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To:	TRRP Interdisiplinary Team and Technical workgroups
From:	TRRP Flow Workgroup
subject:	Review of model outputs and data presented in decision support system (DSS) Flow Scheduling Matrix used for annual hydrograph selection
Date: 		July, 2023

DRAFT- DSS Flow Scheduling Matrix Review
This memo is the result of conversation during the Flow Workgroup meeting held July 10th, 2023. Discussion of the DSS flow scheduling matrix used to support annual hydrograph development and selection led to this request to the IDT to direct workgroup review of the current information and model outputs used for this purpose. In recent water years some of the information presented has either not shown contrast between alternatives or inadequately represented the presumed efficacy of hydrographs at achieving water year-specific objectives. While the DSS flow scheduling matrix has offered a structured and thoroughly documented hydrograph development and decision-making process, an update of this tool will make it more effective at both supporting hydrograph selection and effectively communicating estimated effectiveness of hydrographs to the public, managers, and elected officials.

In March of 2016 a DSS workshop was held by the TRRP in Weaverville. This workshop demonstrated the benefits and utility of a structured DSS and allowed the TRRP to chart a course, at the direction of the SAB, for development of this tool. The primary example during the workshop was for flow management and the first attempt to incorporate a DSS was for annual hydrograph selection. The first year that a DSS was incorporated was for water year 2017 (Appendix A). A version of this tool has been used in each water year since. The contents have slowly evolved through formal process of workgroup review, ad hoc changes by the flow workgroup or workgroup coordinators, and due to senescence of data required for underlying models. The most recent DSS flow scheduling matrix for water year 2023 (Appendix B) has been paired down substantially from the initial draft in 2017, but still was not presented to the Trinity Management Council in its entirety due to a lack of contrast between hydrograph model outputs. These observations indicate that it is time to reconsider the information presented in the DSS flow scheduling matrix.

Since 2017 the TRRP has undertaken several efforts that can inform the DSS flow scheduling matrix. These include the Objectives and Targets Summary (https://www.trrp.net/DataPort/meetingitem.php?id=1124), synthesis reports (TRRP: Synthesis Reports), and the Science Plan (Pickard et al. 2023). We recommend the IDT direct all the workgroups to review the 2017 and 2023 DSS matrices and to provide recommendations on what should be included in this tool moving forward, to make it more consistent with the recent products of the program described above. This includes: 

1. Reconsideration and possible removal of existing information,

2. Resurrection of previously included information, 

3. Inclusion of new information, and 

4. Modification or improvement to how information is presented.

5. Provide specific details on the data and methods for calculating all content recommended to be included in the DSS.

We suggest that the process include initial review of DSS flow scheduling matrix from 2017 and 2023. Followed by review of Objectives and Targets Refinement, findings and recommendations in relevant synthesis reports, and the Science Plan. This should be followed by a meeting or series of meetings to complete the bulleted tasks 1-4, above. At the end of which a new discipline-specific portion of the DSS flow scheduling matrix would be delivered to the IDT and Flow workgroup for review and finalization. Workgroups should strive to provide targets for all objectives recommended for inclusion in the DSS, including existing content, or justification for why targets for certain objectives were not included. We expect this process to take less than 6 months and to be completed prior to use of the DSS flow scheduling matrix for flow releases in the spring of 2024.

In addition, we request that the workgroups identify information and recurrence interval of data collection that may be required to keep models and other analysis that populate the DDS flow scheduling matrix of suitable accuracy for this use. While addressing these needs may not fit the timeline for initial revision of the DSS flow scheduling matrix, this information will inform future science planning efforts and resource allocation. 
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DRAFT DSS Output Table for WY17 DRAFT Version Date:11/1/2016

This a draft of a DSS output matrix for use during the WY17 TRRP flow scheduling process. The final  table will be water year specific.

TMC Recommendation =  X

TAMWG Recommendation =  X

Flow Workgroup Recommendation =  X

Flow Alternatives Assessed

Parameter

Units Direction of Desirable Value

Ex Wet 

ROD Flow

Alt1 Ex 

Wet NF 

ramp 

early 

early

Alt2 

Portfoli

o Ext 

Wet 

Rip Init 

Natural Salmonid Production Fundamental Goal

Total Natural Chinook Abundance at Pear Tree: spring and fall run Millions high worst best

Fry abundance (<55 mm) Millions n/a

Parr abundance (55 - 90 mm) Millions n/a

Smolt abundance (>90 mm) Millions n/a

Total Natural Chinook Biomass at Pear Tree: spring and fall run - all life stages Metric Tons high

Average Natural Chinook size (at pear tree) Grams / Fish high

Total Hatchery Chinook Releases Millions n/a

Smolt Outmigration Timing 

50% natural smolt outmigration at Pear Tree Calendar Date n/a

80% natural smolt outmigration at Pear Tree Calendar Date n/a

50% natural smolt outmigration at Willow Creek Calendar Date n/a

80% natural smolt outmigration at Willow Creek Calendar Date early in dry years

Figures

Cumulative natural Chinook outmigrant size distribution at Pear Tree

Cumulative natural Chinook smolt outmigration timing at Pear Tree

Cumulative natural Chinook smolt outmigration timing at Willow Creek

Healthy River Fundamental Goal

Compliance with NCWQCB Basin Plan Temperature Criteria at Douglas City / above North Fork (July 1 to Dec 31)

Exceedance under average climate conditions (50% exceedance) exceedance degree days (°F) low

Exceedance under adverse climate conditions (90% exceedance) exceedance degree days (°F) low

Success in meeting Trinity EIS Temperature Objectives at Weitchpec (April 15 to June 15)

Exceedance under average climate conditions (50% exceedance) exceedance degree days (°F) prior to 80% outmigration low

Exceedance under adverse climate conditions (90% exceedance) exceedance degree days (°F) prior to 80% outmigration low

Physical Response

Total bedload transport at Douglas city tons high in normal and wetter years

Bar surface mobilization % bar area high in normal and wetter years

Deep bar scour % bar area high in normal and wetter years

Biological Respose

FYL Frog Cohort Production # froglets per breeder (before Nov 1) high in normal and drier years

FYL Frog median metamorphsis date Calendar Date early in normal and drier years

Black Cottonwood Initiation Potential acres high in normal and wetter years

Pacific Lamprey outmigration cues # of events high

Figures

Compliance with NCWQCB Basin Plan Temperature Criteria at Douglas City (July 1 to Dec 31) for Average Climate Conditions (50% Exceedance)

Compliance with NCWQCB Basin Plan Temperature Criteria at Douglas City (July 1 to Dec 31) for Adverse Climate Conditions (90% Exceedance)

Compliance with NCWQCB Basin Plan Temperature Criteria above North Fork (July 1 to Dec 31) for Average Climate Conditions (50% Exceedance)

Compliance with NCWQCB Basin Plan Temperature Criteria above North Fork (July 1 to Dec 31) for Adverse Climate Conditions (90% Exceedance)

Success in meeting Trinity EIS Temperature Objectives at Weitchpec (April 15 to June 15) for Average Climate Conditions (50% Exceedance)

Success in meeting Trinity EIS Temperature Objectives at Weitchpec (April 15 to June 15) for Adverse Climate Conditions (90% Exceedance)

Potential Risks

Risk of salomonid egg mortality # eggs lost low

Risk of riparian encroachment high, medimum, low low

Figures

Average lower Klamath juvenile disease conditions 

Average lower Klamath water quality conditions 

Administrative

Meets policy requirements (multi-criteria, see policy details tab) Yes / No Yes

Learning potential 0 to 3

Construction Impacts (July 15 to Sept 15) days of flow above 1,000 cfs  low

Hydropower green house gas emission offset tons of carbon low

Trinity Lake level on June 1 elevation (feet) High

River Recreational Use High
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Modeling results for proposed hydrographs

Parameter

ROD Normal TB Normal KD Normal ROD Wet SN Wet JB Wet

Fisheries

Total Natural Chinook Abundance at Weitchpec (spring and fall run) (SSS) 3,571 k 3,592 k 3,589 k 3,584 k 3,571 k 3,581 k

Fry abundance (<55 mm) 1,801 k 1,818 k 1,821 k 1,821 k 1,801 k 1,833 k

Parr abundance (55 - 90 mm) 1,770 k 1,774 k 1,768 k 1,763 k 1,770 k 1,748 k

Smolt abundance (>90 mm) 323 227 235 181 323 224

Total Natural Chinook Biomass at Weitchpec (metric tons) (SSS) 5.08 5.19 5.20 5.14 5.08 5.17

Temperature

EIS Temperature objectives for adult salmon holding/spawning at Douglas City (exceedance 

o

C days) 15.6°

C July 1 - Sept. 14

Exceedance, average climate conditions (mean temperatures, 5 Norm, 12 Wet) 0.7 2.5 1.9 1.2 2.3 2.4

Exceedance, adverse climate conditions 2.9 8.7 7.4 9.5 12.9 14.9

EIS Temperature objectives for adult salmon holding/spawning at Douglas City (exceedance 

o

C days) 13.3°

C Sept. 15-31

Exceedance, average climate conditions (mean temperatures, 5 Norm, 12 Wet) 0 0 0 0.1 0.1 0.1

Exceedance, adverse climate conditions 0 0 0 0.7 0.7 0.7

EIS Temperature objectives for adult salmon holding/spawning above NF Trinity River (exceedance 

o

C days)

Exceedance, average climate conditions (mean temperatures, 5 Norm, 12 Wet) 0.5 0.5 0.5 0.1 0.1 0.1

Exceedance, adverse climate conditions 1.7 1.7 1.7 0.9 0.9 0.9

Temperature objective for juvenile salmonid rearing on Trinity River above NF Trinity River April 1 - July 31 (7 DADA <13

o

C/>16.5

o

C; 7 DADA = 7 day average of the daily average temperatures) 

Deviations, average climate conditions (mean temperatures, 5 Norm, 12 Wet)

-143

+21

-111

+55

-114

+40

-132

+21

-120

+44

-114

+59

Deviations, adverse climate conditions

-218

+41

-181

+77

-184

+65

-206

+36

-170

+73

-157

+87

Riparian

Black Cottonwood Initiation Potential (nodes) 2,172 813 2,759 167 604 1,836

Risk of encroachment by narrow leaf willow (peak discharge >6,000 cfs=no risk; <6,000 cfs=risk) NO RISK NO RISK NO RISK NO RISK NO RISK NO RISK

Biology

Number of froglets produced in the modeled reach, % survival  71,250 (71%) 85,701 (86%) 82,307 (82%) 44,941 (45%) 75,969 (76%) 85,820 (86%)

Median date for FYLF metamorphosis 20 Nov 13 Oct 17 Oct 13 Nov 6 Nov 29 Oct

Physical

Total bedload transport at Douglas City (tons) 4,289 12,660 8,866 15,177 12,122 26,544

Administrative

Construction Impacts (Days ≥1000 cfs; July 15 to Sept 15) 0 0 0 0 0 0

Normal WY alternatives Wet WY alternatives
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