are difficult to predict. The potential for water stratification and de-oxygenation of
deep water would persist under low flow conditions. Water would continue to flow through
the lagoon and through the sandbar, so pollutants would be flushed. However, conditions of
increased concentrations of pollutants due to decreased dilution would apply to a fresh water
lagoon as well asto the river under low flow conditions. Available data on the Russian
River estuary system reflect frequent artificial breaching of the sandbar, mixing of seawater
and fresh water, and stratification following reestablishment of the barrier. Water quality
characteristics of estuary water under low flow conditions presented in ENTRIX (2004) are
highly speculative. They are based largely on observations on estuaries of the Central
Cdlifornia Coast, which are reported in a San Jose State University document (Smith, 1990,
cited in ENTRIX, 2004). Studies of these systems provide important comparisons, but
effects on the Russian River could differ significantly because of differencesin geography
(e.g., sand bar dynamics, water depth, climate), hydrology, chemistry (e.g., sources and
sinks of constituents), and biology.

5.3 Questionsand areasfor additional inquiry and data collection

Effects of low flow regime on water gaining (agquifer discharge) or losing (aquifer recharge)
regimes could affect water quality in the river and in water supply wells near theriver. A
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useful study would focus on the relative effects on water quality of surface water and
groundwater discharges to the Russian River. Groundwater contributions could possibly be
detected on the basis of temperature, pH, dissolved oxygen or carbon dioxide, or total
dissolved salts (e.g., electrical conductivity).

A variety of monitoring studies could illuminate controls on water quality in the Russian
River. Analysis of mercury levelsin fish or shellfish in the river and estuary would be useful
in the context of well-established mercury pollution and toxic effects. Studies of changesin
mercury in fish due to changesin flow regime may bear on flow effects on other chemical
pollutants. Monitoring for bacteria should be conducted. Monitoring aguatic invertebrate
populations could provide an indication of effects of changesin water quality such as
changes in temperature or concentrations of pollutants. Monitoring invertebrate populations
may a so bear on the quality of fish habitat. Water quality monitoring should include
groundwater from wells near the river. Monitoring data could be used to anticipate first
flush impacts on water quality, and inform a flow release program to mitigate for magnified
first flush effects resulting from low flow conditions.

Water quality below the inflatable dam during the period after its emplacement should be
examined as an analog of low flow conditions. In particular, how much does temperature
increase? Does local biological activity indicate an increase in water quality heterogeneity?
Do pools of oxygen-depleted water develop? Does temperature stratification of water
develop in deep pools?

Deliberations and recommendations of the North Coast Regional Water Quality Control
Board should be followed with regard to low flow conditions. The final or follow-up version
of the July 2002 Russian River Basin Fisheries Restoration Plan of the California
Department of Fish and Game should be examined when it is released.

Water quality effects of low flow conditions on the estuary are particularly important and
uncertain. Studies of similar systems on the California coast provide important comparisons,
but effects on the Russian River could differ significantly because of differencesin
geography (e.g., sand bar dynamics, water depth, climate), hydrology, chemistry (e.g.,
sources and sinks of constituents), and biology.

Models for water flow and water quality could improve the reliability of predictions of
effects of low flow conditions on the Russian River. The HEC-5Q simulations (RM1, 2001)
demonstrate the feasibility of generating such models and the ability of such models to
reasonably represent observed conditions. Improvements to these models could be made to
include variations in temperature and dissolved oxygen in vertical profiles. Also, amore
detailed model of conditions in the estuary/lagoon woul d be warranted given the substantial
uncertainty in water quality consequences of low flow conditions. The model should include
temperature, dissolved oxygen and temperature. In combination with a monitoring program
in the estuary for pollutants of concern, including pathogens, nutrients and metals,
development of a second order model could address the fate of these pollutants and help
interpret monitoring data in the context of the primary model.
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6 SpreCIFIC COMMENTS FROM REVIEW OF GEOMORPHIC/HYDROLOGIC
| SSUES

6.1 Hydrologic analysesleadingto the Flow Proposal.

The Flow Proposal (ENTRIX, 2004) stipulates that flows in the Russian River below
Mirabel Dam “would be the greater of 35 cfsor the ‘natural flow’...[which] isintended to
mimic the flow of the Russian River under predevelopment conditions” (p. 4-22). This
natural flow “is defined as 11.77 times the four-day running average of the gauged flow of
Austin Creek...”

The analyses in the Russian River Natural Flow Proposal (Beach, 1999) that lead to the low
flow prescription do not appear to be statistically sound. Among other things, the analysis
should consider the fact that flow values are not randomly distributed, but related in time.
Although we did not receive the corresponding graphs containing the data, the description
mentions that “the scatter plots...exhibit a nonlinearity which is not evident in the
coefficients of determination” (p. 13), indicating that simple linear regression is not valid.
Furthermore, the data used in this analysis are not adequately described. Do the regressions
include both winter and summer flows? Do they include data prior to the construction of the
two large dams, or only since? If they include post-dam data, how does this derivation
mimic “ predevelopment conditions’? More defensible time series approaches could be used
here relatively easily, and they would also be able to incorporate other factors such as
rainfall, drainage area and land cover.

The approach of prescribing low flows based on multiples of tributary flows makes the
following questionable assumptions:. (1) that the flow in the Russian River is primarily
related to flow in asingle tributary stream located in its watershed, (2) that mainstem flow is
related to tributary flow in asimple linear fashion, and most importantly (3) that the
“predevelopment” flow isthe optimal low flow for the desired objective(s) in the first place.

The system is altered in many ways, not just its low flow regime. Therefore restoring a
hypothetical “natural flow” may not necessarily be the optimal strategy for anybody—
people or fish. The low flow prescriptions could be more beneficia if they weretied to
some balance of ecological (temperature, velocity, depth, water quality) or economic
(recreation and tourism) goals, rather than ill-defined reconstruction of a“predevelopment”
or “natural flow” condition.

6.2 Impactsof the proposed changesin the operation schedule of the inflatable dam
to flooding and geomor phology.

The Draft BA states, “ The inflatable dam is typically raised in May and lowered in October-
November. Depending on water supply conditions, the dam may be raised as early as
March, and lowered as late as January (p 4-8).” The statement that the changed operation
schedule will be entirely * dependent on water supply conditions” raises several issues.
Other factors should be considered when deciding the operation schedule, including: (1) the
life cycles of endangered species; (2) theincreased risk of flooding; and (3) the associated

39



Review of Flow Proposal, Russian River Draft Biological Assessment
Prunuske Chatham, Inc.

erosion and sedimentation problems that could occur if a high flow event were to occur
when the dam is inflated.

From a geomorphic perspective, the current May-October inflation period avoids most of
the high flow season. The new March-January schedule would increase the probability that
the dam will be inflated during alarge flood event (especially because the dam hasto be
deflated slowly, p. 3-46). This could result in flooding problems, especialy in the area
around the Sonoma County Water Agency wells. Furthermore, potentially significant
geomorphic and habitat-related problems could result if alarge flood encounters the long
reach of zero water surface sope. Sediment will deposit upstream of the dam, leading to
probable bed material fining and potential habitat degradation for several miles above the
dam. Also, since many contaminants and nutrients in the watershed bind to fine sediment,
these materials are likely to accumulate in the pool during elevated flow periods. Below the
dam, in alarge flood there is the potential for channel narrowing and lowering, and bed
coarsening. These geomorphic changes would be accompanied by changes in bank stability,
vegetation type and density, and water temperature.

The proposed MarchJanuary operation schedule would increase the probability of such
events. However, this possibility does not appear to have been studied. We recommend an
analysis of the impacts of such an event, and how they could be avoided. At aminimum, a
statistical analysis of the flooding history could help determi ne an operation schedul e that
would reduce the probability of this happening to an acceptable level of risk.

6.3 Groundwater supplies

Increasing the annual duration of impoundment and diversion at the inflatable dam would
result in more water being diverted from the river. The Low Flow Proposal amsto increase
the diversion from 75,000 AFY to 101,000 AFY at the diversion facility, thus reducing
downstream flows by an average of 26,000 AFY (p. 4-14). No mention is made of
interannual variability.

It would help to evaluate the impact of the increased diversion on groundwater supply in the
context of awater budget. Although one has been modeled (Flugum, 1996), the water
budget should be explained in order to demonstrate the magnitude of the impacts of
increasing water diversions. |1s 26,000 AFY alarge or asmall fraction of the water budget?
One should not have to track down an obscure consulting document to find out the answer,
because it is central to the proposed changes. The document needs more explanation of the
water budget, its uncertainties, and the potential impact of the proposed changes on
downstream water availability.

To the extent that the Russian River recharges the aquifer downstream of the diversion,
increasing the volume of the diversion will lower the water table, affecting water wells
downstream of Mirabel. This effect could be quantified using groundwater modeling
exercises. Theimpact of this change isimpossible to know without further study.
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6.4 System operation

Regulating the downstream flows could be a complex operation depending not only on
pumping rates but also on: inflow; infiltration rates through materials with complex patterns
in infiltration capacity; evaporation from the pond surface; and flow under, over, and around
the dam itself. It would help to elaborate on whether thisis difficult to do from an
engineering standpoint, or clarify whether there will be large discrepancies between the
prescribed flows and the actual flows due to all the potential uncertainties.

6.5 Longterm impactson channel geomorphology via changesin vegetation and
bank stability

Nearly al the geomorphic work in the Russian River occurs due to direct storm runoff, not
during the dry season base flow; thus changing low flow valuesis not likely to influence the
shape of the channel directly. The main geomorphic impact of changing the low season
releases would probably be through their influence on bank vegetation, which affects bank
stability and therefore channel width.

The proposal also suggests criteriafor flood control (high flow) operations. The purpose of
these operations “to the extent possible, [is] to prevent local flooding at Hopland, which
generally occurs when flows in the Russian River exceed 8,000 cfs’ (Draft BA, p. 4-3).
Using alocal flooding threshold to determine flood control targets seems reasonable.
However, in Section 3, the document indicates that the flood control thresholds were set
based on an analysis of the hypothetical flow above which bank erosion is said to begin.
What is the basis of the high flow targets—flooding or bank erosion?

The assumption in the bank erosion threshold analysis described on pp. 3-9to 3-11andin
Appendix C that bank erosion occurs during a 1.1-year event seems somewhat arbitrary. A
bed mobility calculation, for example, would provide a more realistic lower threshold for
bank erosion. If this*bank erosion threshold” is used in practice to manage flood flows, it
needs more thorough analysis.

6.6 Closed Russian River Estuary

At the bottom of p. 4-22 (and elsewhere) the Draft BA states, “A closed system is expected
to improve rearing habitat for salmonids in the lower part of theriver”. Isthisahypothesis
or aconclusion? Clearer explanation is needed.

The Draft BA aso states “artificial breaching would be undertaken when an imminent threat
of flooding exists, or when the [water surface elevation] of the lagoon...will reach the 10-
foot flooding elevation within 48 hours’ (p. 4-31). The breaching threshold should be better
defined to elimnate the risk of uncertainty and potential legal problemslater on. If thereis
to be artificial breaching in order to avoid flooding, the timing should be laid out more
explicitly, such as when National Weather Service forecasted storm totals (QPF) are larger
than an agreed-upon amount.

For example, purchasing the flood-prone property in Jenner would remove one variable and
simplify the question of how to best manage the estuary system.
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6.7 Additional commentsoutside the scope of the Flow Proposal.

a. Theproposal to consolidate all the channel maintenance and sediment clearing
activities in the watershed has considerable merit. However, these activities should
be carried out within the context of an improved sediment budget for the watershed
and tributaries which accounts for both gravel and fine sediment supplies. Like the
water supply, the sediment load of the Russian River is afinite commodity with
economic and ecological value. The allocation of this resource should be based on
better knowledge of how much of it exists.

b. Can the costs of the proposed channel and vegetation maintenance program be offset
by auctioning licenses to gravel minersto excavate in selected places where it would
benefit bank protection, flood protection, and habitat? This could help cover the
costs of restoration and monitoring.

c. The vegetation maintenance plan should prioritize removal of nonnative invasive
plants, such as Arundo donax. This action benefits both flood control and habitat
value.

d. A gqualified, impartial scientist with a background in channel restoration and fluvial
geomorphology should review both the “Channel Maintenance” and “Restoration
Actions’ components of the Draft BA.

7 REVIEW OF OTHER ISSUES

7.1 Ludwigia populations.

Ludwigia hexapetala, water primrose, is a perennia aquatic plant native to South America
and the southeastern United States. In California, it is an aggressive weed that growsin
dense mats along shorelines and into still or slow-flowing water. Ludwigia is rampant in the
Laguna de Santa Rosa and is also common in parts of the mainstem Russian River. It
spreads vegetatively through plant fragments. As plants are disturbed during higher flows,
they exhibit a*“baling effect”, gathering into large bundles that trap sediment and create
excellent conditions for new growth (Verdone, 2004). Because Ludwigia harbors the species
of mosquito that has been identified as a carrier of the West Nile Virus, it poses a significant
risk to human health. Ludwigia also affects water quality for fish and other aquatic wildlife
by impacting diurnal dissolved oxygen levels. During the day as photosynthesis occurs, it
produces more oxygen than it consumes, while at night the massive colonies can
significantly reduce dissolved oxygen. In anaerobic conditions, such as can exist in warm,
slow-moving water, decomposing plants create a slimy, smelly organic ooze on the channel
bottom.

Sonoma State University graduate student Lily Verdone has identified three factors that
affect the growth and spread of Ludwigia hexapetala—shade, velocity and water depth
(Verdone, 2004). Each of these factors could be affected by the proposed low flow regime.
Ludwegia does not thrive or establish in areas of deep shade. The low-flow proposal could
reduce river channel width, thereby exposing bare banks inside of the established stream:
side vegetation corridor to full sun and encouraging Ludwigia proliferation. Ludwigia grows
best in areas of slow-flowing water with a depth of less than 90 centimeters. Even minor
reductionsin flow velocity and depth could result in new colonies of Ludwigia.
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Ludwigia’'s growth rate may also increase as nutrient levelsincrease. If the proposed low-
flow conditions concentrate nutrients, Ludwigia could grow even more vigorously than it
already does. Verdone will be conducting a nutrient growth experiment this summer to
examine growth rates under varying nitrogen and phosphate levels.

Recommendations for additional data collection:

1. Map current Ludwigia hexapetala populations. Determine where the proposed low
flow regime will result in conditions that enable the spread of Ludwigia. Assessthe
probability of new colonization by comparing existing populations with areas of
potential new habitat.

2. Determine water velocity thresholds for Ludwigia hexapetala growth.

3. Assesstheresults of Verdone' s nutrient experiments. 1f Ludwigia hexapetala
growth is stimulated by increased levels of nitrogen and phosphate, determine the
probability, frequency and duration that the proposed low flow regime could result
in growth-stimulating nutrient concentrations.
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