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SUBJECT: Fall flow monitoring plan 2004 - Recommendation to the Trinity Management Council

"Background

o Dunng an August 2, 2004 conference call, the Trinity Management Council (Councﬂ) askedtwo = -
- actions of the Bureau of Reclamation (Bureau): 1) Proactively release 36,300 acre-feet of water similar
to action taken in fall 2003; and 2) Acquire 13,700 acre-feet of water for a reserve emergency action.
The Council asked that a technical group be formed to recommend a monitoring plan to the Council
that incorporates adaptive management considerations and to estimate the costs of implementing those
monitoring activities. ' The Council stated that it has the responsibility to welgh the monitoring
recommendations developed and find the funding to conduct them if necessary. The U.S. Fish and
,Wlldhfe SerV1ce (Service) took the lead to coordinate development of this monitoring plan.

- In reSponse, techmcal representatives of the Serv1ce the Bureau, US Forest Service, Yurok Tribe,
Hoopa Valley Tribe, NOAA Fisheries, and California Department of Fish and Game (CDFG) met in
‘Arcata, California on August 4, and again on August 9, to develop a monitoring plan per the request of
the Council. The group’s effort in developing a monitoring plan centered on the following primary
tasks: 1) Identify existing monitoring efforts that lend themselves to evaluating response to proactive
and emergency actions; 2) Identify additional monitoring that would be needed to draw inferences of .
various responses to the proactive and emergency actions; and 3) Identify criteria and the monitoring
required to determine if the emergency action is necessary.
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o Tlie approach‘

The management actions requested of the Bureau by the Counc11 are mtended to reduce the likelihood
of a fish die-off through influencing primary mechanisms identified as critical factors that lead to the
lower Klamath River fish die-off in 2002. These mechanisms form the basis of most of the monitoring
needs identified by the technical committee.

A proactive release is intended to reduce die-off risk through the following mechanisms:

Manipulate water temperatures in lower Klamath to maintain conditions conduc1ve
to migration (water temps less than 22 degree C)

Reduce temperature-related stress to fish so they are more physmlo gically capable
of resisting disease '
Increase volume of water in the lower Klamath RIVCI‘ to dilute the ever-present

disease pathogens Ichthyophthzrzus multifilis (ICH), and Flavobacterium columnare'

(columnaris). :
Relieve other potentlal bamers to migration such as depth/velomty that may be
present in the lower Klamath Rrver at low flows .

- An emergency release: would be made any time conditions appear to be leading to an aduit fish
- die-off. The intent would be to reduce die- off risk or the magmtude of an imminent die-off
- through the following means::

- Re-cool or further cool water temps to reduce. thermal barriers to mlgratlon and

decrease temperature-related stress SR

Provide additional water volume (to provide for d11utlon of pathogens and p0551b1y
improve physical passage conditions at key riffles) .. :

Cue fish movement

The following three ,criteria are recommended for determining the need for an emergency
“release. If any of the criteria are met an emergency flow release should be made.

1.

The Observed Mortality of Large Numbers of Fish — For example, observations of 50-
100 dead adult salmon in a 20-kilometer index reach of the lower Klamath River. '
Coordination with the Service’s California/Nevada Fish Health Center (FHC) would
attempt to confirm the cause of death.

A high incidence of severe infections of Ichthyophthirius multifilis (Ich) detected in

~pathology monitoring from a random sample of at least 20 fish. A severe infection is

~ defined as 15 percent or more of adults have 30 or more parasites/gill as confirmed by
*'the FHC.

. Flow, Temperature, and Migratory Behavior — This criterion is composed of both

- biological and physical parameters, all of wh1ch should be met prior to initiating

augmented flows:

Flows of less than 2, 750 cfs at the Terwer gage

Mean daily Water temperatures above 22 degrees centigrade as measured at the
Terwer grge. i

Observaticn of adult salmonids not movmg upriver and holdmg in-the lower
Klamath as d=t2rmined by tracking of representative radio-tagged ﬁsh weekly
observation: of refuge/holdmg areas, or other reliable indicators.




‘The technical committee recogmzed that wh_lle fall flow augmentatlon from Levwston Dam may have
localized positive effects on certain environmental conditions and reduce’ d1e-off risk in the lower
Klamath River, it could also potentially have umntended ‘consequences for biota in the Klamath and -
Trinity Rivers. The committee produced a hst of potential effects of augmented fall flows from
Lewiston Dam, developed hypothesis based on perceived mechanisms for each of those effects, and.
identified monitoring tools that could potentially be used to test those hypothesis. These are
,summanzed in Attachment 1.

: Synthesis of data and report of resiilts

Synthe31s of data and reportlng the results of the monitoring efforts to serve the needs of adapt1ve
management and to inform managers of the need for emergency management action require two very
different time scales. The physical and biological responses to augmented fall flows would have utility .
 for adaptive management if managers consider fall flow conditions for future years, so reporting
requirements for adaptive management purposes has immediacy on the order of months or more.
However, if managers intend to respond to the need for an emergency actlon, data synthesis and
reporting of key critical condition need to be as real-time as possible.- ‘Review of real-time or weekly
data regarding critical elements identified as criteria for implementing emergency action should be as
sunple as p0551b1e and a process needs to be in place to expedite mformatmn transfer and dec151on

7 To contribute to our knowledge of physical and biological response to these flows, there should be an
~ integrated synthesis of information that will be gathered by multiple participating agencies and from
‘diverse resources disciplines. Many of the monitoring activities identified by this committee as

e potentlally useful for evaluating response to augmented flows were initiated for other purposes. The

participating agencies involved in many cases have reporting: responsibilities independent of evaluating
the effects of augmented flows, and each has their own deliverables and timelines. Data sharing,
quality control, analysis, interpretation and review should be undertaken by all entities involved.
Analysis would also be strengthened by including review of these coincidental monitoring efforts
(ﬁshenes hatchery run tlmmg, water quality, etc) from previous years.

"’Actionsrequired of the Trinity Management Council

1The Counc11 should review the attached spreadsheet and dec1de as soon as possible if any of the
unfunded monitoring identified by the technical group should be 1n1t1ated and approve participating
entities to conduct those monitoring efforts that the Council can commit'to funding. Mobilization for
some of these efforts needs to occur nnmedlately in order to collect data before any potential pulse of
- water is delivered and detect a subsequent response. Additionally, some of themonitoring efforts need
R {to be enhanced or implemented to determine if an emergency release will be necessary. The
_monitoring comm1ttee ranked the projects and provided cost estimates for those that are unfunded to

- -aid TMC with funding priority decisions (Attachment 1). These projects are briefly listed below:

High Priority

.- Beacon transmitters for radio tag study ($5,000) ‘
- Direct observation of fish densities/holding (No cost estimate)
Increased pathology monltonng in lower Klamath ($20, ()00)




: ;‘Moderate Priority

Water Quahty grab samples in’ the estuary ($11 000)

- Increased pathology monitoring 1n Tnmty River ($20, 000); L
' ‘Stranding survey ($4,000) B :

“ Genetic sampling of in-river spawners ($25,000)

- Genetic sampling at hatchery ($25,000)

~ Photo- documentatlon of riparian ($3 000)

Low Pnorlty :

~ Sonic tags ($50,000)

- Blood chemistry work (no cost estimate)

- Hydraulic measurements using ADCP ($6,000)

. Use of pathogen filters (No cost estimate)

- Validation data collection for 2-D model (No cost estlmate)
Snorkel surveys of Trinity tributaries ($8,000)

® o o 8. 6. 8 R

For the purposes of monitoring critical elements to determine if criteria are met for an emergency
release: (1) a single person needs to be identified as the central point of data compilation and (2) a

. process for decision making among managers must be established. If criteria are met, decisions will
-~ have to be made qulckly in light of various constraints to ramping releases up (public safety

' notification, ramping rates, etc.) and the time that it takes water released from Lewiston to reach the

i 'lower Klamath R1ver

Attaéhnient




N Recommendation ;
Potential effect of : 2|5 - " . 2 = Highly recommended- *
DEm ) = Noti dditional |Additional
augmented fall water Hypothesis (H 4 )|Monitoring me 2-|Ongoing? Notes S“»Mw on additiona! costs vs_n_ b= Moderate
releases from Lewiston Dam{ - . - ElS . : e Low E‘_..:Q given ouuoumn. n_Ea
. : = constraints, or Eo?_uﬁm
Extensive network of .
; i temperature recorders and multi-|Good coverage with existing network. See L
Will decrease WQnetwork Y . y parameter probes exists " |spreadsheet from USFWS Existing 50
water temps in +[upstream of the estuary. .
lower Klamath - Nt osmoim Water Board may Could possibly replicate estuary WQ
WQE : o lassist. 52 oo.o for 1 set of 13 transects that once were conducted by YT. | Estimate - almost $11.000
Stuary nyy fassisl 32 - YT does not have the staff to conduct this | entirely 1ab costs ?
grab samples. 4 sets = $10,600 .Y
, monitoring.
14 stations throughout Klamath/Trinity.
Approx 85 tags remain available and .
Josh Strange - existing " |nearly reaching saturation of available Crude mmEnw.a.
o . o Beacon transmiiters
Radio t monitoring probably sufficient ~ |codes so additional tags may exceed for the stations will $5.000
sadiotag. ¥ | ¥ |sor Chinook with push to tagup {current capability to track. Will attempt to T ?
. : - strengthen the data
o , to 35 fish week of 8/16 tag 35 individuals next week before pulse for this project
- [Manipulate water * L arrives. Compare movement to proje
_Jtemperatures in lower ) temperature :
JKlamath fo wvvnomnr\mogoﬁ
o 33&5& _uo__qﬁn not to ’ Creel in LK started 8/6/04, YT mmvnQ
B Eﬁnﬂn Eﬁnﬂ._cu (ovaier If wvvmovlma : 3 ; . wﬂmm_waﬂﬂuwﬂ““ﬁmhmﬁ éa_MMWao and a
Jtemps _amm Em: 22 degree C) h . o
? threshald Fisheries yly M”w&mwﬂm_m eel, estuary to sparsely scattered in between. Hoopa Existing .80
reached, thermal P 4 Creel fo commence Week of 16 August, e
barrier fo Hoopa Net harvest continuously monitored|
moverent will be since April '04.
removed . -
) Expensive: Roughly $35K just for set-up
. and data process for one station and one . s
Sonic yly [ month by vendor, plus the station needs to Crude estimate $30.000
be manned 24 hr by a crew we provide.
] Bank, snorkel, or photo. Oo.Em. E&omﬁ‘ ,
- daytime movement in.a few select . L
Direct i locations that lend themselves to . rr
observation AR N observation of a riffle from a high vantage | Crde & © -$10,000 B
point, snorkel, and maybe photo. Probably}
limited usefulness.
Extensive network of -
Will decrease  {wQpetwork |y |y temperature recorders and multi-1p o iogty Gescribed See above
. water temps in ] . i parameter probes.gxists )
Reduce max and min lower Klamath o upstream of En estuary.
temperature related stressto- |- . - . - B - . AP
fish 50 they aré fore Sn mmg ‘ ‘a y [N ‘ : Nasoumq described See above
physiologically capable of ) . Limited use per Scott Foott. Blood
resisting disease . m” MMHM @Mhoa chemistry would be difficult to use for this| ‘
= ) w%,%_a .w Y |Blood Chemistry { n | y N purpose. CA/NV FHC would have tobe-_ |-~ Not estimated
) ‘_.nmmnn ; disease . on site. -And results would be confused by . .
A B , stress of capture, sex, sexual maturity.
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. 2| o y Recommendation
Potential effect of 8.2 . el a = Highly recommended
Pots . ) N dditional |Add Bl
augmented fall water Hypothesis (H, )|{Monitoring wb m Ongoing? Notes ncﬂ“& on adcitiona cos E.EEE.. " |b=Moderate
~|releases from Lewiston Dam |- B , "+ |¢= Low, priority given expense, time
i = , : constraints, or usefulness i
- [Water velocities USGS gage y |y {USGS Real-time discharge at Terwer, Hoopa Existing $0 a
and volumes will idlv i e : ’ .
e ADCP USFWS could deploy rapidly in multiple s
increase measwrements | ° | ¥ [N habitats through the lower Klamath Crude cstiniate $6.000 ¢
In s Scott Foott — Bacterial filters (columnaris)
crease volume and velocities get overwhelmed with all the other
MM,MW#M %—%M MM\M“MMmﬂEE bacteria present in the river so are not
esent disease pathogens effective. ,Zo,, known filter for ICH.. Scott
prese 25C patuogen: L hes tried looking for ICH i ‘infected:
- |fehihyophihirius muliflis Pathogen density hatchery raceways and it’s very difficiilt to
|(CH), and Flavobactérium.  (in environment |PathogenFilter | n |y |N find among all the Gther Stiff so Weare - Not estimated c
columnaris -(columnaris) will bé reduced unlikely 8m=m<o success describing. -
R B pathogen density of the substrate oriented
life stage of ICH.. C -
Jerry Bartholomew may have had some
luck with filters for C. shasta
May.need to supplement with an ) - -
additional station-at *critical 1iffle" or with| Crude estimate.
[ - . additional active tracking, .Josh's crew . - -For additional <
T " Relieve other potential barriers| Radio tag ¥ M. Josh .m trange currently "actively" tracks downstream of " | station or additionat 35,000 8
io migration such as Depth at Blue Creek 5 days/week. Compare Aactive tracking
depth/velocity that may be potentially critical movement to flow Lo :
preserit in select location of  jriffles will USFWS currently constructing two-
the lower Klamath Riverat  |increase dimensional hydraulic medel. Needs
low flows validation data. Could empirically measure
2-D model niype depthvelocity at critical riffte(s), b
especially at base flow??? Check with
Dave. Resample Pecwan riffle?
Chinock in the . Josh Strange - existing ) - .
lower Klarnath Radio tag ol oy ni toring probably sufficient Previously deseribed See above a
will migréte in - - —
response to pulse . . PN
of Trinity Water Sonic y|ly|N Previously mmmonc& e See above c
Radio tag” y | v |Existing Previously described See above a
Twﬁ%ﬂ.ﬁm wowﬂ.mnﬂ._ms. of |Residence times Existing efforts will characterize timing,
M.”MQ ook into Trinity in lower River Fisheries 2 Existin weekly cpue, in comparison to prior years, ’ Bxistin $0 a
will be reduced erie y g which may be useful to compare to radio e
tracking data ‘
: Probably of little-use. Characterization of :
e . densities very difficult to do quantitatively, L
WM__M_MMM will be Wm““mmou nly [N and will be near impossible to tell if fish Not estimated a
are migrating in and moving on just as )
) quickly. - . ‘
DO will go up N .
© .7 [(though may: ) L 8 i
|Improve DO in lower Klamath|initiaily decling in| WQ network n | y |Existing ﬂ“m&mﬂﬂ“ﬁwﬂ:%mmﬁwmum network. See ) Existing’ 30| a
fresponseto | Spreadelnt fom WS 5
... |liberatéd algae). | L A




| Recommendation

) 7l e
Potential effect of BlE i i a= Highly recommended
. - Not Ad
angmented fall water Hypothesis (H, )jMonitoring W &|Ongoing? .., |Notes | .ncam M..m on additional ncu.“m_:cau_ 1= Moderate .
releases fromi Lewiston Dam ’ g2 s o ¢ = Low priority given nﬁ.o:mn. ».Em
Ll N constraints, or usefulness o
. Costs are to
Ongoing pathology monitoring - [Weekly fish health sampling by reach. - - | W%%Ma“ﬂnﬂ”w“m
with some supplementation’s ~ |May need to supplement with additional | <arnple sizé in the
Pathology - (extra targeted fishing effort, fishing in the Weitchpec area to get N—v 5 0.000|
LowerKlamath | ¥ | ¥ |especially in Klamath ufficient sampl 30 freshly cangh amath near $20,00 a
pecially in Klamath near sufficient sample size (30 freshly caught Weitchpec of fish
Weitchpec to increase sample.  |fish per week ata EEE:B mo_. EHBN_ nxma_.mu od for
R " " size) sample) H.snanana\mmﬁné of
‘Will reduce the incidence and ‘.cS. reduce the - infection.
severity of ICH and. incidence and i
 |cotumnaris: -- HMaMwnﬂWMM . , o Mucmﬁ areto
E - : Ongoing pathology monitoring Weckly fish health sampling by reach. %%MM“H“M“—%MME
- with some stipplémentation’ -~ {May E..na to supplement with additional in Hoona Valle: ”m
Pathology - . (exira targeted fishing effort ‘at mmEbm n the g\nnngnc area to get [ntloopa va 1 ¥ -
Trinity nyy Hoopa Valley to increase mmEEm sufficient sample size Qo freshily caught InCIEAsE SAMpe Size §20,000 P
of fish examined
size-for relative TCH.incidence . |fish: perweek ata minimum mcn internal fish for
Eﬂ severity) - mmBu_av e o : v»mn_.,aanno\mqﬁna\ of]
infection.
Existing moriitoring includés sfation ofie
N . . mile downstream of Weitchpec, one at .
Mﬂuﬁﬂ” ver |Radio tag n |y (Existing Bluff Creek, Horse Linto, one more will go See above 8
May induce premature drawn upstream’ in at Klamath/Trinity confluence _
migration of Klamath fish away from Fisheries n | y |Existing Karuk Tribe Ishi Pishi fishery Existing $0 a
Jthermal refugia .
| prematurely Wm_.:o y . y [N . w_.asosmq namnndon See above c
irect .
. observation vy N . T.mScsmq ammndcna , . See above c
S | Trinity tributary "~ |Re-snorkel lower nn»ormm of South Fork,
M_.% _MMMnMM_MM”MuM M,EE.Q fish mdy enter | Tributary adult 2l vl New River, and North Fork. . Compare to* Crude estimate $8.000 .
Ecm_.w i mmw : their tributary  |dives y dives that have been or will .ca conducted :
|1 = yash ] prematurely late this %BBE,
Water quality differénces , . -
between the Klamath and M__.waﬂrzmmwpw:: CWT recovery’. | n Existin muamnum Trinity mman Eo::odum carcass Existity 50 a
Trinity may lead Klainath fish |2 s WP FCoyery v s survey, and hatchery 8
N . . Trinity .
to migrate up the Trinity
Pulse of water
will floed
: - ) juvenile habitats Conduct qualitative electrofishing and
‘{May strand juverile fish inthe|that will'thenbe |~ .. -~ s direct observation in locations previousty: - A ol S
upper Trinity River colonized and Stranding Survey | n | y |N known to strand juvenile fish through the nEmn estimate $4.000 b
later isolated range of receding flows
when flows are
"|ramped down
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Potential effect of . m_ 1& ] e Notes on additional|Additional a= Highly ..naoEEuE_,mn
‘augmented fall water Hypothesis (H, )| Monitoring 5 £|Ongoing?- Notes costs costs - b= Moderate BE :
releases from Lewiston Dam . 2] M o ’ ) - e=Low priority n?n: nnwo-_mﬁ :Ea .
. : . . = constraints, or usefulness -
Fall Chinook in S
“jthe HE:Q will noﬂﬁwhmn”mn 1 | y |Existing W“”“w:no: along cﬁ? E”E:m and 045. Existing $0 ‘ b
migrate further U Q
upstream and K . } .
; ; . Genetic sampling during spawning of" E .
increase spatial  |Genetics . . L . . £ Rough estimate -
overlap with sampling.. E. nly. Wwﬁ_wwwavgm from in-river W“mmmwwnwww wrh“o_”ﬁm%qwﬁm. 4n|, more info to come $25,000 b
spawning spring [iver RS B ity mie, g from HSU
, Chinook upp! ty River.
Zm%.u.nﬂ ease B_.ua_.gm of Pulse of cooler ) .
.Hdm_,a\ E_;ﬁa Spring Enn will Maturation/Ripen Entry date and kill date (kill date relates to
Chinook stocks influence speed |egs data from n | y |Existing when the fish is ripe) are recorded at Existing $0 b
) of maturation of . {p5ichery. : “|hatchery : C
fall Chinook. St .
Gametes may ' =
mature carlier ] :
; N o L I Geneti ling to determi f Rough estimate - e
and fnorcase is o Qnuamﬁ. e ny < Genetic WE.,:EEW at hatchery Eoﬂﬂﬂmh“:mﬁﬂmo%»ﬁ%ﬁﬂ““ﬂﬁ&m& BMM@EMQ o come $25,000, '
temporal-overlap samipting. TRH | P ook at o HSU ) .
with spring . . inook at TRH | ¢ :
Chinock 4
SR Pulse flow will : T :
L . . |degrade Market vatue of : Anecdotal? Degraded sharply ini 2001 the E
Quality omnowuaﬂn_m_ fishin marketability of |Yurok n | y |Existing day that the Trinity pulse from the Boat Existing $0, e
estuary may degrade Chinook inthe  jcommercial fish Dance flows arrived due to poor taste, -
estuary
Premature n—.EmBuo: of adult |Adult green.
green Sturgeon or other sturgeon will PR Lo L Also may be cofroborated with rmﬂaﬂ Existi $0 b
. |unfiatural Eﬁmﬁoﬂ of life emigrate in-- .- mﬂaﬁﬁa@% L mﬁmnum tribal data KISHTIE
EmBQ response to pulse |
Spring Chinook
. will build redds
Eatly.constructed spring during pulse in . . .
; ; : Carcass/redd : L Redd survey during early spring Chinook .
" 7 |Chinock redds in the Trinity flocation subject . [ .~ . ° n | y |Existing U . a Existing $0 a
N m.ZS. may be dewatered to de-water when &mn.&:ﬁou Spa g activity as flows ramp down
' pulse is ramped
down .
Pulse would Recent observations of the mouth suggest
Morphology of estuary may oo Daily observation ;o that spit formation is unlikely this year -
. nwmsmo a.SE.Hm :me_mca of spit n [y |Existing even in the absence of a wamm flow (Josh Existing $0 8
. ) . _|of spit formation ) 5 n.mbmmu B
mEmnSE n&mnma,
water quality
Water quality in the estuary .~ |dynamics of the i S o See b b
| may be infiuenced estuary by WQ Estuary - nfy|N ?..aScEE described ¢e above
influencing the

- {Recommendation

salt wedge

-
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Potential effect of
augmented fall water
releases from Lewiston Dam

Hypothesis (Hy)

Monitoring

Emergency

Adaptive

O:mo,mrm..‘

Notes

Notes on additional
costs

costs

Additional

Recommendation

a= Highly recommended
b= Moderate .
~|e=Low priority given expenge, time-
constraints, or usefulness -~ .

Pulse may Emunﬁmoﬁ,o:m
target fish or life-histories |

?c.....a_a fish will

b dispersed by

pulse™”

Rotary traps

Existing. -

Traps at Junction City, Willow Creek - e

...~ Existing -

$0 _ b

. “IThe riparian and berm

community of the upper -

| Trinity may be influenced

Sediment may be
deposited in
young riparian
and accelerate
berm formation

Photo-document
riparian

for deposition, degradation or increased
vigor of plants, Bars-and low-water
margins, bank rehab sites. .

Photo document pre and post flow to look:

2-3 days of work
before and after
' event

$3,000 b

Mortality of one
and two-year old
seedlings may be’
induced by .
inundation

Photo-document.
riperian

Previously described

See above

Growth of one
and two-year old
seedlings may be
induced by
inundation -

Photo-document
riparian

Previously described

See above




