
Attachment 2: Modellng and Analysls Prlorities and Costs 

Cast Esllmates Cumulative 

HIGH PRIORITIES 

H-1 Operation of current streamgage network including 5 mainstem gages and 5 tributary I I gages. Cost-share: USGS publishes then maintains data indefinitely. 
High 

H-2 High 

- 
Conduct mainstem sediment mnitoring for ROD and Safety of Dams flow releases in Dry 
and wetter water years. Compute sediment records and produce annual report. Cost 
estimate assumes a Normal water year. 

H-3 High 

Aerial Photoara~hy 
1. Forty mile reach of the Trinity River between the North Fork and Lewiston Dam at 1 :420( 
scale (same as 2001 photos). 60130 overlap (stereo pairs), the width of coverage 
encompasses the 100-year floodplain. 
2. Two (2) sets of color contact prints, high resolution (-14 micron; 1,800 dpi) scans - 
individual TIFF files 
3. Date of flight between July 22 and August 31, to match flows that occurred on 7/25/06 
(We will specify as we approach this window) 
4. Rectified using 2001 DTM. passing control from 2001 photogrammetry (See H-31 8 H- 
32) 

I 15. Mosaic multiresolution image file (Mr. Sid format 0.25 maxcell-size) I I 
Water Tem erature - Trlnlt Rivermsrvr. Lewiston Rsrvr. 1 H-4 Monltor nv*D water 1emperat;res at appro~mately 20 locations on the Thnity River. Cost- High 1 
share: 100% by ReclamationlNCAO. 
I I 
Emiqratlon Estimates - Primaw Period 
Develop populat~on and rnlgral on statlstlcs for luven.,e salmon d em~grat~on (cona.t,on of 

H-5 

H-6 

1 -  I I 

1) Reference numbers were established i n  the initial l ist  of work group 
prlorltles mailed out o n  January 8,2007. Current l ine Item positions reflect 
changes made during 8-Team discussions on  January 19 and 23. 
2) Highllghted cells reflect changes made i n  response to  comments received 
o n  the February 13 draft o f  priorit ies and cost estimates. 

smolts, timing, and numbers). Core period is cdnsistent with long-term database and 
consists of 5 months at Willow CreeWPear Tree for Chinook. Efficiency-based population 
estimates require mark recapture and are only effective during peak outmigration period for 
Chinook. (See M-10. L-11) 

Chinook Coded Wire Taaolng 
Maintenance of constant fractional marking (CFM) at TRH provides a direct measure of the 
proponion of natural origin fish through time. Tags in 2007 cost $79,000 per million. 1.125 
million would cost $86.000. 6 months period of tagging fish. Cost-share: In-kind services 
bv CDFG. 

H-10 

H-8 

High 

High 

High 

Welr Operations - Primaw Period 
The weirs represent a long-term data set useful for analyzing population response to short- 
term fluctuation in ocean conditions, climate, or other factors. Primarily adult springHall 
Chinook, lindted assessment of Steelhead and Coho; includes both WC and JC. See M-11 
8 L-17 for extension of the time to gain a more accurate assessment of the Coho run. Cost 
share: In-kind services by CDFG. 

High 

-g 
Essential to H-6 for population and harvest modeling. Cost-share: In-kind services by 

High 1 

High A 26,000 $ 1,198,000 
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CarcasslRedd Survevs - Prlmaw Area 
Annual redd abundance and distribution information is critical to assess the effectiveness 
of ROD flows and other flow management actions on adult salmon and steelhead spawning High 
in the Trinity River. Peak period for springtiall Chinook; focus on area where 80% of 
spawning occurs - reaches 1-5, Lewiston to NF. See M-4 and M-5 for tlme and spatial 
extensions. Cost-share: In-kind services by CDFG. 

TRRP. Funding matched 5:l. This is the last year of the three year project. Cost-share: 
Reclamation SBT (50%), KBAO (16.7%), SCCAO (16.7%). 

Juvenile Salmon Health 

H-15 Part of a Klamath basin wide cooperative assessment of the health of Trinity sml ls within 
their migration corridor. (See M-23) Cost-share: In-kind services by USFWS, NMFS, Karuk, High 

Hoopa Valley and Yurok Tnbes, USBRIKBAO. 

p 
Completion of IAP-Part 2 following THE PLAN. Includes ESSA and some partners in 
addition to TMC Support. Cost-share: TMC support costs: In-kind services by various 

High N (c )  $ 150,000 $ 2,277,000 

I 
SABllAP Follow-up Actions -Workshops & Evaluations 

H-35 Externa rev ew, a ded oy program panners and staff, of vanous program elements. Similar u.-. 
(new) t o  FY07 RST renew. Budget covers 2 reviews 8 $20k each. Cost-share: TMC support 

"'UI 

costs; In-kind servlces by various partners 

Adult Flsh Health - Mon~tor~ng In the Klamath from Blue Creek to We~tchpec can give us 

H-20 early wamlng of a potential outbreak of lch or columnans Mon~tonng during peak migration H,gh $ 20,000 $ 2,337,000 
penod for Trln~ty Fall chlnook wll glvecost effective real time ~nforrnat~on on health of 
migrating flsh. Scon Foon only called d disease IS found. 

1 

High 

lnteqrated GeomorDhic MaDping 

H-13 

High 

In 2008 includes application of methods and geomrphic map units developed in FY07, 
with some additional refinement possible in early FYO8. The mapping strategy will be 
hierarchical in nature, in that morphologicalihabitat units will be defined via detailed 
mapping at the reach scale, then applied toward mapping of the full 40 miles above the 
North Fork. TMAG will lead development of this strategy, incorporating input from SAB, 
work groups, scientific literature, workshops, and IAP development. Costs are for 
associated digitizing, mapping, etc. of this integrated effort. Integration with Habitat 
AssessmenVMapping (H-14) includes assessmenttmapping of aquatic habitat on portions 
of the mainstem Trinity River from Lewiston Dam (RM 112.0) to the confluence of the North 
Fork Trinity River (RM 72.4). Cost-share: TMAG staff salaries. 

H-14 

Core Habitat AssessmenVMaDDinp 
AssessmenVMapping of aquatic habitat on portions of the mainstem Trinity River from 
Lewiston Dam (RM 112.0) to the confluence of the North Fork Trinity River (RM 72.4). This 
is at a sufficient level to develop a baseline via extrapolation or modeling at baseflow and 
to integrate with geomrphic mapping. This assessmenVmapping should also be sufficient 
to provide input to system-wide cumulative effects monitoring required under NEPNCEQA 
guidelines and will allow minimum levels of integration with H-13 (Geomorphic Mapping). 
Cost-share: TMAG staff salaries. See M-9. 

H-16 

H-22 

Estimation of Fw Survival (Primaw Effort) 
Evaluate whether newly created habitat results in increased survivorship of fly. Estimate 
recent baseline of fly mortality associated with existing habitat in the upper 40 miles. 
Primaly estimation of density based on statistical sub-sampling of sites and times, will allow 
calculation of changes in survival associated with habitat restoration. Study plan wrinen by 
SAm Williamson is in review with USFWS, Yurok Tribe. See M-6, L-19. 

High 

Watershed Coordination 
The watershed coordinator will engage local agencies and other stakeholders in 
developing watershed restoration projects that benefit the Trinity River fishery, and 
coordinate efforts to use TRRP funds to leverage additional funds from other sources. Cost. 
share: Substantial in-kind services by RCD, USFS, ELM, Trinity County, and successful 
grant applications. 

High 
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Walershed Imolementatlon (Prioritv Sediment Control Proiects) 
Tne reclplent of these funds mll admlnlster the lmDlementatlon of hloh-~r~ontv watershed 

H-23 sediment-control projects identified and selected through the watershed coordination 
agmement and the TRRP Watershed Workgroup. Cost-share: Substantial in-kind services 
by RCD, USFS, BLM, Trinity County, and successful grant applications. See M-7, L-22. 

High 

High H-27 

P) 
Multi-disciplinary (physicallgeomrphic. riparian, fish habitat) tasks in pre-construction 
(FY08 and early FY 09 projects), Implementation (FYOB and early FY 09 projects), 
effectiveness (FY07 and earlier projects) framework. (See M-2) 
1. Pre-Construction - Describe pre-construction site conditions. lniludes low-resolution fiel, 
mapping of riparian vegetation and physical habitat, plus wetland delineation and sensitive 
species monitoring required by law. 
2. Implementation: As-built drawings of the terrestrial portion of sites are conducted as part 
of the construction contracts. Includes low-resolution field mapping of riparian vegetation 
and physical habitat. 
3. Etlectiveness: Repeat low-resolution field mapping of geomorphologylhabitaVvegetation 
annually for first 2-3 years following construction. Subsequent monitoring can become less 
frequent (e.g., year 5, 7, 10, etC, or atter major flow event). 
4. Validation: None 
Cost-share: TMAG statl salaries. See M-2, M-12. M-17. 

RiDarian Birds 

H-29 
Change In hab~tat quant~tylqual~ty andlor populat~on abundance, dlstr~but~on, or 

$ 71,000 $ 2,941,000 
re~r0duCtlve success due to TRRP manaoement actlons Cost-share In-klnd servlces by 

H-19 

H-36 
(new) 

H-28 

USFSIRSL (1:l matching funds). See M-26. 
I I I 

Riverine Birds 

H-24 Change In hab~tat quant~tylqual~ty and/or populat~on abundance, dlstnbut~on, or 
reDr0ductlve success due to TRRP manaoement actlons Cost-share In-k~nd servlces bv 

1 HlQh 1 W )  I 36,000 $ 2,977.000 

IUSFSRSL (1:l matching funds). See L-27. 

Gravel Augmentation MonitorlnalAnalvsis - Bucktail 
Monitoring activities to determine the fate of coarse sediment augmented as part of the 
Dark Gulch channel restoration, and to assess the effectiveness of that augmentation for 
alteringfimproving habitat conditions at un-treated sites downstream. 

EauiDment Replacement: Periodic replacement of major equipment on a multi-year 
rotation, such as CWT machines, ratts, rotary screwtraps. Does not include disposable 
supplies which are included in routine project costs. 

Aae Comoosition~Scale Analysis (Prlmaw Period) 
Focus on fall Chinook only. Due to coded wire tag calculation of age composition of 
hatchery runs, scale collections from hatchery fish can be reduced. Reduction in the 
number of hours per day, the number of scales collected, fewer days per week early and 
late in the run, archiving scales have all been suggested as cost saving measures. Includes 
Trinity Fish in the Klamath (See M-20, L-18) 

IUSFSRSL (1:l match~ng funds) See MBI, L-27. . I  I 

High 

High 

$ 2,780,000 

$ 2,805,000 

$ 2,870,000 

C 

C 

D 

$ 60,000 

$ 25,000 

$ 65,000 
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s w n n  
Work Grow Grouping* After COBl Bt$Mtes Clanulatl,,,, 

Major Budget Line Hems, Fbasible Sub-UnB, and Project Dcscrlptlons 
Number Pr- E T M  

0 '  *a . i .  

High H-30 

Air Photo Ground Control 
(See System-Wide Physical Monitoring - Aerial Photography, H-3) Specific ground control 

H-31 may be necessarv in areas of significant change (since2001) where RIG orTMAG needs i 

Gravel Auqmentatlon Monitorina/Analvsls - Hatchery 
Monitoring activities to determine the fate of coarse sediment augmented as part of the 
Hatchery riffle construction project. This construction was designed to provide useable 
habitat as-built and is located immediately upstream from a heavily-used spawning area. 
Monitoring is needed to 1) assess if the design functions as planned. 2) identify any 
positive or negative effects on adjacent spawning beds, and 3) assess the fate of the added 
coarse sediment. It may be most practical to assign objectives 1-2 and objective 3 to 
separate agreements. 

updated DTM forcurrent terrestrial toPograph;. cost-share:ln-kind services by DWR, 
Hoopa Valley and Yurok Tribes. 

H-32 

Orthorectification of Air Photos 
(See System-Wide Physical Monitoring - Aerial Photography, H-3) Re-rectify discrete 
portions of photos with distortion due to significant change (since 2001) where RIG or 

H-33 

High 

TMAG needs updated DTM for current terrestrial topography. 

General Fund - Water-Year Smcific (fish. uhvsical. other) 
The general fund would cover water-year specific monitoring not foreseeable when 
developing TRRP budgets several months in advance ol the water year classification. 
Example tasks (and costs) include: adult fish disease monitoring in dry years ($25k), 
increased level of effort for sediment monitoring required in wet years ($look), or special 
AEAM experiments related to the ROD spring releases (e.g. the riparian bench flow 
everitrent conducted in May 2006 ($35k). 

H-34 

High 35,000 $ 3,072,000 

High 160,000 $ 3,232,000 

SALMOD (Prima* 
Redevelop predictive capability of an up-to-date SALMOD to evaluate effects of flow, 
temperature, and habitat creation on Trinity River salmnids. This task maintains and 
expands SALMOD expertise, and related field investigations to update and improve 
SALMOD. The in-river habitat has changed, temperature regimes are different, and many 
more Trinity specific studies on Chinook, Coho and Steelhead have been conducted since 
SALMOD was created for the Flow Evaluation Study. SALMOD integrates many parts of 
the fisheries program including habitat, carcass surveys, smolt outmigration, and fish 
utilization (See M-19, L-20). Cost-share: In-kind services by USGS. 

High 

H-37 Western Pond Turtles See M-27 I $ 28,000 $ 3,275,000 
(new) 

SUBTOTAL HIGH PRIORITIES~ I $ 3,355,000 1 
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. > - 
Reference .WorkG~oup 

Major Eudget Llne hems, Feasible SubUnnr, a d  w r l p t b m ,  
jlfttlt C6NEltlmates ~ t d 6 t k v e  

Number 
i" 

' J  . 

I I 
Emiaration Estimates (Secondaw Period) I I I I I 

1 M-'O I Two-month period in addition to the Primarytime period, total 7 months at Willow B I Medium 1 I 90,000 5 3,732,000 
CreekIPear Tree for Chinook and Coho: mark recapture is suggested only during peak 
outmigration for Chinook and hatchery Coho (500 smoltslday minimum). (See H-5, L-11) I I 

Medium 

Core Habitat ASSeSSinentlMa~~ina (Secondawl 

Weir 0 erations Seconda Period I M-l Elend:.-8 JC s:ason earl: to Jun: and later to November, heavily dependent on flows. Medium I I 
40,000 $ 3,772,000 

for more accurate assessment of fall Chinook, Coho, and fall Steelhead. Cost-share: In- I 

with geomorphic potential and program sm l t  production goals. This includes mapping as 
H-14, plus potentially additional sites as required. Cost-share: TMAG staff salaries. See H 
14. 

M-9 

kind services by CDFG. See H-8, L-17. I 
I I I 

Habitat mappinglassessment sufficient to develop baseline and provide integration with 
geomorphic mapping, + additional work to further integration, provide input to modeling 
efforts as required, and to support of development/refinemen( of habitat targets associated 

Tributary Winter Storm Sam~l inq - Fallina Limb 
Compute coarse and fine sediment delivery from Rush Creek and Indian Creek based on 
wading measurements taken on the falling limb of major storm events. Compare results wit1 

H-12 tributary delta surveys. Cost estimate assumes a Normal water year. Direct measurement 
of tributary sediment transport because tributary delta surveys are logistically problematic 
and provide poor estimates of coarse sediment delivery in Wet and Extremely Wet water 
years. Tributary delta surveys do not provide any information on fine sediment delivery. 

Standard Rehabilitation Site Monitorina plus Taraeted Physical Hvpothesis Test in1 
&eomorphic. riparian, habitat) 
1. Pre-Construction: Standard Pre-construction data plus additional detailed work needed 
to define a baseline lor subsequent geomorphic hypothesis testing. For example, detailed 
characterization of riparian communities for later use in assessing differences between 
communities established under pre- and post- ROD tlow conditions. 
2. Implementation: All standard Implementation monitoring, plus additional work related to 

M-12 specific geomorphic hypothesis testing. For example, obtaining relatively high-resolution 
topography in a portion of a site where project designs were developed to produce a 
particular geomorphic response. 
3. Effectiveness: All standard Effectiveness monitoring, plus additional work related to 
specific geomrphic hypothesis testing. Following the example from Implementation above 
this could involve repeated high-resolution topography in the portion of the site where a 
particular geomorphic response was predicted. Cost-share: TMAG staff salaries. See H- 
27, M-2, M-17. 

Medium 

Temperature Modelinq - Trinitv Reservoir WQRSS Model Enhancement 
Update and re-calibrate WQRSS water temperature model for Trinity Reservoir. The last 
update was 2001. Part of an updated suite of temperature rradels for Trinity Reservoir, 

M-13 Lewiston Reservoir, and the Trinity River simulating water temperature impacts of various Medium 
dam operations and drought planning scenarios. The updated Trinity River water 
temperature model will be completed in 2007. Includes model runs to investigate reservoir 
operations and drought planning scenarios. Cost-share: In-kind services by Trinity County. 

Sport Harvest Survev (Secondary Period) 
More time in the survey season in addition to H-21. Annual collection of sport fishery data 
supplements information collected basin-wide to estimate the annual returns of 
anadromous fish. Sport harvest in the lower Kiamath represents a greater percentage than 

M-14 the Trinity River. Trinity River represents 17% of the harvest in the Klamath Basin. 
Contributes to Trinity annual run-size estimation, historic fishery data indirectly related to 

. abundance (i.e. Steelhead), provides ancillary public relation benefit; monitor fish harvest 
in the iower Trinity where indirect estimates by weir are not attainable (below weir locality) 
(See H-21a, H-21 b, L-16). Split between Lower Klamath and Lower Trinity. 

Medium 

~ r i b u t a t i  Sediment ~ o n G r i n q  - Delta s i i  
H-18 Topographic surveys of Deadwood Creek, Rush Creek, and Indian Creek deltas twice 

lannually. Cost-share: In.kind services by DWR. 

Sediment Monitorin : USGS Peer Review and Publication of Samples 
M - 1 5 1  Independent revlew of field sampiing and lab processing of sediment samples. USGS Medium D 5 28.000 5 3,987,000 

publishes and archives those samples meeting USGS standards. See L-3. 

Technical Consultation and Review eomor hic r i  arian sediment tern erature 
M-16 l%ort-term utilization of external e.ert':foriecRnicai s:pport ar review ~ r v i c z  relateJto Medium 

D 1 20.000 $ 4,007,000 
TRRP modeling, monitoring, and assessment activities. 1 I 
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MOD experts in the Trinity River engaged in reviewing field investigations to update 
improve SALMOD. The in liver habitat has changed, temperature regimes are different 

D as per the statements in the IAP. (See H-34, L-20) 
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Reference 
Major Budget Llne Item, Feaslble SubUnns, and Pro@* Dercrfptloltw Number 0, -ye- 

* - -  . ..,a 4 , .  
i 

I , > -  h i  ?( I 

I I I I I 

LOW PRIORITIES 

M-24- 

W w  
SUBTOTAL MEDIUM PRIORITIES~ 

L L-6 ~r ibutary sediment monitoring - Grab samples, non-gage sites, major storms Low 1 1 $ 8,000 1 $ 4,630,000 

:- 1i;hymetric Surveying 

System Wide Vegetation Inventory 

Sediment Sampling USGS peer review and publication - sediment computations. See M- 

L-4 Rehab Site Substrate characterization 

L-5 Tributary sediment monitoring - Full winter storm sampling 

I L-7 ~r ibutan, sediment monitoring - Pump samples 1 Low 1 I $ 25.000 1 $ 4,655.000 1 

Medium 

Med~um 

$ - 
$ - 
$ 1,039,000 

E 

E 

LOW 

Low 

Low 

Low 

Low 

L-9 IF IS^ Hab~tat M a ~ ~ l n a  - comblned w~th L-8 
I 

I Low I 

$ 4,152,000 

$ 4,152,000 

L-8 

Aquatic Habitat Mapping - combined with L-8. Low 

Emigration Estimates (Tertiary Period) - This two-month period is in addition to the 7 1 
months (total 9 months) at Willow CreeIdPear Tree for Chinook/Coho smolts; mark 
recapture during peak outmigration period for Chinook and for hatchery Coho. (See H-5, M- 

A 

-.--F...-- 

assigned to Low . . .  

areas and thermal refug~a Part of a Klamath basln w~de 

Tnbal Harvest Survey - Lower Trinity, extends season to springers or w h o  30,000 $ 5,405,000 

Full habitat mapping and assessment program: Above habitat mapping and assessment 

I 

Sport Harvest Survey - Extends monltorlng over a longer tlme dur~ng f~shlng season. See 
H-21a, H-21b. M-14 Low $ M.000 ~ 1 , 4 3 5 . 1 1 1 1 0  

$ 300,000 

$ 90.000 

$ 20,000 

$ 30,000 

$ 30,000 

tasks, plus additional work as identified in Spring 08, to include in-house 2 d and 1-d 
modeling of proposed sites using transects and system wide bathymetry (assumes this task 
is also funded) to obtain more detailed habitat by flow relationships as well as additional 
tasks to be determined. 

$ 4,452.000 

$ 4,542,000 

$ 4,562.000 

$ 4,592,000 

$ 4,622,000 1 

Low 

Age Composition/Scale Analysis - An extended effort to validate scale aging of the natural 
L - 1 - 1 6  jruns with CWT aging. An exlensive effort every five years to collect scales fromtributries 1 Low E $ 40,000 $ 5,525.000 

I I I 

hatchery and welrs See H-28 

Fry Survlval Study - upper 40 mlles, multlple sltes, at least 4 repetltlons See H-16, 

$ 5,485.000 $ 50,000 
Weir operations - extend operation to June or later in year when logistically feasible to 

L-17 capture fall chinook and coho. See H-8. M-11. 

L-20 

L-21 

Low 

SALMOO model development - Support of an initial Trinity Workshop to assess data 
available for SALMOD. Cost-share: In-kind services by USGS. See H-34, M-19. 

Genetic Evaluation of Fish Populations. Participate in Klamath wide study of coho genetics, 
fitness and effects on production. 

E 

Low $ 5,690.000 B 

$ 5,790,000 1 
$ 25,000 

Low , C $ 100,000 


