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Presentation Notes
Dr. Cluer and I will be speaking to the risks frost protection irrigation of vineyards poses to threatened and endangered salmonids in the Russian River.


Presentation Overview

ol

pecies Risk analysis
— Exposure to threat
~ — Biological R’é%se
— Changes to Extinction Risk
« Hydrologic Analysis o
— Event Frequency
e NMFS Recommendations

— Chronology
— Recommendation
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Presentation Notes
Our presentation has three components: First, I will discuss risks to the species, then Brian will follow with a hydrologic analysis of impacts in the Russian River followed by our agencies recommendations.


Range of S.Imonids In California

Range of all salmonid

g species listed as threatened
e 5 or endangered under the

| Federal Endangered Species

Act in California

-

Coho Salmon
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3 species occur in California.  They occupy most of the coastal watersheds in the basin and most are Federally listed either as Threatened or Endangered.


Potential Areas of Concern

Occupied watersheds with

considerable acreage of
e vineyard development
; indicating the scope of
potential frost protection
Issues in California
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This map shows the watersheds with significant overlap between salmonids and vineyards.  It illustrates the point that frost protection is a Statewide issue and is not limited to the Russian River.


Salmonid Habitat In
the Russian River

: - There are 1,778 miles of

- potential salmonid habitat in
the Russian River. All of this

~habitat is needed for recovery

of the three species as described

~in the forthcoming NMFS

- recovery plans.
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Turning our attention now to the Russian River, we see it has nearly 2,000 miles of stream habitat for salmonids.  All of this habitat will be relied upon to meet recovery goals.


Overlap between
Vineyards and habitat

There are 60,640 acres of
vineyard in the Russian River
(Heaton 2008). 70% are within
300 feet of salmonid habitat
and 25% of salmonid habitat is
within 300 feet of a vineyard.
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…and there is significant exposure of this habitat to vineyard development.  We estimate that 25% of all the habitat is within 300 feet of a vineyard.


Risks from Vineyards

Proximity of vineyards to
habitat suggests easy access to
surface diversions and potential
Impacts from instantaneous
reductions in flow during the
frost protection season.
Adjacency does not necessitate
an impact, but one one study
estimated 30% of tributaries are
affected.

Unknowns:

* Percentage of vineyards that
irrigate for frost protection.

* Proportion of vineyards that
rely on surface water diversions
for their frost protection needs.
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Vineyards in red are within 300 feet of habitat.  While adjacency is not sufficient to establish an impact, it does represent a risk.    To discern more precisely the scope of impacts, we it would be good to know the proportion of vineyards that irrigate in the spring, and how they secure water for this purpose.


Biological Response

-« Life-stage e Response
— Egg — Timing
Fry — Behavior
Juvenile — Physiological tolerance -

Smolt
Adult

# | Background photo courtesy of Simpson Timber Co. 2001
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I would now like to discuss the relevance of frost protection irrigation as a threat to the survival and recovery of listed salmonids in the Russian River.  Rick Macedo covered in sufficient detail, the impacts to each life stage, so I will focus on population level responses.


Fry

« Typically emerge from redds in April or May
~+ Have poor swimming ability

e Occupy theshallow margins of streams
<+ Take refuge In cobble substrates
 Highly susceptible to stranding

\ I
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High fecundity for these species results in the production of many fry with typically high mortality rates.  However, additional mortality beyond that can reduce productivity from one generation to the next.


Smolts

« Typically migrate from March through May
~* Represent the net productivity of a watershed
e Strong SWimmers
o |ess susceptible to stranding than fry

* We have observed smolt mortality with frost event
drawdowns
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Smolts are the “final product” of spawning and rearing in a watershed.  Smolt production is the ultimate measure of watershed success for salmonids.  Loss of individuals in this life stage represents a signifcant loss in investment for the population.


Population Viability and Extinction

- » Viable Population

— A population that h?/\rprobabmty of going extinct
over the next 100 y

_7-.;'_:-"_ 4xt¢ablllty attr‘ﬁ T,

— Abundance

— Population growth rate

— Spatial Structure (i.e. distribution)
— Diversity (genetic and ecological)
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When evaluating species status, we generally think of it in terms of their probability of going extinct.  A viable population is one that is not likely to go extinct, and this is the conservation goal for these species.  Attributes of a viable population include: population abundance (i.e. the number of adults returning to spawn each year); population growth rate (i.e. the ability to increase abundance); spatial structure (i.e. a population with wide distribution is less likely to blink out than one with a small distribution); and diversity (i.e. genetic diversity [often associated with diverse environments] confers on a population greater potential to meet environmental challenges.


General Pattern of Population Decline and
Extinction

Small Population Dynamics | Termina ]
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This graph can be seen to represent any viability attribute, but its most easily understood if you think of it in terms of population abundance.  This graph shows a typical pattern of extinction, and has 5 stages.  When a viable population first experiences a threat, it responds with increased instability (e.g. increased variation in abundance).  High growth potential allows the population to rebound readily.  If the threats persist, instability is followed by a decline and collapse.  Habitat conditions and population dynamics are such that these subsequent small populations have low viability (i.e. they have limited ability to rebound and are highly susceptible to extinction).  Coho salmon in the Russian River have reached the end of the terminal phase and are considered functionally extinct in the wild.  Chinook salmon and steelhead are both in the small population dynamics phase and are therefore vulnerable to extinction.


Threats to Survival and Recovery
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_ * Habitat conditions
— 22 of 35 habitat attributes are limiting production
— Including instantaneous flow reductions in spring

 Sources of Stress (top 4)
— Agriculture practices
— Droughts
— Roads
— Water diversion and impoundment

Source: Draft Federal Recovery Plan for CCC coho salmon
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These conclusions are specific to the Russian River and are contained in the draft coho salmon recovery plan.  If conditions are not improved and threats not removed, there is no reason to believe the pattern of extinction will be reversed for any of these species.


Conclusion

Sl
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—+ Population viabilitysis low for all three
salmonids in.the Russian River
— Coho salmon are at very high risk.ef extinction

e EXxposure to the threat of Frost protection
Irrigation is high

e This threat (and others) likely limits the
survival and recovery of these species
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Our analysis suggests that frost protection irrigation is a significant threat to the survival and recovery of Russian River populations.


« Evaluation of th

Hydrologic Analysis
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e scope, frequency, and magnitude of
streamflow drawdown events associated with
Irrigation for frost protection =
— Analysis by Berkeley Water Center of Hopland gage data

— Comparison with tributary observations

 |Interpretation of results
— Frequency and magnitude of drawdown events
— Historical emergence of drawdown pattern




Russian River at Hopland: Flow and Tmin
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Full flow record for the 2008 Spring where multiple pumping events were initiated.

Berkeley Water Center
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Russian River at Hopland Flow and Tmin, 3/15/08 -
5/14/08
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Detailed look at a week with multiple pumping periods, some of which correspond to

low temperatures.




2001 Russian River at Hopland, 3/15 - 5/14 3

3/29 4/12 4/26 5/10
2001 date

2001 had a dry spring and many days in the early April period with rapid water draw
downs.
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2000 Russian River at Hopland, 3/15 - 5/14
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Very wet Spring with little frost to worry about.




Frost and Flow Signals - Russian River at Hopland
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Data: Franz Creek,
+ 2004 .
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The signal is obvious in the Russian River from frost pumping.  There is less information from tributaries, although we expect to see a stronger signal; they are more sensitive.  Felta Creek fish kill. Franz Creek data.


,_ + Frost pumplng drawdown events typlcally
- occur multiple times a year. =
~ « They happen on average 3 of 4 years
~ « They are more extreme in dry years

~ « Events correlate with frost risk

— Not necessarily with actual frosts
— Over-response appears to be increasing

o Tributary events are likely more frequent and
more severe
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Flow release increases
from Coyote Dam,
apparently anticipating
drawdown events
downstream.

Significant drawdowns
occurred, despite
attempts to mitigate
with increased flows.
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COYOTE (LAKE MENDOCINO) ( COY)
Date from 04/01/2009 00:00 through 04/06/2009 11:35 Duration : 5 days
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NMFS Roles and Recommendations

 NMES is the agency responsible for
Implementing the Federal Endangered Species
Act as It applies to salmon and steelhead.

e \We achieve this via technical assistance,
permitting, and enforcement.

— Building partnerships with stakeholders is our
preferred means of protection and recovery






— Additional fish kills occur with frost protection events




frost irrigation w
violations of ESA.




NMFS Roles and Recommendations

 NMES is the agency responsible for
Implementing the Federal Endangered Species
Act as It applies to salmon and steelhead.

e \We achieve this via technical assistance,
permitting, and enforcement.

— Building partnerships with stakeholders is our
preferred means of protection and recovery
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NMFS Recommendation

* \We recommend the SWRCB exercise their
authorities to regulate water use to protect
salmonids, throughout their range, from any
harmful water use.

 For this year, we recommend no diversion
from surface and hydrologically connected
sources for frost protection.

e Implement long term solution.
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Specifically, we request that the SWRCB implement interim regulation to prevent further harm to salmonids resulting from irrigation of vineyards to protect them from frost damage.  We also request the continued support of the SWRCB staff in developing long-term solutions to frost protection impacts and any other water use activities that substantially degrade habitat for threatened and endangered salmonids in California watersheds.


» Sprinkler automation, reduce false alarms




Ltate Watar === Control Board

Diviaisn of Water Rights

STAFF REPCRET

RUSSIAN RIVER WATERSHED

2ed Astions to be taken by
the Divigien of Water Rights

on Pending Water Right Applica
within che Russian River Wateraghed

huguat 18,




Compliance New permics would eentain specific measuces to der
gompliance with che terns decoribed abows, Thooe Bassures wou
developad cn a case-by-case basis

5.3 Spring Froot Protection There ara 11 applications wichin bribuocary
watersheds ragussking water ri n for direct divaraism for frost
protection from March through May. Divearsicms of warer fas froat
proceccion present a difflcult problem. The pari from March ck

May ie a critical @eascn for frost procecticn; howsver, mairtaining
adequate flie in the stream is also important for aeweral critlisal
lif=-otages of cobo and sceelbead. [F all diverters simultanscusly
divarc water for frost protectiom, Flows could bs lowersd dramatically
and impact flab. In order to evaluabe the reascoablaness of direcc
dlvarsion for frost protection, Divialon staff have svalyuarad
altematfve methods that could ke used co provide [rest protection.

Tha SHICH was faced with a =inilar sicuatics an Ehe Hapa Eiwvar. [0 that
parcicular cams, the SWRCE determiped in 1973 that digect diversien for
froat protection, when the river conCalned inpufficent flow ta Bupply
all neada, sepresented an useeasconble method of diversion and usa of
wWakar, The SWRCH redtricted diversions from Lhe Bapa Eiwar far frosc
Frotectlon purposes, and required diverters co Participace in a trial
distribution program eontrolled by a watermapter, BecCions €59 and 560
were addad tao the Requlacicns o ;ut:l.r.c SMACE policy for diversion af
wakmr from the Hapa River for froot pracact ica, In HMarch 1974, legal
action was ho bt in the Supsrior Court of Napa Souaky by the SHRCE
against diverters who wers in wiclacion of SWECR policy. The Lawpait
wag ulbimately setcled by a atipulated judgemenc which required che
divertars to participate in the crial stributicao program.

A publication prapared by the Cooparative Extensicn at tha Dniversity aof
Cali nia at Davis (Leaflet #2743) discuss<es frost protection messures
for vineyards in Wapa, Soncma and Memdooino coumties. ‘The ceport
pradente comparative csat data for che owo priocipal methods waed for
Erost protecbicm -- wind machibes and Cinl xlera. Tha report staces
Chat the total anmibal samte of the tuo s oiln aTe

Lol p
Wird machinss and hearara 5320 azg
Sprinklers £190 £s 200

Thesé data indicace chat us wind machinas, rather than directly
divercing wacer from streans, 1o mers sxpansive Dot 1S & Eeascnable,
cogC-alfective, alternative nethod For providieg front procection. As
demoribed in the SWRCE nemo on reasctablensss *The ovarFiding publia
iocarast may require an widual fo ipour veaasonable addicissal
sxpense in order to maximize benafi 1 use= of water.®

The Cocperacive Extension report aleo discusses che requirenencs for
congtruction of small reservoirs to peovide for winter Cima

water that could then be used ba sugply water for frost pro

e spring The report stac That a ressrvoic wikth a capa

would provide sufficient capasity to provide froet protaction

40 acre vineyard for & total of 60 heuss of frost condicloos = tocal
area requirad for the reservolr would depend oo tha topography of Che

Le £ 49 ad
#ite and the depch of the regarvolr. The repect indicates That a 23 af
regerepir would reguire about thres acrea of land.

PR i L Ees
The report alms discusses che cost apd praccicallity of using wells Ee
provide water for Erost protsctlan.

nm indicatad absve, thers ars reascrable, cost-szffective alteenative
4iz!‘.:j;c1 rowiding Frast proteccion, other than rr_r:hfr 11}--:_1:: ;
diversiome Frea cha otraams, Ae diseussoed in .\L::Ifl‘JT:'."ﬂ- |'|.. .Iauf are
linitad daca available to dafina che flow ragime in the spring co
protect the fisbeey resources, howsver, providing =u-quarﬂd-;-:n .l:l-xgq
this pari g important for sevaral life-stage ﬂf_ o and stee _.E\?u;‘
Congeguently, acatd esacludes that new divarsiang for IFDI}IT. protes L
reprapant an unraadonsbls method of diveraico anod uf:ehu :;L-u:.l e
A dirgly, staff recommend chac rew diversions oot De allowe

March 31, unleas tha applicant submits spacifle studies U!‘.lfh
depomEbraka that furthar diversicoma in che spripog will hava no
algrifleant affact on ¢oho and sceelhead

1f applicancs wish ko conabrusc off-SCresm stopsge Segervolrs for
::::P:Ee of watear for fropt protecticn, rather chan reqeesting d ':':l-_l'_-“FLu
right far direct diversica wf warter, 1t may ba easary for Enh* L
gubpit A new applisation. Those nes agplications n_-mul.:‘l hava nI-q: G
priorizies than the pending applicacioms, Whars allowed, the Div “f._-,r
will modify the applicaticos for dizect diversico and issue permits

af f-NECRER SCOTAge Tosscnsiss.

(e " P —
B jacts on Main Stem Water is svailabla for appropriatian
;-?a‘:r;:;w—wm.'.mn for Mendocine and Sonoma Counbiss.  Staff ..crlrrrfn:l-
tha esnditicnal approval af these pending applicaticms, proreddad Hﬁ: i
existing protests cano be resslved, Approval of the panding gprqica 5
vill bave immeasurabie irpact oo the flow in the main stem of tha
Fuselan Rives.

1 Thare is ane ding applicacion that recquests a water
Hﬂl'::g: sciog divecsion m r.ld'-.e urdmeflow of Austin Creak B
.59 afa of water for nusicipal purposes in I.I-.l_- LW C!.
whiich ham sbsue 380 permanent .-nu!.ﬂur'.l;ﬁ and 350 vmrn: ian :
v Thare iz one other papding applicaticn Ehat requests A Wabas
r exiscing diversion from th g;.-'__ flow o:#._:;;;;a;r;:h ]
upgply 10 afa For domestic purposes at T
:';'rcﬁ;r{d:.:ls publiz incerest considessticns that would D’;':]"'d".'-bf'._EWRn
from canceling chess applleations. In both cases, che I-W-E'IB-_ 1;1[-:.![1"
lgad® agenoy and SUSC pEepars an envi n-umrl.:::ll dooums=nt . srarf 1
conducst an avaluation to determine whether bthara are Enaaibj:e -
alrerpatives ko the axisting diversicna &nd/or whather r_:_ulsl-l_ﬁll Eﬂ:u::.i
developed chat would mitigate che potencinl impacta to Cishery res
resulcing frem thase diversione.

Dioms ght & | o af or

. tie fevaral applicacions requast che right to zbaza 10 a

iufﬂ af u:.r_e: for dommatis purposes. Section 1216 et ':-:q':_o:lg he= WaLar

Code provides fz¢ the lssuance of Spall Domestlc Registratian PR

sarrificace for domsatie use noC exceeding direct diversion of 4. apr
=) Iy acorage of 10 afa far pending applicacicns chat meet
ria, staff proposes To lsmae srall Dongacic Feglstraktion
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