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Hnterdlixiplinag~ Studies 
Fifteen Years + 

Habitat hydraulics (micrc-habitat, 
PHABSIM) 
Habitat Temperature (macro habitat) 

= Cnannei restorabon (feather edges, side 
channe!s) 

- Sairnarr juvenile r-eaiiny habitat is sevei.eiy 
!imiting (areas with suitable tempratwe and 
hydrau!ics). The rive: channe! has degraded 
to wcii ari extent that ~itiipiy niariaying iluw 
releases cannot achieve the restoration goals 
mandated Dy Csngress. 
A dynamic alluvial channel with comgleg 
habitat feab~res and mitable tem~er2tur~r-  
iiiust 'L recreated to tiv.eriollie diis liiliibtiun 
Must increase rearing habitat 3 4 X  tn detect 
i.iiiiiiye iii smciit prridlic.tirjri 

Foundation Impam 

Blocked access to 109 miles of primary 
habitat for salmonids - Forced downstream portion of river to 
function as headwater habitats 
Changes in fluvial geomorphic processes 
initiated debimental changes to remaining 
habitat downstream of dam 

= historic Row variablrq of 100 E f s  to 100,000 65 reduced 
to 150450 ds year round with most "hlgh" ffows <6,aW 
cfs 

Integration sf Six Studies as I TRFES, 1997-99 
= Six ~nde~endent &dies 

Haggling over which was most important 
Interior required FWS with t h p a  Valky Tribe input 
(and concunence) to review and recwnmend fish 
pupula6un rtduraiion s b a l ~ y  
IFlPF crJncept of combining Row, geomorphoiogy, 

j water quality, habita! an!! calmonid binlogy to 
t foirnuiat~ rxornrr~endaticns adupEd bbv inter 
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I Basic Premise 1 
Therefore a combination of mechanical 
actions and vegetation removal along with 
managed high-flow releases in the spring and 
enhanced water temperahres through the 
remainder of the year is expected to redirect 
natural fluvial processes resulting in the 
evolution of a highly complex channel form 
that is expected to provide significantly 
increased spawnirig and rearing habitat for 
anadroriious salmtjnids 

General Hypothesis No. 11 

Recreating a complex dynamic alluvial 
river channel will increase salmonid 
habitat quantity and quality 

A smaller scale dynam~c alluvial river with at 
least a 3x-4x increase in habitat can he 
created on %is highly regulated river 

General Hypothesis No. 2 

Salmonid molt survival will irnprove as 
a result of enhanced habimt and 

Major TRFES Reccsmmenda"eisns 
An Adaptive Environmental Assessment and 
Management p r q r ~ m  
A combination of channel rehabilitation, 
temperatilre control and timed releases will he 

temperature conditions that increase I necessary to reach restomtiorr goals of at !east 

qrenth, improve health and doubling the chinook salmon p r d u a o n  
Blfferent env~ronmental acraunts for different srrloitification and reduce travei time water wpply conditions 
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"The recurrlrr~er~datio~~ iridudes ~nlplerner~tir~y a 
new management structure that incorporates 
water supply forecasting, biological and physical 
process modeling, annual evaluation of 
reservoir operation criteria and procedures, 
predidons of channel evolution tsward a more 
complex bar and paol mnflguration, and 
monitorin9 to test basic nypoirheses." 

Program for the Trinity River 
P.n adzptive management prqram to 
establish scientific validity and distinguish it 
from readve manaqement (trial and error). 
A delikrate setting of goals, selection of 
indicators for assessment design, 
implementation and evaluation of swcifir. 
management strategies, peer rwiew and 
regular t-evisiting and updating of the stratyy 
based on assessment data. 



Record of Decision 

Set the policy for rehabilitating the Trinity River 
Established initial hypotheses of system behavior 
Spedtied total volumes in each of 5 WY types 

= Allowed flexibility in flow scheduling within fixed annual 
volumes (allwated water volumes for 5 W s )  

= Called for mechanical rehabilitation of the channel 
Specified sediment management 

Established a new science based management 
organization 

Mandated to estzblish scientific credibi!l for this MEW 
approach of combining flow, physica! habitat, wzter 
temperature in order to restore salmonid pcpulaticns 

I Why TRRP was P.estarctured in 
ROD 

EstdMish financially ~ndependent scientific leadership 
Funding of assessment and nlonitoring needs to have 
sbung linkaga to priority information 

( = Establish independent peer review 1 
Objective science necessary to demonstrate validity 
of ROD strategy 

Objective driven assesmen% fcr consist2r.o; and quality 
of monitoring 
Eliminate continued funding of projects just because of 

An AEAM program would combine 
assessment and management as 
consequences of actions. Previous agency 
and task force structures had focused 
almost exclusively on monitoring. 
The AWM prcgmrn was designed to = 
the 806, hypotheses and assess the 
weem and population responses. 

wateralloratiorrs 

WATER VOLUMES BASED ON MEEnNG 
MANAGEMENT OBJECTIVES 

5 water year dasses !xsed on Trinity Lake inflow 
with variable release volumes and schedules 

. DV: 3 6 9 ~  -W with peak release of 1,500 65; 
p=o.U. - Dry: 4S3poO -R with peak release of 4,500 65; 
p=0.28. 
Normal: 647,WtO am.-ft with peak release of 6,OW 65; 
p=0.20. 

= W& ?Q&Q3Q with p?& rebsc cf 8.5'33 C~S: 
p-0.28. - Ext. Wet: B L S , W  am-fb u?th peak releme of 11.000 cis; 
p=0.12. 

Weighted merzge in-am :?lease d 595,QW 
acrebe, an increase of 255,DOQ acre-ft ove: p:e . 
Z X O  instream :eleam. 

Adaptive Envirsnmental 
Assessment And Management 

The AEAM appraach to management 
relies on teams of scientists, managers, 
and p o l i  makers jointly identifying 
and bounding management problems in 
guantifiabie terns 
Treats management actioris as 
experiments with assessment of results 
to guide future deu'sions 

It was not to be a research program, 
rather a management a proach to 
establish scientific credi,~IlI& for the 
unique TRRP flow/phys~ca 
habttat/ternpemture strategy for 
restoration. 

May spin off research projects to fill 
information gaps 



) AEAM Program for the Trinity I I Implementation Plan I 
Objectives (ROD) - Maximizing m o l t  growth rate and achieving at 

least a two fold increase In avemge m o l t  
production in order to reach pre-TRD escapement 
goals 

Hypotheses Testing (TRFES) 
= E.g. Fadotors influencing m o l t  growth rate, habitat 

limitations, channel evolution via combination of 
mechanical actions and high flows 

Experimental Design (IRRP) 
E.g. Escapement, annual flow schedule, assessing 
evolving habitat and channel shape, annual 
g~owth and production stimates, gravel 
auvrnentaticrn and wdirnent ro~iting 

I . TRRP was to ma- d m m  POP- restwation by: I 
= Gathering scientific evidence for testing 

hypotheses related to: 
Rehabilitation of river channel (promoting 
evolution through natural processes) 
Managing sediments (coarse and fine) 

* Managing temperature regimes 
Designin annual flow release schedules 
within al%cated MIY volumes 

I = Assessing progress toward goal of a 
more cwrnplex and dynamic alluvial 

) channel leading t o  salmon restoration 
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I Analysis Group (TMkGj 

Technical Modeling and Analysis Group 
(TMAG) permanent 

Rehabilitation Implementation Group 
(RIG) six - lo+ year life 

Serve as scientific staff t o  the 
I TMC/kecutive Director 

: Fisheries Biology/Physiology/Population 
Dynamics 
Fluvial Geomorphology/Hydmulics 
Engineering 

a Riparian EcotogyyVildlife Emlogy 
Water Qualityflemperature 
Hill Slope Geomorphology/Watersl~ed 
Hydrology 
Information Management/Computer Modeling 



Rehabilitation Implementation 
Group (RIG) 

= CivilJRiver MechaniuJHydraulic Engineering 
Engineering TechnicianJSurveyor 
Contracting Oflicer 
Contract Technical Representatives 
Part-time support from: 

--Inspebor 
= Combuction met SpedaItst 
--btySpedaM 

Field Ergmee 

Independent Review 

Scientific Advisory Board 
Broad Science Program and P d i i  reviews 

Peer Review Panels (technical reviews) 
Agencies 
Tribes 
TAMWG 
Outside experts 

I Implementation Plan I 
Bridge removal/replacement 
Channel rehabilitation and gravel augmentation - Mghanical a- rapldly awlled to 'h dtes wlmln three yrs. 

= TRRP to integrate models and concepts in TRFES 
in order to develop annual forecasts and the 
assessment process 

= Develop refined river ampling designs for 
baseline and annual cornparims 
Establish peer review pmcess to assure 
scientifically sound assessments and 
management actions 

Trinity Adaptive Management 
Working Group (TAMWG) 

Stakeholders 
9 Recreation 
9 Environment - Landowners 
9 Commerdal Fishing - Sport Fishing 

limber 
9 Power 
9 Agriculture 

Water Users - Members may also serve on Technical 
Advisory Committees 

TRRP Initial Steps 
\ -  I 

Trinity Management Council in place 
(including FACA working group) 
Staffng of the AEAM team 
Establish baseline wnditiom for reporting 
comparisons over time 
Design implementation actions outlined in 
the Record of Decision 

impiementation (cont.) 

RFP Based-Contracts and data collection 
agreements 

Peer review necessary for unbiased scientific 
evaluations 

Objective Specific and Long Term Monitoring 
M g n s  for Baseline, Trends, Pmcesses- RFP 
driven 

Annual &sesments, T-tin Hypotheses, 
Cornparing Rdictions wrth aonltoring 
Results 
Adapt by revisiting hy.m~esw if ?YES 
assumphors are not supported, glvlng 
wppomng evidence 



I My Thoughts 10 Years Later ( ( Thoughts (cont.) 

9 Organization mntinues to evolve, appears moving 
toward the old Task Force way of dolng business 

(2OW TMC submmmittee aibmpted m refam VIM) 
Bridges mmpleted and sbuctures removed 
Fourteen rehabilitation sites mmpleted 
Gravel augmentation at appmx 10,000 tons/yr 
Enhanced temperature regimes have impmved 
growth and health of salmon presmolts 

= Disagreements re-emerging over role of mechanical 
acbons &=zF&-i;i Slm* openmg UP 

aEAM Team sdentists underutilized 
Status of allwlal vs. bed mdc mnb-olled pmporb'ons 
in upper 40 miles unresolved 
Slow to design and conduct h a b i t  creation 
experiments 

9 Apparent fear by M C  of RFP p- 
~bynoforrnalrespometoY\BemphmSonpeer 
rwtRv 

= Continual delay and revision of Integmted 
Assessment Plan (original intent was to mnduct 
annual assesanen% and'reporb on system response) 

Diagram of 5ermed Site Engineered Site 

Chmnel Rehob Sites: I 
Hocker Fkrt R4: Before & After 



Status Report: Vitzhum Gulch 
Decerr~ ber 2008 

= " V i u m  Gulch, as designed and constructed, 
is an adaptive management experiment to 
see if the river, using stream power, not 
horse power, would exploit the berm notches, 
unravel the berm, and maintain a new, 
complex geomorphology and assodated 
habitat. If. ..activities pmvide long term fish 
and wildlife habitat, or reduce sbanding of 
fry/juvenile fish, then it will help meet the 
overall goal of the program ..." 

Status Report: Vitzh~.~m Gulch 
DgiPnRationale 

"A prevalent concept for channel rehabilitation 
during the flow study (completed in June 1999) 
was commonly expmsed as 'notching the 
berm' 'unraveling the berm' and 'unzipping' 
the &nnel. This concept a b e d  that some 
level of channel evolution would be caused by 
the increased Row regime assodated witti the 
TRFD 
me -T coined the term 'notching 

e concept was widely endorsed 
at the time bv the flow studv authors as kev to 

pg- C-30), if* initialv -med thit most . 
pro ebs would be relatively small, Inexpensive, 
and q u l ~  consbucted." 




