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Quick Review of Stream Heating Processes
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Climate Data
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Weather Station at private airfield (27EFL07.3Met) Windspeed
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Weather Station at private airfield (27EFL07.3Met) Precipitation
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Weather Station at private airfield (27EFL07.3Met) Air Thermograph.
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Streamflow and Preliminary
Groundwater Results




Discharge (cfs)

Timing of Baseflow

East Fork Lewis River Hydrograph for continuous gages at the Headwater Station and
Daybreak Park and the daily average streamflow at the USGS gage during the 2005 study
period. Precipitation data recorded at weather station near Mason Creek.

Discharge Date
Headwater Lowest Flow 10 cfs 9/28

USGS gage Lowest Flow 44 cfs 9/29
Dayhbreak Park Lowest Flow 739cfs @27
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Direction of flow in main-stem river q

Reach Extent

For the seepage reach shown above, the NET volume of water exchanged between the
river and ground water (Qn) can be described as:

Qn=Qd-Qu-2T-2D + W ; Where

Qd = The discharge measured at the downstream seepage transect (ft3/s);
Qu = The discharge measured at the upstream seepage transect (ft3/s);
>T = The sum of tributary inputs to the main stem river (ft3/s);

>W = The sum of artificial withdrawals from the main stem river (ft3/s); and
>D = The sum of point discharges to the main stem river (ft3/s).

Positive values of Qn suggest that groundwater discharge caused the river flow to increase
across the seepage reach. Negative values of Qn suggest that the river lost water to
groundwater storage across the seepage reach.
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Discharge (cfs)
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East Fork Lewis River Streamflow Gage 27D190 (Sunset Falls Campground) and USGS Streamflow Gage
near Heisson Road, week prior to July 19, 2005 seepage run survey.
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East Fork Lewis River Continuous Streamflow Data for the Week Prior to August 9, 2005
Seepage Survey
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August 9, 2005 Seepage Survey Stream Gains and Losses
East Fork Lewis River Geology |
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East Fork Lewis River Longitudinal Daily Average (DAve) Temperature Profile for 8/9/05

Data peint labelz refer to the river EFLE DAve Temperature
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East Fork Lewis River Longitudinal Profile for 7/30/05
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East Fork Lewis River near La Center (27D070) stage height for tidally influenced reach.

Neap Tide—»

Spring Tide —»

10.00

9.00

6.00 -

1
o
<
N~

8.00

(1) 1yBraH abels

5.00 1

4.00

S0/91/8
S0/ST/8
G0/ 1/8
S0/€T/8
S0/¢T/8
S0/TT/8
S0/0T/8
S0/6/8

S0/8/8

S0/L/8

S0/9/8

90/G/8

S0/v/8

S0/€/8

S0/¢/8

S0/T/8

GO/TE/L
S0/0€/.L
q0/6¢/.L
G0/8¢/.L
S0/LZ/L
S0/9¢/.
G0/G¢/L
q0/vell
S0/€¢/L
S0/¢cclL
G0/1¢/L
G0/0¢/.L
S0/6T/L
S0/8T/.L
S0/LT/L
S0/9T/.L
G0/ST/L
S0/vT/L
SO/ET/L
S0/¢cT/L
SO0/TT/L
S0/0T/.L
S0/6/.L

S0/8/L

S0/L/L



River Mile

July Time of Travel Dye Study Results

Dye Cloud Peak Arrival Times for East Fork Lewis River July Time of Travel Study,
2005

7/20/2005 11:03 4. Injection at Sunset Campground

0.81f/s

7/20/2005 21:01 ‘@ EFLR at Dole Valley Road
0.76 fls

7/21/2005 2:09 @®EFLR above Big Tree Cr
0.77 fls

Injection at USGS gage

7/19/2005 9:49 @ 7/21/2005 10:17 @

1.02 fls EFLR at USGS gage

7/19/2005 17:51 @ EI;LR at Schultz's House

1.02 f/s
Injection at Daybreak 7/19/2005 20:09 @_EFLR at Lewisville Park

7/18/2005 11:05
® 1831s 7/2012005 1:17 @ EFLR at Daybreak Park
7/18/2005 12:41 _EFLR above Ridgefield Pits

0.63 f/5~¢_EFLR below Dean Cr

7/18/2005 19:39
0.45f/s

7/19/2005 13:51¢ EFLR near mouth

7/18/2005 0:00

7/18/2005 12:00 +
7/19/2005 0:00 +
7/19/2005 12:00 +
7/20/2005 0:00 +
7/20/2005 12:00 +
7/21/2005 0:00 -+
7/21/2005 12:00 +

7/22/2005 0:00




August Time of Travel Dye Study Results

Dye Cloud Peak Arrival Times for East Fork Lewis River August Time of Travel Study, 2005

Injection at Sunset Campground
8/10/2005 10:35

Estimated value 0.57 f/s

0.54 f/s
.. EFLR abowe Big Tree Cr

0.55 f/s
8/9/2005 10:43 ¢ INjection at USGS 8/11/2005 19:22 » EFLR at USGS gage

h - 0.74fls

EFLR at Schultz's House
8/9/2005 21:52 & 0.73 /s

8/10/2005 1:10NEFLR at Lewisville Park
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8/10/2005 8:02™ EFLR at Daybreak Park

EFLR above Lockwood Cr
8/9/2005 5:42

EFLR near mouth

8/10/2005 8:50

8/8/2005 0:00
8/8/2005 12:00 -+
8/9/2005 0:00 —+
8/9/2005 12:00 -+
8/10/2005 0:00
8/10/2005 12:00
8/11/2005 0:00 -+
8/11/2005 12:00
8/12/2005 0:00 -+

8/12/2005 12:00




Continuous Temperature Data




Waterbody Reach Aquatic Life Uses Temperature Standard
Highest 7 DADMax

EFLR from mouth to Mason | Salmonid Spawning, 17.5°C (63.5°F)
Creek Rearing, and Migration

EFLR from Mason Creek to | Core Summer Habitat

Moulton Falls, including 16°C (60.8°F)
tributaries

EFLR from Moulton Falls to | Core Summer Habitat 16°C (60.8°F)
headwaters

Core summer salmonid habitat. The key identifying characteristics of this use are
summer (June 15 — September 15) salmonid spawning or emergence, or adult
holding; use as important summer rearing habitat by one or more salmonids; or
foraging by adult and sub-adult native char. Other common characteristic aquatic life
uses for waters in this category include spawning outside of the summer season,
rearing, and migration by salmonids.




7TDADMax Summary for all EFLR Instream Temperature Stations
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East Fork Lewis River TDADMax Summary for Over-Winter Stations
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EFLR blw Dean Cr (27EFL07.3) Combined 7TDADMax Thermograph.
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Temperature(C)
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EFLR at Daybreak Park (27EFL10.1) TDADMax Thermograph.
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Temperature{C)

32 4 b Temnperature 0.41f% below streambed

301 SN Temperature 4.5ft below streambed

EFLR at gage near mouth (27EFL01.8) 7TDADMax Thermograph.

Instream temperature
------- Air temperature
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EFLR abv Lockwood Cr (27EFL04.6) 7TDADMax Thermograph.

----- Air Temperature
—— Stream Temperature

Temperature 0.825ft below streambed
—— Temperature 2.91ft below streambed
—— Temperature 4 42ft below streambed
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Battle Ground
SP Kramer EDT Survey Reaches

—-"_- Ecology Channel Survey Reaches




Hemispherical Photography

“® HemiView - [clean1898.hvs]
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* Pictures taken at
representative
locations for riparian
vegetation types

*Pictures were
processed using
Hemiview software

*The picture at the left
shows a grid that
Hemiview uses to
calculate canopy
density similar to a
densiometer.



Next Steps/Potential Outcomes




Models for Temperature TMDLS

3 Shade

— A tool for estimating shade
from riparian vegetation.

1 QUAL2Kw

— A modeling framework for
simulating river and stream
water quality.




9 Model Outcome — current Conditions

QUAL2Kw
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Model Outcome — Management Strategies
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Possible Management Strategies

and Recommendations

1 Load Allocations
— Effective shade (increase riparian vegetation)

1 \Wasteload Allocation
— 0.3 deg C increase at mixing zone boundary
1 Management activities that would reduce the

loading of sediment to the surface waters from
upland and channel erosion

1 Activities to increase the supply of large woody
debris

1 Voluntary water conservation measures to
Increase instream flow



Final Technical Report

1 Temperatures observed during 2005

1 Modeled temperatures for an average and
“reasonable worst-case condition” for:
— EXxisting stream characteristics
— With “system-potential” shade
— Variations in streamflow
— Variations in channel width
1 Comparisons to standards
1 Load and Wasteload Allocations

1 Implementation Strategies



THE END
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