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 Dear Mr. Hoppin,

Thark you for the: oppmtunﬁy o provide recommendatm;as for actions regarding water
diversions for the purposes of frost protection in Mendocino and Senoma counties. NOAA's
National Marine Fisheries Service (NMFS) is responsible for administration of the Federal
Endangered Species: Act (ESA) as it applies to anadromous salmonids. This responsibility
mcludes wotkmg, WIﬁ‘x the State Watex Rgsaurcczs Comml Boaxé (SWRCB) to resclve water

protection to federally Threatened and Endangeied salmonids in the Russian River basin via'the

“Frost Protection Task Force (FPTF). In anticipation of’ SWRCB action on thisissue, we asked
FPTF menbers to submit written proposals for managing frost protection activities by September
17,2009. Enclosed for your consideration are two reports constituting our response 1o these.
proposals and our assessment of the femaining threat to salmonids, réspectively.

Sinice July 20(}8 our agency has been. f‘acﬂrtanng efforts to ameliorate the threat of frost.

Although we ultimately find the proposals to be insufficient to fully address this threat, we wish
to-acknowledge the substantial efforts of participating wine grape groweis and others have
conmbuw& to.this proaess In part;rmﬁar the ceahﬁon af siakehoiders n "viendocmn Coumy,

in Im;aé ementing zanglhle ccnsarvatmn actions, mladmg the cempeasamry rfeﬁease pmg;ram ai
the Covote Dam facitity and the construction of off-channiel ponds to-decrease demands fm’
direct d;ve:smns of water’ from the mainstem Russian River.

Another exemplary effort comes from the Russian River Property Owner’s Association. They
tiemanstra%ed leaﬂershlp in momtonng stream ﬂows aml mtcgratmg that mfarmatzon mto 2

%;y the. Smoma Co um:v Frost Pmtec%mn Resoms Prf)tecﬂen Gfoup, is netablc for 1ts watershed—» .
Scale inventory of water use as a foundation for management.




Despite progress shown by:each group, | the scope of the frost protectmn threat is beyond the
ability of any of these organizations to manageona strictly voluntary basis. -As our threat.
assessinent report-explains, the hydrologic impacts are acute.and gonsistently associated with
vineyard development, which is widespread throughout the basin. Although, there are hikely
exampleés of vingyards that have no such impacts, the absence of data does notallowus to

' .support that conclusion asa. ‘generality. To the contrary, a teview of the gcientific éxteraiwe
supports our pesition that vineyard development, to'the: degree seen‘in the basin, likely posesa
substantial riskito threatened: and endangered salmonids.

The written proposals, as submitted for our review, are not suffa’clent in several respects: F:erst
while thete are many plans, we have little evidence of' mngzble conservation actions being
implemented in tributary streams; Additionally, proposals for monitoring tributaries are not ,
sufficient to address the spatial scale of the threat, Conservation and monitoring in tributaries is
eritical because these are the areas where impacts of water diversions for frost protection are
Tikely mostacite, and where the majority of the salmonid habitat is located.

Second, none of the proposed governing bodies possess the authority or wﬁhagness 10 ensure

full compliance with the proposed activities. The authority and responsibility to enforce limits

o ‘water diversions for the protection of public trust resources He with vour agency. Withouta
“mechanisni to-enforce such limiis, achieving sufficient partxca;aauan to effectively address a
threat-on this scale is unlikely.

Finally, managing water use for. frest pmtection ~while net impacting salmosids - will requirea
level of ¢coordination, at the basin scale, not yet demonstrated. Providing fora comprehensive
 wateravailability and allocation proeess in all the tributaries and in affected portions of the
‘mainster is well beyond the scope-of any of the proposals. Yet such'a camprehenswe solution
is‘appropriate to the scale of the issue.

Based ofi the above consxderaﬂens, we recommend the SWRCB 1mpiemnt water pse regulations
1o fully address frost protection impacis to federally threatened and endangered salmonids: If
you have any questions or comments concerning the contents of this letter, please contact David
Hines at (707) 575-6098:.

Nﬂﬁiwm Ca};famm Hai:ntat Supervmer
Habitat Resource wasmn




Enclostires:

A. Draft -~ Review of Proposals fo Address Frost Prm:ection Impacts to Saimomds ini the
Russian River Watershﬁd (November 18, 2009 _

‘B. Drafl -~ Frost ;Pmtecﬁﬂn Threat Assessment for Threatened and Endangered Salmonids iri the:
Russian River Watershed (November 18, 2009)

C. :'NM?S Standards foz‘ "Success Prcvisianﬁl’ "Critezia for Evaluating the. Success of Frost

co: Charles Armor, Regional Manager, Bay Delta Region, California Departmeiit-of
Fish and Game |
Dick Butler, Santa Rosa Area Office Supemsor, Protected Resources Division,
- NMEFS
Kathetine Kuhilman, Executive Officer, North Coast Rﬁgmnai Water Guality
LControl Board
Dan Torquemada. NOAA Office of Law Enforcement




Enclosure A

‘ DRAFT
Revww of ngasals to. Address Frost. Pro&eetmn Impaets to
Salmonids in ihe Russian River Watershed

Prepared for the State Water Resotrces Control Board Public Workshop on Frost
Protection, November 18, 2009

National Marine Fisheries Service:
Santa Rosa Area Office
‘777 Sonviia Avenue
‘Sanita Rosa, California

November 10,2009




. Frost Protection Taskforce o

In respense to observed mortalities of Histed salmonids associated with frost protgction
frrigation: in the Russian River, NOAA’ $-Office of Law Enforcement established a Frost.
Protection Task Force (FPTF) ifi July of 2008, The mission of the FETF was to develop a
collaborative forum with multiple stakeholder interests to-address this threat. While
progress was being made in 2008, it was not sufficiently developed to result In tangible
solutions in time for the 2009 frost season. As aresult, the National Marine Fisherics.
Serviee (NMFS) asked the State Water Resotirce Contro! Board (SWREB) to-issue
emergency regulations to profect steelhead, cohio salmon, and Chinook salmon in the
Russian River basin. Ata Public Workshop hield on April 71,2009, the SWRCB declined

© foisste regulation and asked NMFS 1o continue working with stakeholders t-create a
non-reguiatory resolution. Due to the urgency to have threat amelioration plars in place
for the 2010 frost season, NMFS subsequently requested final proposals be submitted to
the FPTF by September 17; 2009, This document summarizes our ageney’s evaluation of
those proposals and provides recommendations to the SWRCB regarding the need for
regulatory action.

Our ;‘;%y_i_ew of the proposals is based primarily on the eriteria féf_@éyai_ﬁgﬁngtﬁé SUCCosS
of FPTF efforts, which-we presented to the FPTF on August 13,2009 (Attachment A).
‘The NMPS criterfa are organized as presented below: ‘ ‘

1. Conservation actions
4. Short-terni: actions that will achieve results by 2010
. Long-term: enduring solutions that will avoid impact to salmenids
¢. Planning o : : '
i. Water budgeting _
1. Estimate supply and demand at subwatershed seale
2. Usé resalts to support conservation strategies
_ ii, T.and use planning ‘ :
d. Oversight/Participation
i. :Secure full participation '
it Establisha decision protocol for coordinating diversions
2. Effectiveness monitoring
‘2. Streamflow mionitoring
b. Water-use monitoring
3. Frangparency
a. Full disclosure
‘b, Independent data management.
& Open decision-making

P NMFS Habitét'{:or;{s"e;n{zﬁbﬁ and 1?;‘:5&@“{3&&@@%5"diyi%isn{s--afe providing technieal
asgistance to NOAA's Office of Law Enforcement in the Frost Protection Task Foree.
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' Twn separate plans for self- g&vemance to-address frost protection. rmpacis WETE.
developed by vineyard stakeholders and presented to NMFS in September 2009; ofie
from the Upper Russian River Stewardship Alliance (URSA) covering Mendocino
County (URSA 2009) and another from the Sonoma County Frost Protection Resources
Protection Group (RPG 2009), A'third proposal was submitted in late October 2009 by
the Russian River Property. Owners Assogiation GRRFOA Zﬁﬁg) NMFS remweci the
propesals to evaluate their adequacy in addressing the ;mpams of frost protection
practices on federally threatened and endang@red salmonids inthe Russian River
wabe:rsimd We useé the NMFS criteria: as the ‘basis for our evaluation 6f sach praposal

‘Review of the Frost i’mtectiom Plan for the Upper Russ:an River Sasta’inabﬂaty
Aliiance

Ctmsmatwn actions
URSA has made substantial progress toward dweiopmg short-ferm and long-term actions
to reduce the effects of frost protection on streamflow in the muainstem Russian River. '
More effort is needed to address the: mf‘fects of frost ;}ro];efctmn on tributaries in
Mendocine County.

Short-Term Actions

The program to release water ﬁ'om Iake Mendosiné to-offset demand from direct

~ diversions in the prainstem Russian: River(ie., compensalory releases) is a. significant
consetvation action that makes tangible improvements 1o the observed flow deviations
~associated with frost protection impacts. These actions hayve become more effective as
forecasting, communication, and experience have refited the process: Cempensatory
teleases have reduced flow deviations by up to 50%.

While lawdable, aempensatoa'y releases only pamaﬂy mitigate impacts:on mainstem’ ﬂows-
and. represcnt an interim measure to be used until long-term solutiong are mplemerﬁed
These actions may lead 1o their-own incidents of stranding because flows o the ,
descending limb-of the compensamry release decrease at the same rate (although a lesser
magnitude) as the unmitigated scenario that was cotrelated with stranding morialities of -
juvenile steethead (See figures 1 and 2:in URSA 2009). ‘While compensatory releases are.
preferable compared to the nnmitigated scenario, continued rapid flow reductions’ present
Exm;zatmns to their effectiveness as-a permmeat soiution.

A number of other activities were proposed for 2010, but these are either addressed.
cisewhere (e.g.; under monitoring) or we didnot consider them to be tangible
conservation actions, No short-tenn actions were prog)esed for trlbutary streams.

Lé‘n‘ ~Lerm Actions

URSA'’s proposed long-term. actxons include: construction of off-channel pend&
development of recycled water as an irvigation supply, -and conversion to'wind machines
where. ap;}hcabie The off-channel pends that have been designed and impiemmted at.




great expense and effort to those involved afe an impréssive improvement. Obtaining the-
necessary permits. for water storage, in-at least one instance, has also been aggomplished.
In addition to-the seven ponds already being developed, additional pond development is
proposed for the corning years in order to further expand capacity and reduce demand for

direct diversions. Funding is available for these projectson a cost-share basis to eligible
parties. We recognize the extraordinary achievement of putting this infrastructurein.
place prior to the 2010 frost season, which will allow significant reductions in demand.
for direct diversions.during frost events. : '

The actual reduction of impacts that result fram use of the ponds has yetfo be
determined. The demand offset presented in URSA (2009) assumes a one-time
instaritaneous demand of 83.cfs with ainple time 1o refill ponds (at 2 rate to avoid effects)

in preparation for the next frost event. However, it is not clear from the proposal how a

seties of demand events over consecitive nights, such as those observed i 2008, will be
imanaged andl what the irapacts will be if ponds need to be rapidiy refilled in anticipation
of successive frost events. i stich a scenario, refilling of reservoirs would likelyneed to
be staggered to-avoid a rapid drawdown, and this would necessitate some level of
watershed coordination. ’ ' :

The use of recycled wastewater for frost protection irrigation is also proposed as a -
consefvation action. The potential exists to use up-to- 4,000 acre-feet (af) of water a year
agan alternative to instream demands, This approach 1o meeting frost irrigation demands
is promising, and we encourage URSA to confinue pursuing its implernentation.
However; several obstacles to its itnplerentation feinain. First; lack of funding and a
distribution infrastructure, which may be addressed eventuaily, are not currentty resolved.
Also, some environmental and regulatory concerns regarding the application and rminoff
of wastewater have been raised, but they are riot addressed in the proposal. These issues
will need to be addressed, for this aspect-of the:proposal to become a langible
conservation action. ' ' '

BMPs are defined entirely by the standards within or to be integrated into, the Fish
" Friendly Farming Program, which-are similar to those developed in the FPTF. The
principle clements of this program include areview of participant’s water rights, and an
" upgraded water use inventory calculator that assesses water demand, both with and
without conservation recommendations, and provides criteria for recommending
development of off-channel storage if demand exceeds a certain amount. However,
specific actions to reduce water demand are not presented in URSA (2009), and the
BMPs:are not-sehieduled fo be implemented until 2012; this delay. n -Emple‘mcmaﬁﬁn... is
unifortunaté. Based on these considerations, the BMP proposal -does not provide us with
adequate assurance that water conservation/dernand will be:sufficient ‘to-aveid potential -
effects on salinonids in the interim period.

Water Budgeting ' : - :

The RRFCD already maintains estimates of supply and demand, for the upper mainstem
of the Russian River, and this data isused to manage releases from Coyote Valley dam.
'URSA does not propose to develop preliminary water budgets for tribitaries in
Mendocino County. Although anestimate of water demand on an individual, ¥EF

4




participant would be included.in the BMPs to be implemented in 2012, it-does not appear
that this information-would be used to account for cumulative demand,.and incomplete
participation would prevent such an analysis. Preliminary water budgets for tributaries
would allow URSA to identify those streams in which to focus monitoring and.
conservation-actions. ' :

COversight/Participation _ - -

'URSA is descibed as a goverance structure comprised of the following organizations:
the Meiidocino County Farm Bureau, the Mendocino County Russian River Flood
Conirol and Water Conservation Improvement District (RRFCD), the Califomnia Land .
Stewardship Institute; Mendocine Wine and Grape Commission, the UC Cooperative
‘Eitension, the Redwoad Valley County Water District, and Mendocino County. The

~ purpose.of URSA is to provide a means for participating parties to communicate and
make decisions related to the implementation of conservation measures: These activities

include outreach and education to landowners, administration of grant funded-actions,
implementation of the compensatory release program, facilitation of BMP. )
implementation, and the organization of the Science Advisory Group for the purposes of
defining and implementing research and monitoring activities. The first three '
organizations listed above have signed a memorandum of understanding defining their
respective roles in URSA, ' ' '

Tn our eriteria (Attachment A), we describe oversight as adesignated body (L. an
ofganization such as URSA) empowered to ensure its constituents foliow established
unified processes and policies in order to implement conservation actions effectively:
URSA has succeeded in éstablishing oversight-in two inportant ways. First, they have
leveraged thie authority and influence of existing organizations by formally committing
them 1o the responsibility of addressing frost protection issues. Second, they have.
éstablished procedures for coordinating mainstem diversions during frost events.and for
designing and implementing other conservation-actions.

However, the leveél of landowner patticipation and the mechanisms for ensuring

eompliance with the program have not been stated. In addition, it is not clear towhat
extent participating organizations, beyond those that signed the MOU, are participating or
what theirexpected roles are. For example, Mendocino County has broad governing
authority over land uses via ordinances; efe.; yet there isno description of hew those
authorities might be used to address the frost irrigation issue. And finally, the scope of
the governing body appears Himited to the mainstemy Russian River in Mendoeino County.
A map indicating the size and location of participating vineyards would help illustrate the.
effectiveness of the program by indicating the proportion of land bieing affected and its

" location relative to salmoiid résources. : ' ‘

Effectiveness Mownitoring : _
The principle variable of interest for frost protection is streamflow; in particular, the rate
and magnitude of stage changes below-a oritical flow threshold. The Upper Russian
River miainstem is already gaged by USGS gages that provide real time flow information:
An additionsl USGS gage was installed near Talmage Road to-provide more complete




streamflow data. Tn addition to'stieamiflow monitoting, the RRFCD also monitors water
use, and by 2010, RRFCD customers will receive upgraded telemetric waier meters that
will transmit rezl-time data to inform water releases from Coyote Valley Dam. Real-time:
ronitoring of both streamflow and water demand should-substantially improve water
managerent in the Upper Russian River mainstery,

Asnoted in the URSA proposal, changes frt sireamflow can be precipitated by multiple
variables and may not therefore be 4 response to management actions. Baset on this
reasoning, URSA has proposed to ihvestigate the full suite of factors affecting surface
fiows in two unimpaired tributaries rather than to-actually monitor the influence:of frost.
protéction activities on Surface flows in tributaties. URSA proposes to conduct a
‘comprehensive water budget analysis-on two tributaries, Morrison Creek and one other
unspecified streamt. This study will include the development of 4 hydrodynamic model
used to formulate hypotheses to explain observed flows. Flow gages will be placed in the
‘upper; middle, lower, and eonfluence reaches of each tributary and the timing of flow
initiation, duration of fiow, volume, depth, and velocity will:be tecorded. In addition,

' nearby groundwater will also be-measured to determine the loss or-gain of surface flows
from interaction with groundwater, Topograpliic surveys of alluvium and ¢hannef form
will akéo-be conducted. Resuits of this study are scheduied forrelease by 2012, Once the.
fiow modeling of these tributaries is coraplets, tributariés with potential impacts from

frost irrigation activities will be monitored, Results of the watet budget analysis will be:
‘used fo interpret the observed flows inthese other streams.

‘The proposed tributary monitoring program is a significant divergence from the approach

envisioned by NMES, and we have recommiended to URSA that they foous o tributaries
with significant vineyard development. The purpose of effectiveness monitoring isto
* defermine whether frost water diversiogs in the tribuiaries are orare not-affecting habitat:
conditions-and to empirically evaliate the suecess of management actions. The propesed

plan fails 1o address this point, at least until 20 12, in favor of conducting research into the:
factats contributing to the baseline flow condition. This is riot immediately useful in
detcoting the effécts of stream diversions during frost protection episodes and
‘unnecessarily delays the establishment of a monitoring feedback Joop to be used to
inform management actions. '

While interesting and potentially informative asa scientific investigation; the
development of a complete hydrodynamic model of an unimpaired stream is not needed
to isolate the effects of direct diversions on streams during frost events. The typical
hydrologic signattite of a frost diversion impact is a pronounced stage (or flow) recession
gorresponding with temperatures below or near freezing, which lasts for only several
hours and then returiis {or-riearly 50} to- it previous baseline condition. Flow and stage
ouitside this discrete episode reflect the net result of all hydrotogic inputs -and losses-at
 that point.. Therefore, if no-variables change during that short period before or afver an
episode, then those conditions can be used as a baseline reference condition that
effectively incorporates the influences of the longer time-scale water budget.
Additionally, if diversions are the only variable that changes within that short period-of
time, and the flow recession is coincident with a frost cvent, then it is reasonable to infer




hat the observed effect is the result of the diversion. Conversely, if o efféct is bserved;
one can conclude the conservation dctions were:suceessful in avoiding impacts.

Transparency _ '
URSA proposes fo address issues of transparency primarily with the formation ofa
. Science Advisory Group (SAG). This group will be comprised of scientists from
multiple relevant disciplines from private consulting firms.and universities. Neither
respurce agency personnel nor vineyard landowners will be-involved.in thisgroup: The
‘purpose of SAG will be to review monitoring and project proposals in order to ensure the

' suceessful implementation of these projects. Reports: generated by, and findings of the

SAG will be provided to the Frost Protection Task Force.

The SAG appears to be an effort fo createan unbiased analysis group,. and the inclusion
of university faculty and researchers provides credibility to this effort; however, we
question whether private eonsultants hired by the vineyard industry provide such an
unbissed entity. The creation of a committee exclusive of government represeitatives
creates an institutional barrier to disclosure that conceals the intier workings from outside
partics and has: the riearly unlimited ability to filter information. Our requost for
‘transparency is based on the legitimate need to know that management decisions related
1o frost protection irrigation practices are adequately profective of federally threatened .
‘steelhead. Without the ability to verify thisina timely manner with access to unfiltered

data, we cannot be confident that these voluntary efforts can avoid ke of salmonids.
Review of Frost Protection Plan for the Middle Russian River '

The Middle Russian River plan focuses on frost protection impacts on tributaries in
‘Sonoma County. Overall, the Sonoma County plan addresses the criteria set forth-by
WMFS in a general sense; yet the-detaiis-of How the plan would be implemented: are
insufficient to determine how effective and extensive: this plan-would be in practice.

“The conservation goals of the Sonoma plan dre to reduce the acute effects on streamflow
from frost protection by 1) reducing water demand throngh best management practices
and 2) changing the manmer of diversion. ‘While these goals:are sound, from the

perspective of the Bndangered Species Act, the goal is:to ensure that frost protection does: |
‘ot result in the “take” of threatened or endangered salmonids. Monitoring streamflow

 and groundwater and-accounting for water use are critical to-ensuring the effeictivoness of '
conservation actions.

‘Shori-term aclions:

The plan includes-outreach and technical guidance on conservation actions through the.
Governing Board. These activities areuseful:and important to'engage landownersin -
water ponservation and mopitoring programs: , -

Under the plan, each pasticipating property will have a best management practices (BMP) -
plan in place by 2010.. Although not stated in the plan, we -assume that the plan would '




draw from the stite of short-werm water consérvation BMPs developed in the Frost
Protéction Taskforce. Multiple organizations would potentiafly be available for BMP
certification to maximize participation. We commend the aggressive time plan to _
implement BMPs priorto the 2010 frost protection seasott. However, the extent of BMPs
to be imiplemented is not clear in the plan because it does not provide a clear standard for

. shortterm water consérvation. Sinee miaitaining adequate streamflows for salmonids is
the underlying concern for this process, the implementation of water.conservation BMEs
should be guided by the-water budget ina given stream. Without clear-and rational
objectives for water conservation, we.are not confident that short term actions will be.
sufficient to limit impacts of frost protection on salmonids.

Longsterm. 5 _ o - .
~The plan provides a brief otitline of long-term-actions. These components inchude:
identifying actions; identifying funding for these actions, implementing and monitoring

ca

the actions, and developing tributary diversion schedules if watranited, These steps are all
teasonable; However; the cursory nature of the plan suggests that little progress has been

made to date In beginning to pursue these long term solutions: ‘Given the substantial

© coordination, permitting, and investment needed to implément long-term solutions and.

unoertain whether and to-what extent these fong-term actions would be realized under the '
proposed governance structure. . :

+ Just like water-conservation BMPs, the implementation of long-term consérvation actions
should be informed by monitoring results fo.ensure that they are implemented in the
appropriate place and that the effects on streaniflow will be significant. The plan does’
not'draw 4 connection between monitoring results and conservation actions. .

Water Budgeting o N
“The Tributary Frost Protection Assessment plan offers a-practical approach to quantifying
water defaand by identifying the total area of vineyards using water for frost protectiof,
the source of that wates, and the maximum instantaneous demand for a fributary. We:
commend this approach to developing a full water-use accounting program, and weare
encotraged to hear that these analyses are already underway. The teduction in demand
from short-term conservation actions and potential long-term conservation strategies will
also be considered in the assessment. The plan suggests that conservation and monitoring .
- efforts will fotus on three main watersheds based onthe rationale that these watersheds -
are most heavily developed with vineyards. While this monitoring plan provides an -
excellertt approach to idenitifying water demand, the focus:on three large watersheds does
not address streamflow menitoring:at the scale of the threat. . ' :

Although water demand will be guantified under the plan, streamflow is not considered in
 the assessment or in thescorresponding evaluation and implementation of appropriate
shott-term and long-term conservation actions. This 5 a critical omission because the
effects of frost water usage on salmonid habitat will be relative to the wize of the stream
and unimpaired streamflow (i.c., flows immediately preceding frost protection).

Salmonid habitat in smaller streams with naturaily low streamflow may beseversly




impacted by less extensive vingyard developinent. NMFS has observed streamflow:
ipairment and the potential for impairment caused by frost protection in small
watersheds with limited vineyard development. ‘Arinitial Tributary Frost Protection
Assessment should consider both water supply and water demand to guide monitoring

and conservation actions. .

Oversiphi/Participation o . | :
‘Representatives from each of the major vineyard growing valleys within the Russian
River-watershed in Sonoma County would comprise the governing board. The poverning
‘board would become-a:subcommittee of either the Sonoma County Farm Bureau orthe
Ruissian River Propeity Owners Assosiation. The proposed governing board is
reasonable in-concept, but since the board is not yet farmed, it is not clear how the board

would funttion in practice.

The plan describes support and expeoted participation from approximately 9600 acres of
vineyard (approximately 20% of vineyard acres in the region), primarily comprised of
large vineyard holdings. The goal of 100% participation is commendable; however, full
participation in a voluntary program is unlikely and it is not-clear what tevel of
participation might reasonably be expected. The plan does not propose & means to
address non-participants. A regulatory backdrop may be needed to address diverterswho
will not participate in a voluntary. program.-

Effectiveness monitoring ,
“The plan proposes limited streamflow. monitoring in large tributaries that are highly
develaped with vineyards. Fhe proposed monitoring plan is intended'to consider 1) the
 effects of water diversions o4 stream flow and satmonid habitat, 2) the effects of other
factors on streamflow, and 3) whether conservation aclions are effective at addressing
effects on streamfiow. The plan proposes to monitor three highly developed tributaries
and two streams-with unimpaired streamflow to assess natural processes affecting '
streamflow. : ' ~

NMEFS supports streamflow monitoring in the three watersheds identified in the plan.
(Mark West, Maticama, and Green Valley), however, additional monitoring is needed in
the smaller tributaries with-diversions for frost protection. Additionally, assessments of
the relationship bétween salmonid habitat requirements and streamflow should be
 Gonditcted to establish reach specitic minimum flow guidelines for-diversions.. The lack
of streamflow monitoring and salmonid habitat flow requirements was.documented asa.
barrier to aecurately assessing water availability by the SWRCB twelve yearsago -
(SWRCB 1997), The Frost Protection Plan for the Middie Russian River provides
streamflow monitoting in some key watersheds; but does notaddress stream ftow and
salmonid needs at the spatial scale necessary to ensure effective management of
streamflow: for threatened and endangered salmorids, '

The plan’s proposal fo monitor unimpaired tributaries, while interesting and in‘fomiat'iifc,
does not-answer guestions critical to suiding frost protection conservation.actions.
NMFS recognizes that natural processes may affect streamilow, however, as Deitch




(2006) conclided afler observing significant drops in streamflow in the Maacame and
Franz creek drainages, “these natural catchment processes cannot explain the sudden
changes in-stream flow in spring that eteuronly on days when temperatures are.near

freezing, éspecially considering that no such changes occur in streams without upstream

vineyard devélopment” (Deitch-2006). 1£ monitoring resources are limited, initial
streamflow monitoring should focus on imipaired streaifis to provide the information
needed fo take iramediate and meaningful actions to address streamflow impairment
-caused by frost protection. : B

Transparency : o
‘Simitar to the URSA plan, the Sonoma plan proposes 1o adkiress transparency through
reporting and'a Science Advisory Group {SAG). Monitoring data will be reviewed by the
- SAG,and only réleased once the governing board and the SAG are confident in the
aceuracy and reliability of the-data. Participants-will be identified to the ageaties and
each participant will subinit a detailed water use report, The governing board will
communicate with the SWRCB:on an ad hoe basis as issues arise, and a year end '
summary report will be-shared with agencies. o

“The SAG process is similar to the URSA plan, except that the governing board will
approve menitoring data before reports are feleased, ‘We are again concerned that the
exclusion of agency staff from the SAG process will not-achieve the goal of fransparency,
and that the release of information will be filtered by the governing board. '

i addition to ad#ioe communication, regularly scheduled communication should oecur
between the-governing board, fisheries resource agencies, and the SWRCH to identify
-and address issues ina timely ‘manner and ensure that the plan is-efféctive. Duringthe.
frost protection season (March-May), regular reporting ‘on stream flows and water use to
agency staff should occur through meeiings or written eommunication. A year end
summary report is niot sufficient to identify and address frost protection impacts.

‘Overall, the limited spatial scope-of streamflow mon itoring on tributaries-and the
exclusion of agency staff from the timely review and discussion of monitoring results
does not achieve a standard of reasonable disclosure and open decision:making. Inrecent.
meetings of the Frost Protection Taskforce, agency staff has encouraged stakeholders and
their representatives to.develop a systém of self-governance with coliaborative agency
tnvolvement: ‘Such cooperative agency fnvolvement is not reflected in this plan.

Review of Russian River Property Owners Association Plan

“The Russian River Property Owners Agsociation (RRPOA) plan addresses frost
protection and monitoring activities inthe Alexander Vatley reach of the Russian River
in Sonoma County. It isour understanding that the RRPOA participants use wells for
frost protection rathier than surface flow diversions: The RRPOA proposal lays out 2 plan

for assessing the sffects of well withdrawals for frost protestion on. groundwater and
streamflow in the Russian River and rieatby tributaries. _
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“onservation actions
Shiost-term actions ; _ 3 B e L
RRPOA plan participants will implement appropriate BMP practices’ from the listof
water conservation practices developed through the FPTF. BMP implementation will be-
determined on a site specific basis and may vary depending on water year conditions. The
plan does not provide a clear standard for short term water conservation; howover, the
process of adaptive mapagement based on monitoring results is emphasized throughout
the document. This approach seems reasonable, particularly since the effects of
groundwater withdrawals on stieamflow are.not well understood to-date:

Thie Sonerna County Winegrape Comission will conduct outreach and education on
water conservation practices, as well as targeted education for priority frost arcas or
lower performing vingyards. Additionaily, the RRPOA will work with the Sonoma.
County Winegrape Commission to develop a program for self-reporting of water
conservation BMP practices. The proposal does not include averifieation component to

- the self-reporting program; however, water use data could fikely be used to verify the
implementation.of water conservation practices.. The timeline for developing such a self-
reporting program is ot stated. '

Long-term actions. :

“RRYOA ‘will develop plans for offstream storage sites beginning in 2010, and these plans
will be guided by initial water analysis and water use dafa. No significant progress
toward developing fong-térm alternatives has been identified to date; however, NMFES is
éncouraged by the proposed use of monitoring data to guide the implementation-of long
term solhutiofis. '

Water Budgeting - o . :

The RRPOA planalludes to a preliminary analysis that will identify the hydrologic:
benefits of BMP implementation and the comulative benefits of participants along a
stream. 1tis unclear whether a preliminary estimiate of water use:would be realistic given
‘incomplete participation in'the program. The plan refers to 8 “draifiage water analysis,”
but it is unclear whether-an estimate of streamflow would be included in this preliminary
analysis. | :

Oversight/ _
Although riot explicitly stated, it is our understanding that the RRPOA represents a
relatively limited contingent of vineyards within the Alexander Valley. A localized
‘approach may be appropriate for the Alexander Valley; given that vineyards there
primarily rely onthe use of wells drawing on a-broad aguifer rather than surface water
diversions. However, participation within the localized aréa is'not complete, causing us
to conclude that & regulatory backdrop may be needed to reach full participation in
conservation and monitoring efforts.

Effectiveness moniloring. |
The RRPOA has been working with the Center for Ecosystein Manageinent and
Restoration (CEMAR) for the past year fo monitor groundwater levels and streamflow in
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the Alexander Valley-reach of the mainstem Russian River. This proactive; voluntary
monitoring approach is commendable. -

Beginning it 2010, the RRPOA will install four additional telemetric streamflow gages,
‘two in the mainstem and two in the lower portions of two tributaries. The RRPOA will
apply for-grant funiding to éxpand tributary monitaring activities. Additionally, two-grids:
of piezometers will be instalied, one:adjacent to-the mainstem and one adjacent oa
tributary.” We.understand that combined with streamflow-data, these piezometers, will
provide information 'on the intéractions between groundwater fovels and streamflow.
Alfogether, data from sireamflow gages, piezometers, wells; and water use should

- provide the information riecessary to more accurately determine the effect of groundwater
puniping on streamflows in the Alexander Valley reach. The RRPOA plan will alsouse
gage data to establish flow thresholds for salmonid needs and create water management

_ plans accordingly. This'step is particularly valuable; and has not been proposed in other

In addition to monitoring data, the RRPOA: has:offered to conduet :f;‘ei_;d_ ;egssessme_nfs-wi_th
'NMFS staff during petiods of frost protection ‘ar other irrigation activities, as-well as
outside of those periods 1o docnment fiaturally occurring dewatering cvents:

Thé RRPOA has developed a comprehensive approach to monitoring the effects of well,
withdrawals for frost protection on streamflow in the Russian River mainstemn and
selected tributaries. As discussed above, the RRPOA répresents a limited number of
vineyard iitérests, and given that, ithas accemplished sigrificant monitoring coverage of
the Alexander Valley. Ultimately, broader participation and monitoring is needed to.
ensure that frost protection jmpacts from all users are monitored and-addressed.

Transparency : _ '

The RRPOA plan appears to achieve a sfandard of transparency that will allow NMFS w
work collaboratively with landowners to assess the effects'of frost protection and develop.
solutions to issues that arise. The RRPOA plan emphasizes agency involvement in the
‘monitoring and assessment process; which is-not seen inthewother proposals. Agency:
staff is included in the placement of gages o the iainstem Russian River. Agency staff
will participate in stream surveys during frost and other stréamflow events. Since the
RRPOA will be using SWRCB telenetric gages, agency staff will have access'to real
time gage data. Similar to the other:two proposals, monitoring data will be compiled into
a report to be-submitted to the resource agencies; however, rather than an annual report,
the proposal indicates that reports will likely be submitted on biweekly basis during the:
frost season. Overall, this proposal seems 1o encourage collaboration and open data:
sharing with agency staff in plan inplementation, ionitoring and adaptive management.

Summary of Frost Protection Reviews

Efforts to develop conservation tools and monitoring plans as a part of the FPTF have
been fruitful. Progress can be seen-in the $5.7 miltion in grant funds to develop and
improve agricultural water infrastructure, the gonstruction of offstream ‘storage ponds,
improved coordination of compénsatory dam releases, plans o report water use,
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itmproved frost forecasting abilities, local monitoring programs; and a general increased
awarenss of the effects of frost protection on streamflow. Despite substanitial progress, -
diversions for frost protection continue to-present a widespread risk to threatened and
-endangered salmonids. : .

Overall, greater progress has been made in addressing frost protection risks inthe
‘Russian River mainstem then in its tributaries, Several factors differentiate management.

rieeds in the mainstem and i tributaries to the Russian River watershied, The mainstem
Russian River already has multiple gages managed by the USGS. In Mendotino County;
the RRFCD also monitors water use and coordinates with vineyards that divert water
from the matstem. The Upper Russian River Sustainability Alliance has made.
substantial progress in pursuing long-term conservation agtions for the mainstem and _
developing & system of self-governanice. In the Alexander Valley reach of the Russian

River mainstem, wells are used for-frost protection rather than diversion of surface water,

* This is possible because the Alexander Valley sits on top of s large-aquifer. The precise

extent to which groundwater withdrawals affect surface flow. it this reach has not:yet

 begn established, however, the existing and proposed monitoring progran in ‘this reach
‘makes substantial strides in addressing this question. , :

~ In comparison to the mainstem, little progress has been made to-address the threat of frost
protection in tributaries in either county. “Tributaries presernit a challenge to ‘Tanagement
‘because of a lack of instream flow: data, limited availability of water-use information, and
the niimber of subwatersheds with different water regimes. -A lack of data ot streamilow
and related salmonid flow requirements in tributaries to the Russian Riverhas hindered
effective water mianagement for overa decade (SWRCB.1997). Yet'through research
- (Deitch 2006Y and several reliable reports to fisheties resource agencies and observations
by resource agency staff, we know that frost protection has caused major reductions in
stréamflow that posé significant thretits o threatened salmionid populations. Yet gone of
the plans iniclude a monitoring component that is sufficient to overcome data gapsona .
spatial scale consistent with the full ared in which.impacts are likely, Theé RRPOA plan
is'the only proposal that relates water management plans or conservation goalsto

salmonid habitat requirements via the incorporation of instream flow data. Further action:

s rieeded to-ensure that this information s collected and used to promote effective
Tesource management that is. ccngprehcnsive-and- transparent.

The continued expansion of vineyards into progressively more frost prone area:
perpetuates streamflow impacts. None of the proposals attempt to address the issue of
planning fof the frost protection demand of future vineyard developmient.. Each plan is
geared toward options that promete the-continued use of irrigation as 4 means 1o protect
vines from frost. This ongoing depenidence on water combined with continued vineyard
expansion is likely to inerease demand and pose even greater challenges 1o providing
water in anenvironmentally appropriate manner. Any long-term management plan: :
intended to address the ¢ffects of water use- on:salmonids should address these farger
scalg issues.. In liew of voluntary planning efforts, the SWRCB shouid clarify to'the
Counties’ planning and permitting divisions that development creating additional -
demands-on the water system should niot be approved at any level until the SWRCB can
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ensure that water i8 ava-ifﬁbi‘e'.- If water” availability i not ﬁdnﬁi’éereds in-}aﬁdf use
permittisig; itlegal water diversions-will fikely continte to proliferate; undermining
‘management objectives. - '

Each of the proposals rely on voluntary participation; however, voluntary pasticipation
alone s st sufficient fo ensure all frostirrigators will actively reduce their impacts.
Given thie scope arid potential severity of threats posed by frost protection, amore
universally applieable incentive mechanism is needed. Additionally, while a unified
governance proposal is not necessarily essential to effective oversight, employing three
independent-approaches creates the potential for inconsistencies. A larger governance
structure, such-as that provided by the SWRCB, ‘would provide ‘consistent standards
-throughout fhe basin. '

Recommendations to the SWRCB

The Endangered Species Act prohibits the “take” of threatenied or-endangered species,
The SWRCB has the authority and responsibility to weigh the effects of water use on
public trust resaurees, particalarly fof' threatened and endangered species, and manage:
such use accordingly. Frost protection poses a-documented, ongoing, and widespread
threst to threatened and endanigered salmonids in the Russian River watershed. Viable -
alternatives to standard direct diversion methods and uses do exist. While the FPTF has
made substantial progress, the proposed voluntary programs do not providea ‘
comprehensive method to aveid “take™ of listed salmonids, We theréfore conclude that

the direot diversion and use of water for frost protection without regard for streamflow is
unteasonable and that the SWRCB exercise its Vested authority 10 régulate agricultural
water diversions during the frost season to avoid continued “ake” of threatened and
‘endangered salmonids. ‘ ' :

NMFS maintains that the criteria established to-cvaluate effective frost protection
outcomies should be addressed in any regulation developed by thie SWRCB. We suggest
‘a water allocation system to ensure adequate flows for salpionids:while providing for
water users’ needs, Several elements-will be-raquired to make this:system work
éffectively: 1).a fill accounting of water availability based on comprehiensive streamflow
monitoring and reporting of water use, 2) a standardized method for establishing instream
flows that protect salmonids diring periods of frost protection, arid 3).a means to apply
‘and: enforce instream flow critetia across the basin. We recommend that the application
and enforcement of flow criteria be implemented at a local or regionial fevel. Aistate
appointed Water master could provide this level of oversight. We sispport a regulation
that builds on progress to date.and allows stakehoiders an opportunity to- voluntarily
‘address their impacts ifthey can demonstrate a level of commitment corpmensurate with
the NMFS criteria. A regulatory backdrop, however, is an essential component of the
solution beeause it is the best way to ensure comprehensive monitoring and full
‘participation i conservation efforts i avoid streamflow impairment.

 Although the FPTF has made substantial progress in developing strategies to address the
effécts of frost protection on streamflow, further actions are needed to-avoid further
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 taking of salmonids, NMFS respectfully ‘requests that the SWRCB exercise its authority
‘to manage water use based on the existing threats to public resonrces and threatened and
endangered salmonids. -

~ References

“Dieitehi, M.J. 2006, Scientific and '_I_nstimtir_ja_aif Complexities .qf.)‘%aﬂégingfiswfasaw&tﬁ

" for Beneficial Human and Ecosystem Uses under a Seasonally Variable Flow

Regime in Meditetranean-Climate Northiern California. Dissertation. ‘University of
Catifornia, Berkeley. 308 pp. ' '

~ Russian River Property Owners Association (RRPOA). 2609. "F_rq:sst protection best
practices program, Sonoma County. : Submiitted to NMFS via electronic mailon
Octeber 30, 2009. ' ' ) : '

Sonoma County Frost Protection Resources:Protection Group (RPG). 2009. Frost

‘Protection Plan for the Middle Russian River, Submitted 1o NMFS via ¢lectronic
mailon September 21, 2069,

State Water Resources Control Board (SWRCR) Division of Water Rights. 1997. Staff
report Russian River Watershed: Proposed Actions ta be taken by the Divisior of
Water Rights on Pending Water Right Applications within the Russian River
 ‘Watershed. 40 pp. B

Upper Russian River Stewardship Alliance (URSA). 2009. Water Management and

Conservation for Frost Control in the Upper Russian River, Mendocino County.
':_Sttbmittedm' NMEFS via electronic maif on September 16, 2009.

15




Attachiment Al

NMFS Standards- for Success. ' Provisional-eriteria: fm- evaluating the success: ef
Frost Pmtecfwn Task Force efforts

16




Enclosure B -

Frost Protection Threat Assessment for Threatened and
_Endangered Salmonids in the Russian River Watershed
Prepared for the Siate Water Resources Control Board Public Werkshop oft Frost

: ' Protection, November 18,2009

National Marine Fisheries Service
T Sonoma Avenug
_ ‘Banta Rosa, California

November 10,2009




The wic of water for protection of grape vines from frost poses a documented threat to -
federally threatened and endangered salmoniids in‘the Russian River watershed. In fhis
report, we assess the-spatial and temipotal scope of that threat based on the. physical
setiing, frost protection practices, salmonid ecology; documented strandings'in the
Russian River watershed, and literatire describing the factors that contribute t salmonid.
strandings. Based on our évaluation, we conclude that the threat of frost protection on
salmonids is significant and widespread throughout the Russian River watershed.

Hydrologic Inipacts

Aerial application-of water viz-overhead sprinklers is widely used-in vineyards as the
preferred method to protect new growth on vines from damage associated with spring
frost events. Recent research by Deitch et al. (2008a) indicates acute hydrologic impacts
in streams resulting from this-practice. Their study of the Maacama Creek watershed,
ributary fo the Russian River, showed abrupt reductions in stream flow of up10.97% on
cold spring mornings when the air temperatires approached freezing. These hydrologic
deviations lasted from hours to days, and then flow returned ‘to near previous levels asthe
derinnd for water subsided, ‘Streams with nio upstream vineyards showed no'such
changes in flow. Deitch er al. (2008a) also documented pronounced cumulative effects
downstream of vineyards, with springtime flow temporarily diminishing fo approximately
zero for a 36km” tributary with 16%of its drainage aréd covered invineyard.
Additionally, researchers concluded that natural catchment processes were not sufficient:
. to-explain the observed flow changes; rather; they were due to small instreant diversiéns.
associated with frost protection irrigation of vineyards (Deitch et al. 2008a).

Precipitation is strongly seasonal in the region, which results in naturally low stream.
flows in Russian River tribufaries during spring and summer; Merenlender et al. (2008)

estimates demand for water via surface diversions during this period to potentially exceed
the‘total flow in many parts of the Russian River. Though this estimate does not include
water for frost and is not specific to vineyard uses, it Is indicative of Thigh derand for
water resources and high potential for hydrologic impacts. A similar study that does not
aceount for simoultancous demand for frost protection diversions, estimates that existing
diversions may reduce streamflow during spring by 20% in one-third of Russian River

stiears investigated (Deitch eral. 2008b).

Overhead application of water for frost protection typically consumes 50 gallons per

" minute per acre of vincyard. Application episodescan persist for several hours and often
occur sirtultanecusly across all vineyards exposed to the risk of frost. This can create
Targe instantaneous demarids and therefore pose great risk of hydrologic impacts,

particuilarly in small streams with little flow. Deitch et al. (2008a) observed an estimated

extraction of 3.7 miltion gallons of water from Franz Creek during a single frost event,

Diversions for frost protection, however, can affect all sizes of streams, as ghserved in

the mainstem Russian River in April 2008, During the four frost-events that ocourred in

' rapid succession, an‘estimated 411 dcre-feet were drawn from the river to meet frost
protection needs, with the maximum instantaneous demand of approximately 83 cfs:




Biological Response to Stream flow Recessions.

Vineyard frost protection generally occurs ‘between March and May, and this corresponds
with several fife history stages for saimonids. Steclhead and coho salmorn embryos

develop and hatch from redds during this period, and tiny alevin reside within the _
interstitial spaces of gravel, Whereas embryos can remain viable for weeks in dewatered

gravel, alevin will not survive if gravels are dewatered (Humter 1992y, Once coho salmon
emesge from the grave), the fry occupy shallow wateralong stream margins, side
channels, or ather low velocity habitats where they feed and rear (Sandercock 2003,
Shapovalov and Taft 1954). Stecthead fry also occupy shallow stréam habitats, including
+iffles and other areas that provide increased foraging opportunities (Barnhart 1986,
Olsonand Metzgar 1987). These small fry are most -susceptible to.stranding because they
have limited swimming abilities (Hunter 1992). Also coincident with the timing of frost
. protection in‘the spring, coho salmon and steelhead smolts, which have spent-one fo two
years reating in tributaries, migrate from tributarics, into the Russian River, and out to the
ocenn. Smolts tend to have stronger swimming abilities than the smaller fry, but they are
still susceptible to rapidly declining stream flows that may leave them stranded.

Juvenile salmonids may become stranded when stde channels, backwater ateas, or
pothiotes becoriie disconinected from the mainstem, when gravel bars dry up, or in
extremi dewatering events when pools go-dry (Bradford 1997, Hunter 1992). The
greatest potential for stranding oecurs in low gradient areas because the rate-of surface
“water retreat is greatest per inérement of siage change (Bell ef 4. 2008, Hunter 1992,
Monk 1989). Strandings tend to aecur more frequently over large cobble substrate (Bell

¢t al. 2008, Monk 1989), presumiably because salmonid fry fend to hold their position

over large cobbles or in the interstitial spaces between cobbles rather than maving
downslope with receding waters (Monk 1985).

The incidence of stranding is influenced by time of day, the magnitude: of flows, the rate
of stage change; season, species, life stage, channel contour, 4ind subistrate type (Bradford
et al. 1997, Hunter 1992). Stranding increases dramatically when flow drops below a
certain water level, -defined as the critical flow (Hunter 1992); This corresponds to the
flow below which the low gradient gravel areas that fish utitize become exposed. Other
cousiderations for stage change events-include the season and time of day that the event
oceurs. Several studies have found thet stranding occurrence is correlated with the time
of day; however, the results are dependent on salmonid species{Bradford 1997, Monk
1989). Coho salmon are more likely to be stranded at night (Brad ford 1997), whereas,;

strandings of juvenile Chinook salmon may be more likely during daylight hours
(Bradford 1997, Monk 1989). The stranding of steelhead fry does not seem to be
correlated with daylight (Monk 1989). Finally; salmonids are more likely to be stranded
from flow reductions when water ‘temperatires are closer fo freezing (Bradford 1997, _
Halleraker-er al. 2003, Saltveit et al 2001). This means that stream flow reductions are
more likely to result in strandings on cold mornings whea frost protection would be '
employed. : ' -
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Spatial Extent of Frost Protection Impaets

In light of the evidence of hydrologic impacts dssociated with vineyard development
{Deitch of ol 2008a), extensive vineyard development in the basin, suggests the impacts
“of frost protection on salmonids.are likely widespread, extending beyond those .
documented to date. Vineyard agriculture has rapidly expanded ini the Russian River
 watershed and, as of 2006, covers over 60,000 acres of land (Heaton 2008}, The
proportion of vineyards in the watershed using water for frost protection atid their
diversion methods are presently unknowsn. However, in Mendocino County, a study
based on grower surveys, production manvals; and professional judgment estimated that
approximately 5,623 acres-out of 15,539 vineyard acres employ frost protection irfigation.
{Lewis ¢f af. 2008}, : : E

- Saimonid strandings have been documented to occur in diverse areas of the watershed.
Stranding mortalities were associated with the use of frost protection in the upper

mainstem in 2008 and an enforcement case is underway for strandings in Felta Creek, &
small tributary in Soroma County, occuiring in 2008 and 2009. Additionally, a study
condneted in 2004 and 2005 found that diversions for frost protection reduced flows by
50-100% in two larger tributaries to the Russian River (Deitch 2006). Deitch (2008b)
analyzed appropriative watet rights ini the watershed and concluded that flow reductions
of ever 20% are likely in one third-of Russian River tributaries. This study didnot
consider the effects of unpermitted.diversions. Based on this information, we conclude
that diversions for:-frost protection pose a vonsiderable and widespread threatto
salmonids in the Russian River and its tributaries. ' ‘ :

Given the documented hydrologit impacts, their consistent association with vineyards in
 studied streams, and the observed salmonid mortglities elsewhere, it i reasoriable to
assume the risk of stranding is present wherever vineyards are adjacent to streams
cecupied by salmonids. However, particular circumstances, such as aloweskof frost
event, or an alternative method of frost protection, may reduce or eliminate this risk.

Frequency of Frost Protection Impacts

. The Berkeley Water Center analysis of the stream flow measured at the USGS Hopland
gage and temperature data from Ukiah (National Weather Service) indicates thal since
1929, frost evesits occurted in 75% of years, and that in one-third of years, temperatures
dropped below 35F at Ukiah on five or more nights inthe gpring (Hunt 2009). Data
suggesting a greater frequency was presented in Dejtch et al. (2008a). In Maacama
Creek, they observed a frequency of six and seven frost ovents in 2004 and 2005,
respectively (Deitch er al. 20083). Also, the number of days in which frost protection

drawdown eveénts were observed #t Hopland regularly exceeded the number of days in

‘which temperatures indicate that frost protection would be required, and the difference
between those numbers has increased over time (R*=0.601). This in¢reasing trend may
be caused by vineyard expansion ifito increasingly frost prone land where tempesatures
are lower than 4t the Ukiah weather station, or by an increasingly risk-averse approach to
protecting vines from frost. Based on the historical occurrence of freezinig temperatures




in the spring and an ‘increasing trend toward employing frost protection practices, frost
protection impacts are likely 1o be a.concem nearly every spring. '

The Russian Riveris characterized by extreme variability:in both seasonal-and annual
precipitation and streamflow (Lewis et al. 2000). Although frost protection via direct

diversion will affect stream flow in most years, frost protection drawdowns are most
proriounced after dry years. Also, since flows tend to be lower, stream flow recessions
are more likely to impact salmonids after.a dry year. The spring of 2008 was a
particularly concerning season for frost protection impacts, because several successive
frost events occurred followinig 4 drier than usual winter.. Salmonid stranding moftalities
were observed in the mainsfem Russian Riverand inFelta Creek in:2008, and againin
2009 Although frost protection impacts ate not limited to-dry years, the threat to
salmonids is greatest following dry winters; particularly inunregulated tributaries.
Climate change is expected to result in reduced average runoff and increased frequency
and severity of both floods and drotghts (IPCC 2005); therefors, plans for water

rmanagement with future dry year conditions in mind would be prudent:
Population Effects

1n this section, we describe the probabléeffect of the threat from frost protection on the:
survival and recovery of salmonids:in the Russian River, given the status of each species.
OQur ageney recently utidertook a thorough analysis of the status of gach of the three:
species in the Russian River as part'of a Federal Endangered Species Act (ESA) _
consultation (NMFS 2007), and is currently developing recovery plans for each (NMFS
2009). For brevity, we refer-only briefly to species status and encourage’the roader'to
refer to these other documents for 2 more thorough treatment of the subject.

Central California Coast coho salmon are listed as Endangered under the ESA. The
Russian River population historically supported the largest population in the
Evolutionarily Significant Unit (ESU). This implies it played-a central role in
maintaining the viability of the ESU. This popuilation is nearly extirpated from the
watershed and persists largely due to-the efforts of the captive broodstock program,
which raises juveniles in a hatchery and releases them into various streams. Remaining.
habitat for this species is fragmenited, generally of poor quality, and is limited 1o ,
tributaries in the lower basin. The draft recovery plan identifies agricultural practices and
Wwafer diversions as two of the highest-ranking threats to this population,

Central California Coast steelhead are listed as Threatened under the ESA. Though their
abundance is significantly reduced from historical levels, they continte to spawn and reat
in most of the basin’s tributaries, and to.a limited extent in the mainstem. ‘Unlike coho
salnion, several separate populations eccupy the Russian River. These populations
represent the northern most extent-of the Distinct Population Segment {DPSY). Their
survival and recovery are therefore imiportant in maintaining the species spatial siructure

as well as its overall shundance and diversity.

' A DPS is analogous foan ESU.




California Coastal Chinook salwion are-ajso listed as Threatened under the ESA. Unlike
steclliead, the Russian River represents the southern most population for this BESU. And,
uslike both of the other species, Chinook salmon rely more heavily onmainstem habiats
1o complete the freshwater portions of their life-cycle. They have fpaintainied a persistent
population in recent years and are important 1o the ESU viability for the same reasons as

 Vineyard developrient is concentrated near rivers and streams that salmonids rely on for

spawning and rearing. Seventy percent of the total vinevard parcels in the Russian River
watershed are within 300 ft of satmonid habitat, and conversely, 25% of all salmonid" -
habiiat is within 300 ft of a vineyard®. The spatial association befween vinieyards and
salmonid habitat, the high demand for water (Deitch:ef al. 2008b, Merenlender efal.
2008), and the known hydrologic consequences (Deitch ef al. 20084) pose significant
risks to thie survival and recovery of these species by interfering with the successful
compietion of their juvenile rearing and smolt migration life stages across significant
portions of their habitat-and in most years. : o

It is important 1o note that, for all three species, multiple envirohmerital factors control
their survival. A common misconception js that declines in anadrompus fish populations
dre caused larger climagtic variations such as poor ocean conditions or drouglit episodes. -
In recent téstimony on this subject, Lindley (2009) imatle the distinction between
proximate-and ultimate causes for the decline of anadromous fish populations that helps
to dispel this notion. Unfavorable ocean conditions can cause such-dechines, but are
considered to be proximal in that they are responsible forreduced survival of individuals

ina population that is already predisposed to extinetion dus to their reduced viability (ie. -

reduced life history diversity which makes a population less resilient to normal
environmental variation). This latter factor is the ultimate cause of decline-and is.
aftributed to chronic degradation of freshwater habitats, Climate vatiation drives large
increases and decreases in population abundance, while steady degradation. of freshwater

habitats makes populations more susceptible to this variation.
Addressing the Threat

Although NMFS has identified that the threat from frost protection is significant and
widespread, given the spatial extent of the'issue, it is not feasible for NMFS enforcement
staff 1o patrol the full extent of salmonid habitat every time that frost protection is
employed. A staff report from the State Water Resources Control Board (SWRCB) in
. 1997 identified the threat posed by frost protection to spring stream flow and salmonid
habitat and concluded that new diversions for frost protection represented an.
unreasonable method of diversion and use of water. The staff report identified the
primary barriers to accurately assessing water availability in the Russian River watershed.
‘These barriers were 1) a lack of stream flow gauging data from ttibutaries, 2) a lack of a
comprehensive stream flow needs assessment for salmonids, and 3) incomplete.

* This resalt is based on an analysis of vineyard distiibution (Heaton 2008) and intrinsic potential iabitat
forsteethead (Agrawal 2005). Steethead TP habitat is the tivost extensive of the thrée species in the basin
ard 1s inclusive of the other two. :




information on watet use in the watershed: In the time since the staff Teport was written,
total vineyard acreage expanded by nearly 40% ini Sonoma County (Sorioma County
1999 and 2008), and total bearing acreage expanded by almost 30% in Mendogino
County (Mendocino County 2001 and 2008). Frost protection diversions continueto-
pose & threat fo stream flow and salmonid habitat, salmon populations have continued to
degline; and the batriers to effective water management cotitinne 16 exist today. Action is-
needed to limit diversions for frost protection and eliminate barriers to effective water
management, :

The FPTE ériteria developed by NMEFS in August 2009 focused on addressing the
batriers to-effective management of stream flow for salinonids during frost protection
events. Monitoring-and transparency are two key-elements to developing accountability
for jrmpacts to stream flow and allowing for effective manage ment of threateried and
endangered species. Whereas substantial progress in establishing plans for monitoring
and transparency has been made in specific areas of the watershed (i.e; Upper Russian
River mainstem, Alexander Valley Reach of the mainstemn and sefected. tributaties), the
majority of tributaries will remain unmenitored under the proposed voluntary measures.
‘A regulation would ensure that streams are fhonitored on a scale comensurate with the
scope of the impacts and that monitoring results-guide water use decisions.

In-addition, an sffective threat amelioration strategy requires full participation of frost
diverters throughout the watershed. None of the proposed oversight organizations have
the authority (or willingness) to enforce compliance with their management plabs.
Regulation is therefore the enly mechanism proposed to-date that would ensure universal

comphiarice with environmentally appropriate water iis¢ management.
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