Response to ISRP Preliminary Comments

Project ID:  199401806

Implement Tucannon River Model Watershed Plan to Restore Salmonid Habitat

Sponsor:
Columbia CD

Subbasin:
Tucannon

Concern


Results of the two-year water quality reassessment completed March 2001.

Response


The study was performed by Washington State University’s Department of Biological Systems Engineering and Center for Environmental Education in cooperation with the Columbia Conservation District.  

Washington’s Department of Ecology has designated the Tucannon River as a Class A stream according to the beneficial use criteria.


Nine stations (TC1-TC9) were designated within the Mainstem Tucannon River Watershed in Columbia County.  The uppermost site, TC9, is at the headwaters of the Tucannon River in the Wenaha-Tucannon Wilderness Area.  TC8 is located a Camp Wooten State Park.  TC7 is at the Tucannon Hatchery and TC6 is just downstream from the mouth of Cummings Creek.  TC5 is downstream of Tumalum Creek.  TC4 is at Marengo and TC3 is at Territorial Road.  TC2 is just downstream of Pataha Creek, the primary tributary to the Tucannon River.  Finally, TC1 is located at the town of Starbuck.  
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Temperature (°C), sediment (Total Suspended Solids – TSS), Fecal coliform (cfu/100ml), flow (cfs), ammonia (ppm), nitrate (ppm), total Kjeldahl nitrogen (TKN-ppm), and total phosphorus (ppm) were monitored from samples collected and immediately transported to the WDOE certified water quality lab at Washington State University.

The State of Washington has included the Tucannon River on the EPA 303(d) list as water quality limited for temperature (WDOE 2000).  This study found summer temperatures above the state criteria of 18°C.  No violations were recorded for nutrients or monthly total suspended solids.  Only one violation occurred in fecal coliform concentrations.  Sediment is the only parameter that has decreased from the past study used for comparison.  Ammonia is the only parameter that has increased.  Total suspended solids appears to correlate with flow and fecal coliform concentrations.


Conclusions drawn from data collected:

· Temperature is the limiting factor for water quality and salmonids.

· Total Suspended Solids (TSS) concentrations are below levels that have a direct adverse effect on salmonid health.

· TSS has decreased from levels in a previous study.

· Fecal coliform concentrations are well below state recommendations.

· Fecal coliform and TSS concentrations are directly related with an 86.4% correlation.

· Nitrate and TKN levels are below maximum acceptable concentrations.

· Ammonia concentrations have increased from at least one past study, however, not a single measurement was above acceptable levels.

· Temperature, TSS, fecal coliform, and flow increase downstream.

· No parameter decreased in intensity downstream.

· Temperature and fecal coliform increased during the summer.

· Organic Nitrogen decreased during the summer.

· TSS concentrations were highest in the spring

· Flow was highest during spring and fall months.

Temperature discussion:


Due to varying lengths of reaches between sampling sites the percent change was calculated as the fraction of change in relation to the mean value at TC1.


The largest rates of increase in temperature occur between TC9-TC7 and TC6-TC5.  The greatest rates of sediment increase are found between TC8-TC7 and TC3-TC1.  Fecal coliform increases most between TC6-TC5 and TC3-TC1.  In the reach between TC7-TC6 sediment and fecal coliform levels decreased, while temperature increased only slightly.  The longest reach (12.2 miles) from TC4-TC3 also had some of the lowest rates of change with every parameter changing less than 1% per mile.  


Temperatures increased downstream and during summer months. (Krause 2001)
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Concern


Focus has moved away from restoring geologic, geomorphic and riparian processes to development of bio-engineered instream structures.

Response


The Tucannon River Model Watershed program uses bio-engineering methods in restoring stream channel structure and function as a fundamental step in restoring the stream corridor.  Such methods provide habitat that is in short supply until overall restoration results reach the level of maturity needed to provide the desired habitat sufficient to insure self-sustainability of ESA listed salmonids (Stream Corridor Restoration, 1998).


Restoring the stream channel creates geomorphic stability within the stream corridor and enables riparian processes the time needed to recover.  Utilization of the Conservation Reserve Enhancement Program, like instream bio-engineered projects, provides a boost toward riparian habitat maturity and restoration of the riparian processes.

Concern


Biological benefits achieved though projects and monitoring should be demonstrated and reported.

Response


Specific actions listed in the Tucannon River Model Watershed Plan to improve fish habitat within the stream and in the riparian area include:

· Create more pools,

· increase the amount of large organic debris (LOD),

· increase the riparian buffer zone through tree planting, and

· increase fencing to limit livestock access.

All of these actions combined are intended to stabilize the river channel, reduce sediment input, and increase the amount of fish habitat for adult and juvenile salmonids.  Washington Department of Fish and Wildlife is contracted to document the success or failure of the program regarding the first two items listed (increasing pools and LOD).

Evaluation comments and data from the report on districts projects as monitored and evaluated by WDFW (Bumgarner 2001), follows

Habitat restoration projects that were installed during 1998-2000, included components to increase fish habitat (i.e. LOD, rock weirs) for both juveniles and adults.  LOD and rock weirs in the stream can improve fish habitat by creating large pools (usually Class 3 or 4), which provide juvenile and adult salmon cover.  These structures can also contribute to bank stability, which will ultimately increase the quality of habitat.


Instream alteration projects completed in 1999 increased the number of pools, pool quality and cover, complexity as represented by SD of thalweg depth, and reduced water velocity.  Construction changes did create more complex fish rearing habitat, and will potentially create more long-term fish rearing habitat.  Project bank protection goals appear to have been achieved in a more “fish friendly” manner than historical attempts at bank protection.


The following tables and graphs show the biological achievement from projects installed in 1998 & 1999.  
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“Post construction results for the Tucannon River watershed reflect generally improved pool habitat, increases in LOD and some improvement in site depth and complexity (SD of thalweg depth).  The total number of pools in the sites measured increased from 187 in 1999 to 336 in 2000.  In addition, the percent of pools by class change dramatically (figure 15 (below)).  A large shift in pools from nearly 50% Class 1 pocket water pools in 1999, to 83% Class 2 & 3 pools in 2000.  LOD was more abundant in 2000, which was expected following project completion where LOD was the primary focus on the work.
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TFigure 15. Comparison of the percent of pools (by Platts’s rating), pool area, pool volume, and the percent
area covered by LOD.




Concern


Monitoring is needed to determine whether or not survival of the pre-spawning adults and juveniles is increasing as a result of program activities.

Response



Program activities and goals are directed to habitat improvements, which effectively increase the potential of the Tucannon River system to affect survival of pre-spawning adults and juveniles.  Monitoring of survival rates is not within the realm of this project, however, fish utilization is and results of snorkeling efforts follow.

Snorkeling evaluations of instream project sites is contracted to WDFW Snake River Lab.  Construction sites were snorkeled between August 28 and September 5 of 2000 for spring chinook and compared with index sites.  Mean densities of chinook were greater in the habitat sites than in index sites, and were statistically different (fish=0.05, Table 12).  This result is likely form the pools created by the habitat structures that tend to attract juvenile chinook for rearing.
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Many types of habitat structures have been placed in the Tucannon River under the Model Watershed Program (rock barbs, vortex weirs, J-hook barbs, log jams. etc).  As part of the snorkel evaluation in 2000, WDFW grouped snorkel data by structure type to see if we could determine which structures were utilized more by the fish.  Three structure types were identified 1) vortex weirs (with and without LOD), 2) LOD (log jams and rootwad revetments), and 3) rock barbs (J-hooks and rock barbs).  Based on the data, the most preferred habitat type for chinook in 2000 was rock barbs or J-hooks (Figure 16, below).
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Figure 16. Mean densities and standard deviations of juvenile spring chinook salmon at
three habitat structure types and control sites in the Tucannon River, 2000





The Tucannon Model Watershed Program believes increased utilization reflect success of projects to improve habitat quality and quantity, which should correlate with fish survival, while leaving the biological fish survivability determinations to WDFW’s expertise and scope of responsibility.

Concern


Budget concerns/confusion – administrative capacities and monitoring and evaluation contracting as summarized in section 8. 

Response


Administrative budget is used to administer all aspects of the project proposal; council activities, projects, and monitoring & evaluation.

Tucannon River Model Watershed Council activities include; facilitating program planning & goal setting, project prioritization, regional representation, partnershipping, information & education, and reporting & evaluation.

Project activities include; project scope & design, engineering, biological assessment and permitting, contracting with landowners for cost share, implementation management, on site technical review and approval.

Monitoring & evaluation activities include; contracting with technical agencies and or organizations to perform water quality, habitat, temperature, structural integrity, fish utilization, and whole watershed impact evaluations.


Monitoring and evaluation budget under the subcontractor category is specifically for contracts with WDFW and WSU.  WDFW Snake River Lab monitors habitat, fish utilization, and spring, summer & fall water temperature utilizing standard agency monitoring protocols.  Results are published through their agencies for the program.  WSU Center for Environmental Education utilize WDOE approved lab and procedure to monitor water quality parameters.


The proposed 5-year milestone assessment, as identified in the Tucannon River Model Watershed Plan, will require contracting with USDA NRCS Watershed Team and/or Reckendorf and Associate and Army COE to perform watershed re-assessment to give the council an evaluation of how the program has brought changes on a watershed scale.

Concern


Budget concerns/confusion – implementation “cost share activities” as compared to cost share form various collaborators as summarized in section 8. 

Response


Columbia CD, as the implementation agency for the Model Watershed Program has the ability to “cost share” directly with landowners without requirement of contract bidding.  District solicits contractor completive price lists for materials, equipment, & labor.  Landowners are then given this referral list to utilize in contractor selection as part of the Landowner-District contract.  Landowners may select to perform installation themselves or hire a contractor.  Landowners are responsible for all aspects of the project, however, the district works very closely to insure technical standards are met for approval.  District and NRCS technical and engineering staff provide on-site construction inspection.  Landowners are also responsible for paying their chosen contractor and submitting billing to Columbia CD for reimbursement.  Please note this “cost share” is a reimbursement not payment to a district chosen bid recipient.


Columbia CD in behalf of the Model Watershed Program obtains funding for the Program from various sources.  Some like NWPPC, are actual cash dollars other are in-kind services provided by technical agencies via a memorandum of agreement.  The district mixes and matches these sources to accomplish watershed goals and objectives.  Sources providing cash dollars run through the district to the landowner and on to his chosen contractor and suppliers.


“Cost share” (section 8) is the amount requested from NWPPC to pool cost share (section Cost sharing/collaboration match in-kind & cash) to achieve Tucannon River Model Watershed Program goals.

Reference:

Bumgarner, Joseph D. 2001. Tucannon River Instream Habitat Alterations Projects: 2000 Habitat Evaluation and Snorkel Surveys and Water Temperature Monitoring. Washington Department of Fish and Wildlife.

Columbia Conservation District. 1997. Tucannon River Model Watershed Plan.

Krause, Todd. 2001. Tucannon River Water Quality Monitoring Report, April 1999 – March 2001. WSU Center for Environmental Education.

Kuttle, Michale. 2001. Salmon and Steelhead Habitat Limiting Factors Water Resource Inventory Area 32, Walla Walla Watershed. Washington Conservation Commission. 

The Federal Interagency Stream Restoration Work Group. 1998. Stream Corridor Restoration Principles, Processes, and Practices.
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		Table 3.0-1 Tributaries to the Tucannon River

		Reach		Length		Major Tributary

		TC9-TC8		3.6		Meadow Creek

		TC8-TC7		5.3		None

		TC7-TC6		2.6		Cummings Creek

		TC6-TC5		2.7		Tumatum Creek

		TC5-TC4		7.1		None

		TC4-TC3		12.2		Willow Creek

		TC3-TC2		1.6		Pataha Creek

		TC2-TC1		6.9		Kellog Creek





Sheet1

		TC9-TC8		TC9-TC8		TC9-TC8

		TC8-TC7		TC8-TC7		TC8-TC7

		TC7-TC6		TC7-TC6		TC7-TC6

		TC6-TC5		TC6-TC5		TC6-TC5

		TC5-TC4		TC5-TC4		TC5-TC4

		TC4-TC3		TC4-TC3		TC4-TC3

		TC3-TC2		TC3-TC2		TC3-TC2

		TC2-TC1		TC2-TC1		TC2-TC1



Temperature

Sediment

Coliform

River Segment

Change  in Parameter (% change/mile)

Change in Water Quality per Mile

3.0355493998

0.1998828218

-0.2326898952

2.1376679036

2.516171877

2.1042565956

0.1225229065

-1.6803336115

-1.8541613783

2.5187237099

-1.769082596

7.9889175434

0.3355311927

1.3703289619

3.1979931283

0.6039689387

0.823666687

0.7259779987

0.5713296399

2.2876078862

6.4502466697

0.9956240716

4.9336708796

3.8111717702



Sheet2

		TC9		TC9		TC9		TC9		18

		TC8		TC8		TC8		TC8		18

		TC7		TC7		TC7		TC7		18

		TC6		TC6		TC6		TC6		18

		TC5		TC5		TC5		TC5		18

		TC4		TC4		TC4		TC4		18

		TC3		TC3		TC3		TC3		18

		TC2		TC2		TC2		TC2		18

		TC1		TC1		TC1		TC1		18



June

July

August

September

Standard

Temperature (deg. C)

Summer Temperatures in the Tucannon River 1999-2000

8.9666666667

10.25

12.725

8.925

10.825

12.25

15.4416666667

11

12.8666666667

14.9

17.5666666667

12.925

12.7

15

17.825

13.225

12.925

17.2

19.4916666667

13.875

14.3833333333

17.05

19.6166666667

13.875

15.4416666667

20

20.0416666667

15

15.725

20.25

20.0583333333

14.95

18.1416666667

21.2

20.825

15.125



Sheet3

		34789		34789		34789		34789		34789		34789		34789		34789		34789		34789

		34819		34819		34819		34819		34819		34819		34819		34819		34819		34819

		34850		34850		34850		34850		34850		34850		34850		34850		34850		34850

		34880		34880		34880		34880		34880		34880		34880		34880		34880		34880

		34911		34911		34911		34911		34911		34911		34911		34911		34911		34911

		34942		34942		34942		34942		34942		34942		34942		34942		34942		34942

		34972		34972		34972		34972		34972		34972		34972		34972		34972		34972

		35003		35003		35003		35003		35003		35003		35003		35003		35003		35003

		35033		35033		35033		35033		35033		35033		35033		35033		35033		35033

		35064		35064		35064		35064		35064		35064		35064		35064		35064		35064

		35095		35095		35095		35095		35095		35095		35095		35095		35095		35095

		35124		35124		35124		35124		35124		35124		35124		35124		35124		35124

		35155		35155		35155		35155		35155		35155		35155		35155		35155		35155

		35185		35185		35185		35185		35185		35185		35185		35185		35185		35185

		35216		35216		35216		35216		35216		35216		35216		35216		35216		35216

		35246		35246		35246		35246		35246		35246		35246		35246		35246		35246

		35277		35277		35277		35277		35277		35277		35277		35277		35277		35277

		35308		35308		35308		35308		35308		35308		35308		35308		35308		35308

		35338		35338		35338		35338		35338		35338		35338		35338		35338		35338

		35369		35369		35369		35369		35369		35369		35369		35369		35369		35369

		35399		35399		35399		35399		35399		35399		35399		35399		35399		35399

		35430		35430		35430		35430		35430		35430		35430		35430		35430		35430

		35461		35461		35461		35461		35461		35461		35461		35461		35461		35461

		35489		35489		35489		35489		35489		35489		35489		35489		35489		35489



TC9

TC8

TC7

TC6

TC5

TC4

TC3

TC2

TC1

standard

Temperature (deg. C)

Temperature in the Tucannon River 1999-2000

4.4

5.1

5

7.4

7

9.15

10.35

9

10

18

7

8.5

9.65

9.9333333333

10.1

10.4333333333

11.2666666667

11.2333333333

12.3333333333

18

5.5333333333

7

8.9333333333

8.5

8.6

10.3666666667

11.1333333333

11.7

15.9333333333

18

8

10

12.8

13

16.9

16.9

19.5

20

21.2

18

12.2

14.6333333333

16.7333333333

17

19.7333333333

19.7333333333

19.3333333333

19.2666666667

20.4

18

8.15

10.6

12.5

13.1

13.65

13.65

15

14.65

14.9

18

8.5

9.5

11

11.2

12

11.5

12.5

12.8

13.5

18

4.9

5.5

6.5

2.25

7.75

7.5

8.1

8

9

18

3

3.65

4.5

6.5

5.5

5.75

5.9

5.9

6.9

18

4.4

5.1

5

7.4

7

9.15

10.35

9

10

18

6.2666666667

7.75

9.2916666667

9.2166666667

9.35

10.4

11.2

11.4666666667

14.1333333333

18

9.45

11.7444444444

14.0111111111

14.3666666667

16.7611111111

16.7611111111

17.9444444444

17.9722222222

18.8333333333

18

6.25

7.1

8.9

9.15

9.9

10

11.15

11.25

11.75

18

6.4

7.7666666667

9.5

9.6666666667

10.1

11.4666666667

12.2333333333

12.2333333333

13.6666666667

18

12.4

14.65

16.8

16.9

17.25

18.4

19.75

19.75

20.35

18

12.5

14.5

17

17

17.5

17.2

20.5

20.5

21.2

18

13.25

16.25

18.4

18.65

19.25

19.5

20.75

20.85

21.25

18

9.7

11.4

13.35

13.35

14.1

14.1

15

15.25

15.35

18

7.5

9.25

11.65

11.25

12

11.75

12.35

12.25

13.25

18

3.75

4.3

5.25

5.5

6.25

5.6

5.35

5

5.9

18

1.6666666667

1.7666666667

2

2.3333333333

2.5

2.3333333333

1.9

1.7333333333

2.6666666667

18

1.95

2

2.05

5.425

3.125

3.35

2.875

2.875

4.475

18

2.9

3.4

4.65

2.15

6

5.65

5.6

5.6

6.85

18

0

7

8

2.8

9.5

9.2

10.5

10.2

11

18



		jan		jan		jan		jan		jan		jan		jan		jan		jan		jan

		feb		feb		feb		feb		feb		feb		feb		feb		feb		feb

		mar		mar		mar		mar		mar		mar		mar		mar		mar		mar

		apr		apr		apr		apr		apr		apr		apr		apr		apr		apr

		may		may		may		may		may		may		may		may		may		may

		June		June		June		June		June		June		June		June		June		June

		July		July		July		July		July		July		July		July		July		July

		August		August		August		August		August		August		August		August		August		August

		September		September		September		September		September		September		September		September		September		September

		oct		oct		oct		oct		oct		oct		oct		oct		oct		oct

		nov		nov		nov		nov		nov		nov		nov		nov		nov		nov

		dec		dec		dec		dec		dec		dec		dec		dec		dec		dec



TC9

TC8

TC7

TC6

TC5

TC4

TC3

TC2

TC1

standard

Temperature (deg. C)

Average Temperature in the Tucannon River 1999-2000

3.175

3.55

3.525

6.4125

5.0625

6.25

6.6125

5.9375

7.2375

18

4.5833333333

5.575

6.9708333333

5.6833333333

7.675

8.025

8.4

8.5333333333

10.4916666667

18

4.725

9.3722222222

11.0055555556

8.5833333333

13.1305555556

12.9805555556

14.2222222222

14.0861111111

14.9166666667

18

5.325

6.1

6.95

8.275

8.45

9.575

10.75

10.125

10.875

18

6.7

8.1333333333

9.575

9.8

10.1

10.95

11.75

11.7333333333

13

18

8.9666666667

10.825

12.8666666667

12.7

12.925

14.3833333333

15.4416666667

15.725

18.1416666667

18

10.25

12.25

14.9

15

17.2

17.05

20

20.25

21.2

18

12.725

15.4416666667

17.5666666667

17.825

19.4916666667

19.6166666667

20.0416666667

20.0583333333

20.825

18

8.925

11

12.925

13.225

13.875

13.875

15

14.95

15.125

18

8

9.375

11.325

11.225

12

11.625

12.425

12.525

13.375

18

4.325

4.9

5.875

3.875

7

6.55

6.725

6.5

7.45

18

2.3333333333

2.7083333333

3.25

4.4166666667

4

4.0416666667

3.9

3.8166666667

4.7833333333

18



		





		






_1055324394.xls
Chart2

		34789		34789		34789		34789		34789		34789		34789		34789		34789		34789

		34819		34819		34819		34819		34819		34819		34819		34819		34819		34819

		34850		34850		34850		34850		34850		34850		34850		34850		34850		34850

		34880		34880		34880		34880		34880		34880		34880		34880		34880		34880

		34911		34911		34911		34911		34911		34911		34911		34911		34911		34911

		34942		34942		34942		34942		34942		34942		34942		34942		34942		34942

		34972		34972		34972		34972		34972		34972		34972		34972		34972		34972

		35003		35003		35003		35003		35003		35003		35003		35003		35003		35003

		35033		35033		35033		35033		35033		35033		35033		35033		35033		35033

		35064		35064		35064		35064		35064		35064		35064		35064		35064		35064

		35095		35095		35095		35095		35095		35095		35095		35095		35095		35095

		35124		35124		35124		35124		35124		35124		35124		35124		35124		35124

		35155		35155		35155		35155		35155		35155		35155		35155		35155		35155

		35185		35185		35185		35185		35185		35185		35185		35185		35185		35185

		35216		35216		35216		35216		35216		35216		35216		35216		35216		35216

		35246		35246		35246		35246		35246		35246		35246		35246		35246		35246

		35277		35277		35277		35277		35277		35277		35277		35277		35277		35277

		35308		35308		35308		35308		35308		35308		35308		35308		35308		35308

		35338		35338		35338		35338		35338		35338		35338		35338		35338		35338

		35369		35369		35369		35369		35369		35369		35369		35369		35369		35369

		35399		35399		35399		35399		35399		35399		35399		35399		35399		35399

		35430		35430		35430		35430		35430		35430		35430		35430		35430		35430

		35461		35461		35461		35461		35461		35461		35461		35461		35461		35461

		35489		35489		35489		35489		35489		35489		35489		35489		35489		35489



TC9

TC8

TC7

TC6

TC5

TC4

TC3

TC2

TC1

standard

Temperature (deg. C)

Temperature in the Tucannon River 1999-2000

4.4

5.1

5

7.4

7

9.15

10.35

9

10

18

7

8.5

9.65

9.9333333333

10.1

10.4333333333

11.2666666667

11.2333333333

12.3333333333

18

5.5333333333

7

8.9333333333

8.5

8.6

10.3666666667

11.1333333333

11.7

15.9333333333

18

8

10

12.8

13

16.9

16.9

19.5

20

21.2

18

12.2

14.6333333333

16.7333333333

17

19.7333333333

19.7333333333

19.3333333333

19.2666666667

20.4

18

8.15

10.6

12.5

13.1

13.65

13.65

15

14.65

14.9

18

8.5

9.5

11

11.2

12

11.5

12.5

12.8

13.5

18

4.9

5.5

6.5

2.25

7.75

7.5

8.1

8

9

18

3

3.65

4.5

6.5

5.5

5.75

5.9

5.9

6.9

18

4.4

5.1

5

7.4

7

9.15

10.35

9

10

18

6.2666666667

7.75

9.2916666667

9.2166666667

9.35

10.4

11.2

11.4666666667

14.1333333333

18

9.45

11.7444444444

14.0111111111

14.3666666667

16.7611111111

16.7611111111

17.9444444444

17.9722222222

18.8333333333

18

6.25

7.1

8.9

9.15

9.9

10

11.15

11.25

11.75

18

6.4

7.7666666667

9.5

9.6666666667

10.1

11.4666666667

12.2333333333

12.2333333333

13.6666666667

18

12.4

14.65

16.8

16.9

17.25

18.4

19.75

19.75

20.35

18

12.5

14.5

17

17

17.5

17.2

20.5

20.5

21.2

18

13.25

16.25

18.4

18.65

19.25

19.5

20.75

20.85

21.25

18

9.7

11.4

13.35

13.35

14.1

14.1

15

15.25

15.35

18

7.5

9.25

11.65

11.25

12

11.75

12.35

12.25

13.25

18

3.75

4.3

5.25

5.5

6.25

5.6

5.35

5

5.9

18

1.6666666667

1.7666666667

2

2.3333333333

2.5

2.3333333333

1.9

1.7333333333

2.6666666667

18

1.95

2

2.05

5.425

3.125

3.35

2.875

2.875

4.475

18

2.9

3.4

4.65

2.15

6

5.65

5.6

5.6

6.85

18

0

7

8

2.8

9.5

9.2

10.5

10.2

11

18



Sheet1

		

		Table 3.0-1 Tributaries to the Tucannon River

		Reach		Length		Major Tributary

		TC9-TC8		3.6		Meadow Creek

		TC8-TC7		5.3		None

		TC7-TC6		2.6		Cummings Creek

		TC6-TC5		2.7		Tumatum Creek

		TC5-TC4		7.1		None

		TC4-TC3		12.2		Willow Creek

		TC3-TC2		1.6		Pataha Creek

		TC2-TC1		6.9		Kellog Creek
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		Table 3.0-1 Tributaries to the Tucannon River

		Reach		Length		Major Tributary

		TC9-TC8		3.6		Meadow Creek

		TC8-TC7		5.3		None

		TC7-TC6		2.6		Cummings Creek

		TC6-TC5		2.7		Tumatum Creek

		TC5-TC4		7.1		None

		TC4-TC3		12.2		Willow Creek

		TC3-TC2		1.6		Pataha Creek

		TC2-TC1		6.9		Kellog Creek
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