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ObjectivesObjectives

 Present steps used to produce aPresent steps used to produce a

temperature TMDL based on ripariantemperature TMDL based on riparian

shade.shade.

 Discuss the Coeur dDiscuss the Coeur d’’Alene LakeAlene Lake
Tributaries PNV temperature TMDL.Tributaries PNV temperature TMDL.



Potential Natural VegetationPotential Natural Vegetation
 Expected natural plantExpected natural plant

community with somecommunity with some
natural level of agenatural level of age
class distribution.class distribution.

 Provides the expectedProvides the expected
effective shade (alongeffective shade (along
with topography)with topography)

 Produces naturalProduces natural
stream temperaturesstream temperatures
(assuming no point(assuming no point
sources, dams, etc.)sources, dams, etc.)

 Equates to naturalEquates to natural
background conditionsbackground conditions
in Idaho WQSin Idaho WQS



Temperature TMDLTemperature TMDL

 Loading Capacity = Solar Load under PNVLoading Capacity = Solar Load under PNV

aka potential (target) effective shadeaka potential (target) effective shade

 Existing Load = Solar Load under currentExisting Load = Solar Load under current

(existing) effective shade(existing) effective shade

 Load Reduction = PNV LoadLoad Reduction = PNV Load –– Existing LoadExisting Load



AU in Temperature TMDLAU in Temperature TMDL



Existing Effective ShadeExisting Effective Shade



Existing Effective ShadeExisting Effective Shade
Field VerificationField Verification





Field VerificationField Verification



Idaho Regional Curves - Bankfull Width
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Bankfull Width EstimationBankfull Width Estimation
Location area (sq mi) Clearwater (m) CDA USFS (m) USFS power (m) CDA WPN (m) Average existing (m)

Phantom Creek @ mouth 1.79 2 5 2 4

Blue Grouse Creek @ mouth 1.23 2 5 2 3

Holliday Creek @ mouth 0.37 1 5 1 2

Onawa Creek @ mouth 0.68 1 5 1 2

Rutherford Gulch @ mouth 3.27 3 5 3 5

Cedar Creek @ mouth 15.85 7 7 7 9 4.4

Cedar Creek bl Alder Creek 14.55 7 7 7 9

Cedar Creek ab SF Cedar Creek 3.17 3 5 3 5 3.2

un-named tributary to Cedar Creek 0.75 1 5 1 3

SF Cedar Creek @ mouth 6.73 5 6 5 6

SF Cedar Creek bl 2nd tributary 4.31 4 6 4 5

SF Cedar Creek bl 1st tributary 2.6 3 5 3 4

1st tributary to SF Cedar Creek 1.41 2 5 2 3

2nd tributary to SF Cedar Creek 0.5 1 5 1 2

3rd tributary to SF Cedar Creek 1.93 2 5 2 4

Alder Creek @ mouth 4.36 4 6 4 5

Alder Creek ab 1st fork 1.33 2 5 2 3

1st fork to Alder Creek 1.47 2 5 2 3

Chinese Gulch @ mouth 0.33 1 5 1 2

Un-named stream south of Wolf Lodge Creek 0.8 2 5 1 3

Marie Creek @ mouth 17.9 8 7 8 9 6.4

Marie Creek bl Skitwish Creek 13.5 7 7 7 8 8

Marie Creek ab Skitwish Creek 9.19 5 6 5 7 8

Latour Creek @ mouth 52.2 13 11 14 15

Latour Creek ab Little Baldy Creek 46.4 13 11 13 14 12.5

Latour Creek ab Baldy Creek 25.1 9 8 10 11 8

Latour Creek ab Butler Creek 14.6 7 7 7 9 7.9

Larch Creek @ mouth 0.77 2 5 1 3 1.7



Potential or TargetPotential or Target
ShadeShade

Shade CalculatorShade Calculator

(Shade.xls, WA DOE)(Shade.xls, WA DOE)



Shade Duration & Shade QualityShade Duration & Shade Quality







Shade CurveShade Curve





Group 1 Nonforest - Hardwoods 1m 2m 3m 4m 5m 6m 7m 8m 9m 10m 11m

0/180 aspect 93 75 61 53 47

45/135/225/315 aspect 93 77 64 55 49

90/270 aspect 95 82 69 57 47

Target (%) 97 94 86 78 71 65 60 55 52 48 45

Group 1 Nonforest - Hardwoods 12m 13m 14m 15m 16m 17m 18m 19m 20m 21m 22m

0/180 aspect 42 38 35 32 30 28

45/135/225/315 aspect 43 39 35 32 30 27

90/270 aspect 39 34 30 27 25 23

Target (%) 41 39 37 35 33 32 30 29 28 27 26

Hardwoods Shade CurveHardwoods Shade Curve





Carlin Creek Loading TableCarlin Creek Loading Table



Fernan Creek Load TableFernan Creek Load Table





ImplementationImplementation

 Prioritize with Lack of Shade.Prioritize with Lack of Shade.

 Field VerificationField Verification –– nature of problem andnature of problem and
pathfinder shade.pathfinder shade.

 Problem identificationProblem identification –– beaver ponds,beaver ponds,
subtending water, plant community,subtending water, plant community,
channel width, disturbance (natural vs.channel width, disturbance (natural vs.
humanhuman--caused).caused).

 Real problems for rehabilitation.Real problems for rehabilitation.



Impalpable ChallengesImpalpable Challenges

 Lakes, Reservoirs,Lakes, Reservoirs,

beaver ponds, etc.beaver ponds, etc.

 Agricultural diversionAgricultural diversion

& return.& return.

 Point sources.Point sources.

 Ground waterGround water

influencesinfluences



From this …

to this


