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Introduction

The mission of Thurston County Environmental Health (TCEH) is to achieve the highest well-being for
all the residents of Thurston County by protecting public health and environmental quality. To
accomplish this mission, TCEH has monitored the ambient water quality of Thurston County streams
since 1983. Ambient data is useful for assessing the water quality of streams, advising the public of
health risks, and tracking pollution and trends.

This report summarizes Thurston County’s continuous temperature data for May 1, 2020 to September
30, 2020. This work was funded by Thurston County Community Planning and Economic Development
(CPED), and the Cities of Lacey, Olympia, and Tumwater.

Data Collection and Analysis

TCEH used a Washington Department of Ecology SOP (Ward, 2018) to calibrate and deploy
temperature loggers and to check the data quality (Appendix B contains QA/QC information). In late
April 2020, TCEH deployed over 30 Onset HOBO TidbiT MX Temp 400 temperature loggers set to log
every 30 minutes at or near stream ambient sites (Appendix C shows deployment locations). TCEH
measured temperature with a YSI EXO1 at each temperature logger location monthly. Inaccurate data,
such as known air temperatures, were eliminated from data set used for the graphs and calculations in
this report. Such values are flagged in the raw data set. The 7-day average of daily maximum
temperature (7-DADMax) was calculated for 5/1/2020 to 9/30/2020. The record of temperatures
collected at Schneider Head, Scatter Creek (both sites), and Prairie Creek contain periods of stagnation.
Scatter at James became ephemeral in July, affecting calculation of the 7-day average of daily
maximum temperature. The 7-day period was pushed back one day due to the stream drying up. No air
temperature loggers were deployed, but the raw data could likely be cleaned up further for sites
(particularly those with intermittent flow) with nearby weather stations and stream gages.

Surface Water Quality Standards and Designated Uses

Surface water quality standards are described in Chapter 173-201A of the Washington Administrative
Code (WAC, 2016). Water bodies are classified based on designated uses Freshwater aquatic life use
categories are described using key fish species (salmonids versus warm-water species) and life-stage
conditions (spawning versus rearing). Two aquatic life use (ALU) categories apply to Thurston County
freshwater streams (Table 1):

e Spawning, Rearing, and Migration salmonid habitat

e Core Summer salmonid habitat

Table 1 — ALUs for Freshwater Sites

Table 1. ALUs for freshwater sites.

Aquatic Life Use

Parameter Salmonid Spawning, Rearing and Migration Habitat | Core Summer Salmonid Habitat

Temperature Highest 7-DADMax is 17.5° C Highest 7-DADMax is 16.0° C

The 7-DADMax (7-day average of daily maximum) is the arithmetic average of seven consecutive measures of daily
maximum temperatures.

A different water quality standard applies to marine water. McAllister Creek at I-5, which is near the
creek’s mouth, is tidally influenced. The ALU for this site is Extraordinary Quality for Marine Water,
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which protects fish migration, rearing, and spawning, as well as rearing and spawning for shellfish such

as crustaceans, oysters, and mussels. The 1-day maximum temperature for Extraordinary Quality
Marine Water is 13° C.

Water temperature affects many physical, chemical, and biological processes in aquatic systems.
Surface water quality standards are based on the 7-day average of daily maximum temperature (7-
DADMax). Table 2 lists the 7-DADMax for each site.
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Table 2. 7-DADMax for Thurston County Stream Sites

ALU Watershed Site Start Date | End Date |7-DAD MAX Temp, °C{Max Temp, °C Comments
Core Budd Percival mouth 7/17/2020|7/23/2020 21.794 22.498|8/1-8/18 removed from water, likely by campers
Core Chehalis Prairie 6/23/2020( 7/2/2020 23.773 27.807|data from 5/1/20 - 7/10/20, dry at logger 7/11/20
Core Deschutes Deschutes @ Vail Lp 7/24/2020|7/30/2020 19.780 20.868|8/16/2020 removed shallow water measurements
Core Deschutes Deschutes @ Waldrick |7/17/2020|7/23/2020 21.149 22.938
Core Deschutes Deschutes Falls 7/24/2020|7/30/2020 16.434 17.404|data from 5/11/20 - 9/30/2020
Core Deschutes Reichel 7/28/2020| 8/3/2020 18.783 19.463
Core Henderson Dobbs @ Cross Creek |8/14/2020|8/20/2020 15.763 16.546
Core Henderson Fleming @ JP 8/14/2020(8/20/2020 15.009 15.602(start 5/14/20
Core Henderson Woodard @ Libby 7/24/2020|7/30/2020 16.247 17.168|data lost 6/2 to 7/14/20
Core Henderson Woodland @ Draham |7/24/2020(7/30/2020 14.602 15.098(start 7/14/20; first logger vandalized
Core Henderson Woodland @ PG 5/7/2020 |5/13/2020 14.315 15.463
Core Nisqually Eaton 7/2/2020 | 7/8/2020 14.139 16.685
Core Nisqually Thompson 9/21/2020(9/27/2020 9.884 10.068
Core Nisqually Yelm mouth 7/24/2020(7/30/2020 13.457 14.358
Core Skookumchuck|Skookumchuck (Skook) |7/24/2020|7/30/2020 18.827 20.375
Core Totten Kennedy 7/17/2020(7/23/2020 18.035 19.088
core Totten Schneider Head 8/14/2020|8/20/2020 20.450 23.217 g’:c':j:: l‘; egrgic: :Efr;zir:g;’;é /72'33" ave starts 8/14/20
Core Totten Schneider T 8/14/2020(8/20/2020 17.847 18.981
Marine Nisqually McAllister @ 1-5 7/17/2020(7/23/2020 20.381 22.370
Spawn Black Beaver @ LR 7/17/2020|7/23/2020 19.489 20.858
Spawn Black Black @ 128th 7/27/2020| 8/2/2020 22.221 23.356|starts 6/16/20; first logger lost during flood event
Spawn Black Black @ Moon 7/17/2020|7/23/2020 21.472 23.560
Spawn Black Blooms Ditch @ 110th (8/14/2020|8/20/2020 18.792 20.160|data gap 6/17/20 - 7/17/20
Spawn Black Salmon 8/14/2020(8/20/2020 19.620 20.933
Spawn Budd Indian mouth 8/18/2020(8/24/2020 15.921 16.889
Spawn Budd Black Lake Ditch 7/17/2020(7/23/2020 23.787 24.354
Spawn Chehalis Chehalis 7/17/2020(7/23/2020 23.364 25.437
Spawn Chehalis Scatter @ Gibson 8/2/2020 | 8/8/2020 22.046 23.249|stagnant by end of July
Spawn Chehalis Scatter @ James 6/16/2020(6/22/2020 22.479 26.059|5/1/20 - 6/22/20 before intermittent flow
Spawn Deschutes Chambers 8/31/2020| 9/6/2020 17.499 19.721
Spawn Deschutes Deschutes @ Tumwater|7/18/2020|7/24/2020 19.899 21.115|start 5/28/2020
Spawn Deschutes Spurgeon @ Rich 7/17/2020|7/23/2020 21.518 23.174
Spawn Eld Green Cove 7/17/2020|7/23/2020 16.462 17.458
Spawn Eld MclLane 7/18/2020(7/24/2020 16.963 17.812
Spawn Eld Perry 8/19/2020(8/25/2020 20.450 22.166
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Figure 1 — Temperature — ALU Spawning, Rearing, and Migration

Figure 1 displays the distribution of temperate data for streams sites in the first ALU category listed above, Salmon Spawning, Rearing, and
Migration. The dashed green line shows the standard at 17.5°C.
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Figure 1. Temperature at sites designated as Spawning, Rearing, and Migration ALU for salmonids. The dashed green line at 17.5° C is the highest 7-day average of daily maximum
temperature recommended for this ALU category.
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Figure 2 — Temperature — ALU Core Summer Habitat

The second ALU standard for temperature (Figure 2) is Core Summer habitat. Streams with this classification have habitat used by salmonids from June
15 to September 15 for spawning, emergence, summer rearing, foraging, and/or adult holding areas. The temperatures standard is 16.0°C.
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Figure 2. Temperature at sites designated as Core Summer habitat for salmonids. The dashed green line at 16.0° C is the highest 7-day average of daily maximum temperature
recommended for this ALU category.
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Conclusion

The maximum water temperature exceeded the designated ALU temperature standards at 24 of 35
stream sites (69%). For Salmon Spawning, Rearing, and Migration streams, 12 out of 16 sites (75%)
exceeded the temperature standard. For Core Habitat streams, the 7-DADMax exceeded the standard
at 11 out of 18 sites (61%). The 1-day maximum temperature exceeded the Marine standard at
McAllister Creek at I-5.

Five temperature loggers at sites with supplemental spawning periods continue to log temperature
every thirty minutes (as of the date of this report (12/2020): Scatter at Gibson and James, Chehalis
River, and the Skookumchuck River.

For raw data in digital form, please contact: 360-867-2626, enhealth@co.thurston.wa.us

J. Renee Fields (formerly TCEH) managed this project and wrote this data summary.

Thanks to Nat Kale (formerly CPED) for providing the temperature loggers that made this study
possible. Thanks to many people at TCEH who kept the ambient program and this project going during
the 2020 pandemic. Thanks to Tamara Cowles and her brother for making the shade covers. Thanks to
Andrew Voyles and Tamara for their work on this project and all their help with ambient water quality
monitoring. Thanks to Theresa Hauser for help retrieving those last temperature loggers. Thanks to
Jane Mountjoy-Venning for allowing staff time to support this project. Thanks to Sarah Ashworth for
breaking away from COVID-19 response when possible to help. As always, thanks to Kathy Patton for
review of this document and assistance with its completion during this period of change.
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Appendix A. Temperature Charts
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Appendix B. QA/QC

Temp Logger ID Temp Check Mean Difference (EXO/NIST-Temp I..o.gger)
20693- YSI EXO1 TCWL NIST | RTD digital NIST
491 cold test 0.042 0.0 -0.1
491 warm test 0.050 0.0 -0.3
492 cold test 0.002 0.0 -0.2
492 warm test -0.003 0.0 -0.3
493 cold test -0.041 0.0 -0.2
493 warm test -0.051 0.1 -0.4
494 cold test 0.057 0.0 -0.3
494 warm test -0.015 -0.1 -0.4
495 cold test -0.011 0.0 -0.2
495 warm test -0.007 0.0 -0.3
496 cold test 0.055 0.1 -0.3
496 warm test 0.004 0.0 -0.4
497 cold test 0.024 0.0 -0.2
497 warm test 0.030 0.0 -0.3
498 cold test -0.024 0.0 -0.2
498 warm test -0.030 0.0 -0.3
499 cold test 0.026 0.0 -0.3
499 warm test 0.032 -0.1 -0.3
500 cold test 0.004 0.0 -0.1
500 warm test -0.003 0.0 -0.4
501 cold test -0.015 0.0 -0.3
501 warm test -0.006 0.0 -0.3
502 cold test -0.004 0.0 -0.4
502 warm test 0.029 0.0 -0.4
503 cold test -0.001 0.0 -0.3
503 warm test 0.004 0.0 -0.3
504 cold test 0.032 0.1 -0.2
504 warm test 0.012 0.0 -0.3
505 cold test -0.014 0.0 -0.2
505 warm test 0.016 0.0 -0.4
506 cold test -0.002 0.0 -0.3
506 warm test 0.028 0.0 -0.3
507 cold test 0.005 0.0 -0.3
507 warm test 0.025 0.1 -0.2
508 cold test 0.004 0.0 -0.3
508 warm test 0.043 0.0 -0.4
509 cold test 0.060 0.0 -0.1
509 warm test 0.033 0.0 -0.3
510 cold test -0.005 0.0 -0.3
510 warm test 0.017 0.0 -0.4
511 cold test 0.034 0.0 -0.3
511 warm test 0.050 0.0 -0.3
512 cold test 0.012 0.1 -0.2
512 warm test 0.029 0.0 -0.3
513 cold test 0.003 0.0 -0.2
513 warm test 0.001 0.0 -0.4
514 cold test -0.013 0.0 -0.3
514 warm test 0.016 -0.1 -0.3
515 cold test 0.004 0.0 -0.2
515 warm test 0.031 0.0 -0.2
516 cold test 0.050 0.0 -0.3
516 warm test -0.007 0.0 -0.3
517 cold test 0.061 0.0 -0.2
517 warm test 0.026 0.1 -0.4
518 cold test 0.029 0.0 -0.3
518 warm test 0.028 0.0 -0.3
519 cold test 0.025 0.0 -0.3
519 warm test 0.006 0.1 -0.2
520 cold test 0.015 0.0 -0.3
520 warm test 0.027 -0.1 -0.4
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Site Name Temp"I:.)ogger # Date Time, PDT Temp Logoier Temp, | Temp Log(g:er Temp, EXO1 Temp, °C EXO time, PDT comment
20693504
Beaver Beaver 336 2020-05-05 9:51:29 52.98 11.655407 11.702 10:00:58
20693504
Beaver Beaver 2354 2020-06-16 10:51:29 57.00 13.8862271 13.877 10:38:01
20693504
Beaver Beaver 3652 2020-07-13 11:51:29 60.55 15.8596463 15.913 11:46:06
20693504
Beaver Beaver 4995 2020-08-10 11:21:29 60.41 15.7845709 15.876 11:23:00
20693504
Beaver Beaver 6435 2020-09-09 11:21:29 57.27 14.0363799 14.118 11:20:35
20693504
Beaver Beaver 8070 2020-10-13 12:51:29 55.32 12.9531436 12.976 12:55:00
20693503 BLK
Black @ 128th 128 lost due to flooding
20693495
Black @ 128th black 128 1 2020-06-16 10:00:00 59.37 15.2054151 15.219 10:00:00
20693495
Black @ 128th black 128 1299 2020-07-13 11:00:00 61.80 16.556778 16.591 11:00:00
20693495
Black @ 128th black 128 2506 2020-08-07 14:30:00 68.40 20.224762 20.238 13:35:22
20693495
Black @ 128th black 128 4083 2020-09-09 11:00:00 64.37 17.9832162 17.992 10:41:09
20693495
Black @ 128th black 128 5718 2020-10-13 12:30:00 53.50 11.9449849 12.045 12:25:50
20693495 removed from water
Black @ 128th black 128 2020-10-22 13:25:00 13:25:00
20693505
Black @ Moon Moon 338 2020-05-05 10:52:42 54.27 12.37399 12.586 11:04:18
20693505
Black @ Moon Moon 2356 2020-06-16 11:52:42 59.50 15.2804905 15.341 11:43:40
20693505
Black @ Moon Moon 3656 2020-07-13 13:52:42 64.22 17.8974152 17.852 13:30:48
20693505
Black @ Moon Moon 4857 2020-08-07 14:22:42 69.10 20.6108644 20.744 14:27:18
20693505
Black @ Moon Moon 6437 2020-09-09 12:22:42 65.99 18.8841248 18.94 12:13:04
20693505
Black @ Moon Moon 8072 2020-10-13 13:52:42 55.88 13.2641729 13.389 13:56:12
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20693505 2:23:00 PM removed from
Black @ Moon Moon 8505 2020-10-22 14:22:42 53.62 12.0093367 12.096 14:18:00 water for 1 minute
Black Lk Ditch 20693497 BLD 1015 2020-05-18 15:30:14 63.56 17.5327619 17.54 15:42:14
Black Lk Ditch 20693497 BLD 2070 2020-06-09 15:00:14 59.27 15.1517889 15.170 14:45:00 moved to deeper water
stream channel alterations
observed: woody debris
and substate moved to
create deep hole and
impound flow "bathtub;"
furniture and logs placed in
stream downstream of
Black Lk Ditch 20693497 BLD | 3415 2020-07-07 15:30:14 62.11 16.7283779 16.849 15:39:00 logger
Black Lk Ditch 20693497 BLD 4855 2020-08-06 15:30:14 72.36 22.4234051 22.477 15:25:00
removed from water
Black Lk Ditch 20693497 BLD 7782 2020-10-06 15:00:14 58.42 14.6798854 14.771 15:08:09 15:01:00
20693501
Blooms Ditch Blooms 334 2020-05-05 8:47:18 52.86 11.5910572 11.540 8:45:58
did not download in the
20693501 field during ambient run,
Blooms Ditch Blooms 2351 2020-06-16 9:17:18 55.89 13.2748964 13.237 9:17:17 replaced with #494
20693494
Blooms Ditch Blooms 2 2 2020-07-14 15:30:00 62.52 16.9536061 17.023 15:45:00
20693494
Blooms Ditch Blooms 2 1149 2020-08-07 13:0000 59.89 15.494993 15.684 13:10:00
20693494
Blooms Ditch Blooms 2 2726 2020-09-09 9:30:00 56.49 13.6073748 13.766 9:33:33
20693494
Blooms Ditch Blooms 2 4362 2020-10-13 11:30:00 54.06 12.2560141 12.278 11:33:00
20693494 removed from water at
Blooms Ditch Blooms 2 4797 2020-10-22 13:00:00 49.02 9.45676168 13:07:00
20693517
Chambers Chambers 539 2020-05-11 13:42:09 58.04 14.4653829 14.565 13:49:51
20693517
Chambers Chambers 1882 2020-06-08 13:12:09 56.32 13.5108503 13.549 13:14:07
20693517
Chambers Chambers 3507 2020-07-12 9:42:09 57.79 14.3259578 14.317 10:09:57
20693517
Chambers Chambers 5245 2020-08-17 14:42:09 62.73 17.0715819 17.167 14:36:34
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20693517 removed from water
Chambers Chambers 7933 2020-10-12 14:42:09 54.95 12.7493668 12.825 14:41:30 14:45:00
20693508
Chehalis 1
(originally
Chehalis named Gibson) | 294 2020-05-05 11:41:02 54.62 12.5670412 12.637 11:34:37
20693508
Chehalis 1
(originally
Chehalis named Gibson) | 2311 2020-06-16 12:11:02 58.69 14.8300362 14.864 12:09:56
starts after logger removed
from pier to cinderblock in
20693508 river off base of trail/large
Chehalis chehalis 1 2020-07-13 15:00:00 69.91 21.0613166 21.113 15:00:00 tree
20693508
Chehalis chehalis 1390 2020-08-11 13:30:00 69.54 20.8575397 20.989 13:30:00
20693508
Chehalis chehalis 4417 2020-10-13 15:00:00 55.55 13.0818452 13.102 14:45:00
Deschutes @ 20693518
Tumwater DesTumwater 4 2020-05-28 17:00:00 63.66 17.5863859 17.592 0:00:00
Deschutes @ 20693518
Tumwater DesTumwater 1336 2020-06-25 11:00:00 62.01 16.6747538 16.691 11:00:00
Deschutes @ 20693518
Tumwater DesTumwater 2344 2020-07-16 11:00:00 62.11 16.7283779 16.842 11:10:00
Deschutes @ 20693518
Tumwater DesTumwater 3362 2020-08-06 16:00:00 64.68 18.1548182 18.206 16:00:00 moved deeper
Deschutes @ 20693518
Tumwater DesTumwater 5750 2020-09-25 10:00:00 57.28 14.0471035 14.071 10:00:00
Deschutes @ 20693518
Tumwater DesTumwater 7056 2020-10-22 15:00:00 49.93 9.96084213 9.975 15:12:00
Deschutes @ Vail 20693514
Lp DesVail 489 2020-05-10 12:44:37 57.32 14.0685548 14.057 12:35:00
Deschutes @ Vail 20693514
Lp DesVail 1879 2020-06-08 11:44:37 54.79 12.6635679 12.695 11:36:31
Deschutes @ Vail 20693514
Lp DesVail 3322 2020-07-08 13:14:37 59.00 15.0016382 15.063 13:23:47
Deschutes @ Vail 20693514
Lp DesVail 5241 2020-08-17 12:44:37 65.93 18.8519499 18.757 12:58:18
Deschutes @ Vail 20693514
Lp DesVail 7928 2020-10-12 12:14:37 52.75 11.5267075 11.519 12:14:02
Deschutes @ 20693515
Waldrick DesWaldrick 537 2020-05-11 12:46:41 59.62 15.3448423 15.318 12:51:28
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Deschutes @ 20693515

Waldrick DesWaldrick 1879 2020-06-08 11:46:41 55.86 13.2534472 13.263 11:46:00

Deschutes @ 20693515

Waldrick DesWaldrick 3323 2020-07-08 13:46:41 60.99 16.1063237 16.151 13:53:52

Deschutes @ 20693515

Waldrick DesWaldrick 5242 2020-08-17 13:16:41 68.91 20.5036121 20.652 13:20:00

Deschutes @ 20693515

Waldrick DesWaldrick 7929 2020-10-12 12:46:41 54.68 12.599216 12.626 12:50:21
20693512 Des

Deschutes Falls Falls 2 2020-05-11 11:05:14 51.38 10.765224 10.665 10:45:00
20693512 Des

Deschutes Falls Falls 1344 2020-06-08 10:05:14 49.22 9.56401401 9.597 10:11:48
20693512 Des

Deschutes Falls Falls 2787 2020-07-08 11:35:14 52.79 11.5481567 11.576 11:42:44
20693512 Des moved deeper after quality

Deschutes Falls Falls 4707 2020-08-17 11:35:14 60.01 15.5593427 15.425 11:35:00 check
20693512 Des

Deschutes Falls Falls 7392 2020-10-12 10:05:14 50.22 10.1217185 10.132 10:08:30

Dobbs @ Cross

Creek

(Dobbs_mainstem 20693527

_RM_0.71) Dobbs CC 658 2020-05-11 8:00:50 54.12 12.2881889 12.316 7:57:59

Dobbs @ Cross

Creek

(Dobbs_mainstem 20693527

_RM_0.71) Dobbs CC 2016 2020-06-08 15:00:50 54.22 12.341813 12.413 14:55:00

Dobbs @ Cross

Creek

(Dobbs_mainstem 20693527

_RM_0.71) Dobbs CC 3445 2020-07-08 9:30:50 54.87 12.7064663 12.738 9:16:00

Dobbs @ Cross

Creek

(Dobbs_mainstem 20693527

_RM_0.71) Dobbs CC 4838 2020-08-06 10:00:50 58.02 14.4546572 14.496 10:00:00

Dobbs @ Cross

Creek

(Dobbs_mainstem 20693527

_RM_0.71) Dobbs CC 8102 2020-10-13 10:00:50 53.89 12.1594874 12.311 9:47:04
20693526

Eaton Eaton 241 2020-05-04 11:37:18 48.83 9.34951146 9.356 11:40:00
20693526

Eaton Eaton 1635 2020-06-02 12:37:18 52.15 11.1942291 11.144 11:47:26
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20693526
Eaton Eaton 3260 2020-07-06 9:07:18 56.18 13.4357749 13.526 9:16:32
20693526
Eaton Eaton 4998 2020-08-11 14:07:18 55.45 13.0282211 13.020 13:57:00
20693526 removed from water
Eaton Eaton 7638 2020-10-05 14:07:18 52.98 11.655407 11.713 14:07:00 14:34:00
20693525
Fleming @ JP Fleming 2 2020-05-11 9:17:43 54.14 12.2989146 12.019 9:03:00
20693525
Fleming @ JP Fleming 1358 2020-06-08 15:17:43 53.11 11.7304844 11.656 15:19:48 moved deeper
20693525
Fleming @ JP Fleming 2788 2020-07-08 10:17:43 54.35 12.4168905 12.410 9:57:13
20693525
Fleming @ JP Fleming 4179 2020-08-06 9:47:43 57.05 13.918404 13.918 09:47:00
20693525
Fleming @ JP Fleming 7441 2020-10-13 8:47:43 54.79 12.6635679 12.646 8:48:01
failed to download during
ambient run (downloaded
after dry); replaced with
Green Cove 20693520 GC 1348 2020-06-09 13:20:40 54.31 12.3954391 12.376 13:22:08 #521
20693521
Green Cove green cove 2 2020-06-09 14:23:00 54.81 12.6742914 12.696 14:15:00
20693521
Green Cove green cove 1344 2020-07-07 13:23:00 56.65 13.6931758 13.757 13:33:57
20693521
Green Cove green cove 3360 2020-08-18 13:23:00 60.62 15.9025468 15.960 13:22:55
20693521
Green Cove green cove 5712 2020-10-06 13:23:00 55.32 12.9531436 13.012 13:35:00
lost when channel
20693499 disturbed, vegetation cut in
Indian mouth Indian stream reach
Indian mouth 20693498 2 2020-05-12 15:46:59 55.22 12.8995196 12.884 15:46:00
Indian mouth 20693498 1008 2020-06-02 14:46:59 54.50 12.5026915 12.481 14:47:00
Indian mouth 20693498 2643 2020-07-06 16:16:59 57.09 13.9398532 13.904 16:14:56
Indian mouth 20693498 4132 2020-08-06 16:46:59 59.37 15.2054151 15.192 16:46:00
Indian mouth 20693498 7011 2020-10-05 16:16:59 56.76 13.7575277 13.736 15:55:23
20693491
Kennedy Kennedy 1103 2020-05-20 9:00:42 52.83 11.5696059 11.512 09:02:00
20693491
Kennedy Kennedy 2066 2020-06-09 10:30:42 53.11 11.7304844 11.734 10:30:37
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20693491

Kennedy Kennedy 3410 2020-07-07 10:30:42 56.49 13.6073748 13.587 10:31:56
20693491

Kennedy Kennedy 4856 2020-08-06 13:30:42 62.25 16.8034554 16.811 13:29:12
20693491

Kennedy Kennedy 7777 2020-10-06 10:00:42 54.04 12.2452884 12.28 10:00:26
20693519

McAllister @ I-5 McAllister 232 2020-06-02 11:30:00 56.51 13.6181005 13.640 11:12:08
20693519

McAllister @ I-5 McAllister 1872 2020-07-06 15:30:00 58.48 14.7120603 14.834 15:30:00
20693519

McAllister @ 1-5 McAllister 3598 2020-08-11 14:30:00 58.66 14.808587 14.903 14:34:00
20693519

McAllister @ I-5 McAllister 6239 2020-10-05 15:00:00 54.89 12.7171919 12.852 15:17:23
20693524

Mclane McLaneMixed 721 2020-05-12 11:05:51 53.33 11.8484603 11.856 10:48:21
20693524

McLane McLaneMixed 2068 2020-06-09 12:35:51 53.91 12.1702131 12.153 12:27:38
20693524

McLane McLaneMixed 3412 2020-07-07 12:35:51 56.18 13.4357749 13.477 12:28:59
20693524

McLane McLaneMixed 4856 2020-08-06 14:35:51 62.27 16.8141789 16.928 14:35:00
20693524

McLane McLaneMixed 7780 2020-10-06 12:35:51 54.85 12.6957427 12.732 12:21:01
20693496

Percival mouth PercM 724 2020-05-12 14:00:59 61.61 16.4495256 16.508 13:48:46
20693496

Percival mouth PercM 2071 2020-06-09 15:30:59 57.61 14.2294312 14.246 15:23:00
20693496

Percival mouth PercM 3414 2020-07-07 15:00:59 59.60 15.3341166 15.336 14:53:46
20693496

Percival mouth PercM 5429 2020-08-18 14:30:59 66.59 19.2166011 19.155 14:48:45
20693496

Percival mouth PercM 7784 2020-10-06 16:00:59 57.54 14.1865306 14.119 16:16:39
20693522

Perry Perry 719 2020-05-12 10:07:13 52.52 11.398006 11.400 10:00:00
20693522

Perry Perry 2066 2020-06-09 11:37:13 53.08 11.7090331 11.76 11:34:19
20693522

Perry Perry 3411 2020-07-07 12:07:13 55.82 13.231998 13.246 11:48:00
20693522

Perry Perry 4856 2020-08-06 14:37:13 60.51 15.838195 15.878 14:24:11
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20693509
Prairie Prairie 336 2020-05-05 12:41:14 56.65 13.6931758 13.691 12:25:23
20693509
Prairie Prairie 2354 2020-06-16 13:41:14 58.46 14.7013346 14.722 13:34:55
20693509 Dry/ No pools at site;
Prairie Prairie NA 7/13/2020 dry dry dry dry retrieved TB
20693509 Dry/ No pools at site;
Prairie Prairie 8/10/2020 dry dry dry dry retrieved TB
20693509 Dry/ No pools at site;
Prairie Prairie 9/9/2020 dry dry dry dry retrieved TB
20693513
Reichel Reichel 535 2020-05-11 11:43:00 58.35 14.6369849 14.640 11:39:03
20693513
Reichel Reichel 1878 2020-06-08 11:13:00 54.22 12.341813 12.343 11:11:55
20693513
Reichel Reichel 3321 2020-07-08 12:43:00 58.33 14.6262593 14.639 12:37:34
20693513
Reichel Reichel 5241 2020-08-17 12:43:00 63.23 17.3504342 17.411 12:40:00
20693513
Reichel Reichel 7926 2020-10-12 11:13:00 54.20 12.3310894 12.355 11:14:17
20693500
Salmon Salmon lost due to flooding
20693520
Salmon Salmon2 2 2020-06-18 12:30:00 57.46 14.1436301 14.182 12:30:00
20693520
Salmon Salmon2 1197 2020-07-13 10:00:00 60.14 15.6344181 15.67 9:51:25
20693520
Salmon Salmon2 1689 2020-07-23 16:00:00 64.29 17.9403136 17.993 16:19:00 near gage
20693520 at deeper location
Salmon Salmon2 1690 2020-07-23 16:30:00 64.29 17.9403136 17.985 16:30:00 upstream
20693520
Salmon Salmon2 2539 2020-08-10 9:00:00 58.81 14.894388 14.912 09:03:00
20693520
Salmon Salmon2 2403 2020-08-07 13:00:00 62.94 17.1895578 17.121 12:50:00
20693520
Salmon Salmon2 3980 2020-09-09 9:30:00 55.74 13.1890975 13.094 9:15:25
20693520
Salmon Salmon2 5615 2020-10-13 11:00:00 53.83 12.1273126 12.103 11:00:07
20693508
Scatter @ Gibson Gibson 296 2020-05-05 12:41:02 55.35 12.974595 12.629 13:25:00
20693506
Scatter @ Gibson gibson 2 2020-06-16 15:10:00 55.88 13.2641729 13.132 14:45:00
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20693506 pools with no discernable
Scatter @ Gibson gibson 1299 2020-07-13 15:40:00 60.26 15.6987699 15.492 15:27:38 surface flow downstream
stagnant; 5 dead fingerling
20693506 salmon (5-6" total length);
Scatter @ Gibson gibson 2499 2020-08-07 15:40:00 69.49 20.8253649 20.881 15:40:00 DO 6.13 mg/L
20693506
Scatter @ Gibson gibson 4079 2020-09-09 13:40:00 59.10 15.0552644 14.987 13:53:26
20693506
Scatter @ Gibson gibson 5716 2020-10-13 16:10:00 55.61 13.11402 13.113 16:24:07
20693507
Scatter @ James James 335 2020-05-05 12:10:25 57.50 14.1650814 14.021 11:56:02
20693507
Scatter @ James | James 2352 | 2020-06-16 12:40:25 59.79 15.4413668 15.528 12:55:38
no surface flow/no pools
near deployment site; dry
during site visits 8/10/20,
20693507 9/9/20, 10/13/20, and
Scatter @ James James 3652 2020-07-13 14:40:25 dry NA NA NA 11/30/20
no surface flow/no pools
near deployment site; dry
during site visits 8/10/20,
20693507 9/9/20, 10/13/20, and
Scatter @ James James NA 8/10/2020 dry NA NA NA 11/30/21
no surface flow/no pools
near deployment site; dry
during site visits 8/10/20,
20693507 9/9/20, 10/13/20, and
Scatter @ James James NA 9/9/2020 dry NA NA NA 11/30/22
Schneider Head 20693493 lost due to vandalism
20693523 schn
Schneider Head head 2 2020-06-09 11:45:00 54.85 12.6957427 12.677 11:25:00
20693523 schn
Schneider Head head 1345 2020-07-07 11:15:00 57.69 14.2723317 14.25 11:10:43
20693523 schn
Schneider Head head 2790 2020-08-06 13:45:00 64.85 18.2513428 18.295 14:00:00
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20693523 schn no surface flow/pools only

Schneider Head head 3363 2020-08-18 12:15:00 66.65 19.2487759 19.264 12:10:00 at deployment site
20693523 schn

Schneider Head head NA 2020-10-06 12:45:00 NA NA no surface flow or pools
20693492

Schneider T SchnT 719 2020-05-12 8:01:30 53.79 12.1058612 12.154 8:00:59
20693492

Schneider T SchnT 2066 2020-06-09 9:31:30 52.96 11.6446834 11.723 9:42:53
20693492

Schneider T SchnT 3411 2020-07-07 10:01:30 56.63 13.6824502 13.748 9:55:59
20693492

Schneider T SchnT 4857 2020-08-06 13:01:30 62.05 16.696203 16.731 12:57:16
20693492

Schneider T SchnT 7777 2020-10-06 9:01:30 54.54 12.5241407 12.575 9:01:22
20693511

Skook Skook 251 2020-05-05 13:51:46 54.93 12.7386432 12.778 13:54:26
20693511

Skook Skook 2270 2020-06-16 15:21:46 57.54 14.1865306 14.191 15:16:11
20693511

Skook Skook 3568 2020-07-13 16:21:46 62.61 17.0072322 17.016 16:13:42
20693511

Skook Skook 4768 2020-08-07 16:21:46 63.21 17.3397085 17.368 16:20:48
20693511

Skook Skook 6349 2020-09-09 14:51:46 60.24 15.6880442 15.571 14:35:00
20693511

Skook Skook 7985 2020-10-13 16:51:46 55.28 12.9316945 12.95 16:56:35
20693516

Spurgeon Spurgeon 538 2020-05-11 13:10:11 61.59 16.4388021 16.506 13:15:34
20693516

Spurgeon Spurgeon 1881 2020-06-08 12:40:11 57.81 14.3366814 14.391 12:33:00
20693516

Spurgeon Spurgeon 3325 2020-07-08 14:40:11 63.02 17.2324583 17.182 14:23:14
20693516

Spurgeon Spurgeon 5244 2020-08-17 14:10:11 69.81 21.0076947 21.021 13:57:43
20693516

Spurgeon Spurgeon 7930 2020-10-12 13:10:11 54.41 12.4490653 12.498 13:10:00
20693531

Thompson Thompson 243 2020-05-04 12:38:39 49.20 9.55328835 9.652 12:40:00
20693531

Thompson Thompson 1635 2020-06-02 12:38:39 49.23 9.57473967 9.597 12:26:53
20693531

Thompson Thompson 3262 2020-07-06 10:08:39 49.25 9.58546321 9.619 10:14:27
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20693531

Thompson Thompson 4992 2020-08-11 11:08:39 49.45 9.69271554 9.703 11:08:00
20693531

Thompson Thompson 7633 2020-10-05 11:38:39 49.37 9.64981503 9.701 11:40:00
20693502

Woodard @ Libby LIBBY 324 2020-05-04 8:57:59 49.16 9.53183916 9.586 8:55:16
20693502

Woodard @ Libby | LIBBY 1717 2020-06-02 9:27:59 53.64 12.0200602 12.145 9:36:25
20693502

Woodard @ Libby LIBBY date? lost due to flood event
20693509

Woodard @ Libby Libby2 1099 2020-08-06 9:05:00 59.31 15.1732402 15.162 8:59:47
20693509

Woodard @ Libby Libby2 3979 2020-10-05 9:05:00 55.70 13.1676462 13.159 9:01:30

Woodland @ 20693507

Draham Draham 229 2020-05-04 9:56:20 51.80 11.0011758 11.058 10:03:15

Woodland @ 20693507

Draham Draham 3 2020-07-14 14:00:00 58.52 14.7335116 14.771 14:00:00

Woodland @ 20693507

Draham Draham date? lost due to vandalism

Woodland @ 20693529

Draham Draham 1101 2020-08-06 11:00:00 54.52 12.513415 12.521 10:58:24

Woodland @ 20693529

Draham Draham 3979 2020-10-05 10:00:00 53.10 11.7197588 11.729 10:10:00 moved into culvert

Woodland @ PG 20693528 PG 229 2020-05-04 9:57:36 50.61 10.3362211 10.359 9:41:07

Woodland @ PG 20693528 PG 1620 2020-06-02 9:27:36 52.48 11.3765547 11.417 9:12:50

Woodland @ PG 20693528 PG 3260 2020-07-06 13:27:36 55.22 12.8995196 12.952 13:12:13

Woodland @ PG 20693528 PG 4741 2020-08-06 9:57:36 54.52 12.513415 12.621 10:00:00

Woodland @ PG 20693528 PG 7621 2020-10-05 9:57:36 52.84 11.5803316 11.672 10:00:00

Yelm 20693530 Yelm | 246 2020-05-04 14:09:44 52.67 11.483807 11.489 14:15:00

Yelm 20693530 Yelm | 1637 2020-06-02 13:39:44 53.75 12.084412 12.031 13:29:29

Yelm 20693530 Yelm | 3264 2020-07-06 11:09:44 53.67 12.0415115 12.092 11:10:54

Yelm 20693530 Yelm | 4995 2020-08-11 12:39:44 54.70 12.6099417 12.648 1238

Yelm 20693530 Yelm | 7637 2020-10-05 13:39:44 53.27 11.8162833 11.646 13:10:52
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Appendix C. Temperature Logger Site Locations
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: g élmon  station Name: g&\W\O W\ ' Samplers: \BM ) 1<
/
Interval Frequency 00:30 /
Water Temperature Logger / ('8
#2006 43 SO0 /@“":
Water Depth S \ﬂ ft Deployment Depth D‘ i ft i.g{ . 65;3
Height (Abv Bottom) ft Retrieval Depth ’ ft G} y \‘:b
: ‘ N / @ el
J— S~ \0 J—
“Air Temhérqt(re Logger / \ A
1.D. # : ZZ‘S S 1\ /]
Height (Abv Stream) ft / N _ﬂ\bt e e N
/ < [ o
. |Water| Air Weather/ ’ TN
Date | Time -
Temp | Temp Comments / \ ey
4-28 mo sty clovd .
b o2 0) 1004 [I0.409 GloF ) V) —_— S
‘ B f—
\/
3
(] ved e
; Yo
g - 2l sl
PV g T
MRS
3
Air Temperature Logger Location:
Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form i | §
Station #: /B{eemé Station' Name: @[ODW\S@ \\Dt" Samplers: JK;; c

Interval Frequency  00:30 é
a®?y \ 1
Water Temperature Logger ’ N T 4 AA
ID.# _ 200 53 SOf 5\ T (0
Water Depth 'Z ,9 ft Deployment Depth ! \ 5 ft L] (,/ "
Height (Abv Bottom) ft Retrieval Depth it = 77.1\(:;(9 -l )
— vV " pL—
, L \o!
Air Temperature Logger - < Ny s .r\\b}
1D, # : = . - ' o
Height (Abv Stream)’ ft ™
. Water| Air Weather/ .
Date | Time
Temp [ Temp Comments | Pheing Lg,[;
‘H_? 0. 58 54ot | ost v | cleid S+ Z P —
> - b L‘ T STipse
i _ g l::'v, d\\éfz(”/ - ; F
; S ) ‘\m; " A g
Ty a8 ‘o - fr g
{?;», Py 7 N /A f‘w
4 B9 AN
% / % Ay
R -
= \\ — —

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form
Bea;u&/ @ [/TZ

Station #:

{

Station Name:

Samplers:

1z, JA

Interval Frequency 00:30
Water Temperature Logger \ ﬁ L_,_ B Sy
Lo.# L0l 4 S04 N
Water Depth \ 2 ft Deployment Depth 0.7' | ,(.;
. S i = A
Height (Abv Bottom) ft Retrieval Depth ft R
Air Temperature Logger T \
LD # iV \
.
Height (Abv Stream) ft \ \
Date | Time |Water| Air Weather/ } S \OS .& i
Temp | Temp Comments i 4 \t i ‘\:s%m
42p \Z. M«sq—\l clobd N2 7. : i
20 |68 |=Aleoo v 03 - 17 ﬂ{
il I/ /4 }
e | X el f
..... i i N ;
o’ &% ,/ /
Nitae |
] ’*\ E
5
/ (e
(29>

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: LS\L]Z% Station Name: B[ad( @ /2:8 Samplers: :ﬁ)\(‘: i TC/

Interval Frequency 00:30
\ Mg
Water Ten!perature _!.ogger . \L/ (.18 k/ ng
1.# 206 93 S0% JP
Water Depth 3,0 ft Deployment Depth 1S #t hN - £
Height (Abv Bottom) ft Retrieval Depth ft $ 10\51 € <
i =TT TS
Air Temperature Logger | \\ /i (
1.D. # \ M
Height (Abv Stream) ft | ﬁé‘l
— pftes Aldes
Date | Tia |Water| Air Weather/ 10,4 _ — Mrre€S
ate | Time [ AYVAN ¥
Temp Temp Comme, ts @(\L
A s clovdy O-3mph el s
] / g
l// /
| 0. L
Bladt !\r« g
i

Air Temperature Logger Location:

Water Temperature Logger Location:
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*U oo
hitnhinin

7,-55432
vhhtbitabnlinlue

=00 0N M -
_._._:—._:_::_._:_::_::_::-::_::_:. I
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D-1. Blank Survey Form
Continuous Temperature Survey Form

station #: B\ Moo Station Name: Black @ Moo Samplers: T %
Interval Frequency  00:30 1

<1
Water Temperature Logger (
I.D. # headae .
Water Depth i “a— ft Deployment Depth |, 8 ft //‘ S d Qaﬁogwo‘
Height (Abv Bottom) ft Retrieval Depth ft \ A

Air Temperature Logger RB \
o.# 206 92 905 ]

Height (Abv Stream) ft

L—
o
Es 3
ST~
N
r\
>

a
Date | Time |Water| Air Weather/ : \
Temp | Temp Comments <, ) ‘
sz% 17_',%13335 b4of Mostle dO\W“‘j 9“? : l %

T f J/ v4

Air Temperature Logger Location:

Water Temperature Logger Location:
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s weres

D-1. Blank Survey Form

Continuous Temperature Survey Form
Station#: S hn ‘Pt Station Name: S(),\M\Ae: UecJ

Interval Frequency  00:30

Water Temperature Logger

10.# 206 9% £qz

Water Depth \ 3t Deployment Depth 0 ‘as
Height (Abv Bottom) ft Retrieval Depth

Air Temperature Logger
I.D. #

—_—
Height (Abv Stream) ft

Date | Time Water| Air Weather/

Temp | Temp Comments
e :
b3 [1050] (| Ao

ft
ft

Samplers:

S

B
Q) E\N' \Uq‘
§..72 J }. N ;’tl%
LAY \_X }/ hd Py
I S— S L o —
grms S S t
~f . Y
P =
\Y)

W Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form
Continuous Temperature Survey Form

Statlon# &M\Qéxé Station Name: : Samplers: LT

Interval Frequency  00:30 X

A

e
Water Temperature Logger \
1.D. # el { { “ailey r—w.e fﬁ
Water Depth i ft Deployment Depth ft ‘ st Witaw
Height (Abv Bottom) ft Retrieval Depth ft ;f 5'5’:; v
Air Temperature-Logger ~ B e
1.D. # W

Height (Abv Stream) ft

Date | Time Water| Air Weather/ N I \
Temp | Temp Comments 7
0y i =
o . ——
D b
S 15

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: Sgkr\w‘w Station Name:

i
‘

.y o

p v Samplers:
Interval Frequency  00:30
Water Temperature Logggr Ja
1D.# 20k q% 4972 ) P
Water Depth <. 86 ft Deployment Depth 2. 3 ft 7]
Height (Abv Bottom) ft Retrieval Depth ft //
. 4
Air Temperature Logger - )
I.D. # \
Height (Abv Stream) ft NG -
AT AN s .
] Water| Air Weather/ \e p * Lt}
Date | Time TV
Temp | Temp Comments o b 2 ‘j‘;”
N [N /
A" oL 5FF| Pe o SSW 375 aph A\,
7 of
N
o
AP

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Monitoring of Ambient Streams Report

Continuous Temperature Survey Form

Station #:

Interval Frequency

GC

00:30

Water Temperature Logger

ID.# }0L A%

Water Depth
Height (Abv Bottom)

Air Temperature Logger

Station Name:

20 Gc
()s?‘; ft Deployment Depth (7, ft ft

ft Retrieval Depth

Cesre

(;( (cen

Samplers: S _{X I,J@f;

I.D. #
Height (Abv Stream) ft
Date | Time Water| Air Weather/
Temp | Temp Comments
fD/- \2 1’1,.50'3 20 OC Cavp S\ o
2010 |\ 200 [775] (3ef y Y Sy e,

eI
4 _ < \
- zi_/’_", b ™

\(
\

pisl

L&

Air Temperature Logger Location:

Water Temperature Logger Location:

Cown fg\(‘) wre b \'{‘

L0
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D-1. Blank Survey Form

Continuous Temperature Surve% Form
!

Station #: rc Station Name: vy Samplers: «.\ f/l:
. -~
Interval Frequency  00:30
Water Temperature Logger |
ID.# _20b 97 S22
Water Depth ’2.& ft Deployment Depth |, 8 ft
Height (Abv Bottom) ft Retrieval Depth L e |
: \ i J£ i
Air Temperature Logger S - 05(& e
I.D. # B e
_—
Height (Abv Stream) ft F
st ~
n s
Water| Air | Weather X )ésr N
Date | Time . Y =
Temp | Temp Comments &\Q, 0\4“ |
A2 N =
2013 " |DBH[SF| Pr swo O~ Simpla| =t \ \\ T
d’ \ ol (i€ . _
) oh o 65\'1\\]6 J
] |

" |Air Temperature Logger Location-

Water Temperature Logger Location:

EAP080 - Standard Operating Procedures for Continuous Temperature Monitoring of Freshwater Rivers and Streams — 3/25/2018 — Page 23 of 24
Uncontrolled copy when printed

55



Continuous Temperature Monitoring of Ambient Streams Report

56



Continuous Temperature Monitoring of Ambient Streams Report

D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: Melane Miveds

Interval Frequency  00:30

Water Temperature Logger
1D.# 206 93 524
Water Depth 1.2DS &
Height (Abv Bottom)

Air Temperature ‘Logger
I.D. #

ation Name:

Wlare - il

DeploymentDepth \~% ft
ft Retrieval Depth

—_—

4

ft 2

Pt N

g Samplers: \W
Wi oAl
LI B [
mmjgw Q;%W:-‘m-n.

—"

Height (Abv Stream) ft ﬁzr}.({’ﬁ
. Water| Air Weather/ J/ v \T‘
Date | Time - - Comments 7
emp | Temp S B
4.1(i5 S¢F| P O- AT Tl )
Lo 197 N F) PC g 023 ;s R

A

Air Temperature Logger Location:

Water Temperature Logger Location:

,A‘W{ y
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: \/D
Interval Frequency  00:30

Water Temperature Logger

D.# 720692 “AGT

Water Depth
Height (Abv Bottom)

Air Temperature Logger

Station Name:

0.2 Deployment Depth
ft Retrieval Depth

%\ac&t \/ﬁlﬁ& @\"’ ¢ :’.\

Samplers:

Jee

%

2

%‘\

ﬁ{g'\

o

{

P

|

04« |
et -

b

%
,)

A

e

1.D. # \
Height (Abv Stream) ft \
\
Date | Time |Water| Air Weather/ o \\‘
Temp | Temp Comments {Qiq j
~l1 =, R f “ 2
Leebleaz [F ¥ G 25T TO =¥
- i ————

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station#: Terc ™ Station Name:  Teccwvgl M z)u“l.“@’\ Samplers: IR
Interval Frequency 00:30
Water Temperature Logger k}é
10.# 20b 94 b j —_
Water Depth Z.9 t DeploymentDepth |0 ft | e e i
Height (Abv Bottom) ft Retrieval Depth ft » \},t T
I = »
. - 2
Air Temperature Logger ;\ il / 3 95\‘
1.D. # = 7 RS
Height (Abv Stream) ft d — et
1\/ é———* > P B (i
. Water| Air Weather/ s s
Date | Time +
Temp |Temp Comments ?\~ i
&7y 1328 i
aotg |1320 | Lo J

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form
Station #: \ i G Station Name: \v\ & W4 Samplers: \S?j\‘:

Interval Frequency 00:30

Water Temperature Logger

<)
. 206 92 499 E

Water Depth l.O ft Deployment Depth 0\6

ft
Height (Abv Bottom) ft Retrieval Depth ft - -

-
3

b

..

)

Air Temperature Logger

1
ow
Dy -
Lo

I.D. #
Height (Abv Stream) ft

fiam

Date | Time Water| Air Weather/

Worpadl S/
N

Temp | Temp Comments

—

iy i
. / N
- - o [ 23] C2eF ! .- ST BA\ %’ i

'(\)
Q

e B

RCCE

ra

A

Air Temperature Logger Location:

Water Temperature Logger Location:
f

N
J ¢
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D-1. Blank Survey Form

Continuous Temperature Survey Form ‘
Station #: Station Name: j}(gr,\r\\)ﬁ{g Ta \\9 Samplers: SULA ns=

Interval Frequency 00:30

Water Temperature Logger

ID.# Dot A2 Sz

Water Depth 0.8 ft DeploymentDepth O- Y ; 1 -
Height (Abv Bottom) ft Retrieval Depth ft I -
Air Temperature Logger b “
Vi - :
I1.D. # 7 —
: o7 7
Height (Abv Stream) ft 3 > P
\ ¢
Date | Time |Water| Air Weather/ I /”f} 2
Temp [ Temp Comments k oo ~ 7
S-(( ) . 4 e b
2010 \Db\\ \0 A QL;, TH /PC 'E # . c“@ = =
"z'?b
= b4

o o'

73+
L~ _>4.// -y
"7 "

Air Temperature Logger Location:

Water Temperature Logger Location:

O«s‘v\%’\"c)\l ced (035

EAP080 — Standard Operating Procedures for Continuous Temperature Monitoring of Freshwater Rivers and Streams — 3/25/2018 — Page 23 of 24
Uncontrolled copy when printed

67



(]
[oX
Q
o
n
S
@®
()
o
-
w
-
C
2
o]
€
<
y—
(@]
(o))
=
o
@]
=
C
@]
=
—
>
-—
@©
—
()]
Q
=
()
T
(2]
>
o
>
=
-—
c
o
@)




Continuous Temperature Monitoring of Ambient Streams Report

D-1. Blank Survey Form

Continuous Temperatu;qe Survey Form
Station #: 20 & ﬂ% 6—13 Station Name: Z@A (,\/\Q,\ Samplers: . Fields , S AsWwusodb

Interval Frequency  00:30

Water Temperature Logger

1.D. # ]
Water Depth LA # Deployment Depth 0.4 ) N ARV S Q h
Height (Abv Bottom) ft Retrieval Depth ft ! swbo VW”)‘LA -&A/\,u
. ' Puist
Air Temperature ‘Logger
I.D. #
Height (Abv Stream) ft M! U!\jfx!’l’ I
Date | Time Water| Air Weather/
Temp | Temp Comments 4? \ d
Wb 665 Partiy Ty v i
< 7

Air Temperature Logger Location: ‘

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form
Station #: | )ﬁﬁ\/a{ Station Name:  Decniuhes @ \Joul L«Q Samplers: || fyeld ¢ ‘. S o Rgmevki

Interval Frequency 00:30 ‘?

Water Temperature Logger

LD.# 2056 3 S\ 4

Water Depth Q. %() ft Deployment Depth MOg " ’
Height (Abv Bottom) ft Retrieval Depth ft
. K+ WA gwvbwid vl
Air Temperature Logger d/ L2
I.D. # 1

Height (Abv Stream) ft

Water| Air Weather/
Temp [Temp Comments \

Qe | [\ eg¢ Moskly smmﬁ

Date | Time

L.

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form
Continuous Temperature Survey Form

Station #: 200 93, S\S  station Name: Desini\es (0 Woldnik Samplers: (L T e\ds . S, Aot

Interval Frequency  00:30 *

Water Temperature Logger

1.D. #

Water Depth 10O ft Deployment Depth 0.0 &

Height (Abv Bottom) ft Retrieval Depth ft
Air Temperature ‘Logger | e h
I.D. # -

Height (Abv Stream) ft N P

G ‘
)
" Water| Air Weather/ )
Date | Time ok
Temp [ Temp Comments VAN Y A Y e e Dol
\'5\1) 1212 | pﬂ,@ ¢ B\ WGy
7

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: CL\”*\W"? Station Name: Chooen Do Samplers: {.. Freide LS A MA

Interval Frequency  00:30
LN \?ﬁ
Water Temperature Lo geré;___‘ [ 2 G
ID.# 206 942 SU% Ry :
Water Depth \.' 30 ft Deployment Depth () ALy L 28 ;:; qu
—— - AN 43
Height (Abv Bottom) ft Retrieval Depth ft RN ><§ ( N
. | LTVT _ s’;(_e""
Air Temperature Logger ;’ 12 1 9 Ve
I.D. # i L g /3
Height (Abv Stream) ft T " i
/] Q\,?\” 2 RN N
B . Water| Air Weather/ . RS B \
ate | Time i o ——
Temp | Temp Comments %Q,, e \Q’ i \
W\»o {3+0 3 kol O\,w(ﬂ:’\" i A ;\,% /N \*&" R
[ o] ,“: s
e ¥4 s
} Ra SN
LN = NG
AN\ C«( \
-
N )
el
oebs
\~2ed
Air Temperature Logger Location:
{ b Al o Wﬂ)
Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form
Station #: Aﬁ&bfgeg\/\ StationName: S0, ¢ ng oy (O L Samplers: ¢, Cie\dy S, Aguvovkia
3 A} ) A}

Interval Frequency  00:30 ( - {

Water Temperature Logger

0.2 206 4% SlL

Water Depth 1.55 ¢ Deployment Depth 1.00O g ; U)fj \‘@\—Qﬁ \
Height (Abv Bottom) ft Retrieval Depth ft ot Ve
; I e R S S -
i ' | \ "“\{\ ‘t“c"
Air TemPerature Logger \ N\ e N
I.D. # - T
Hei P 1 b
eight (Abv Stream) ft l < A
T w /\ \,_A. ~
Date | Time |Water| Air Weather/ Q ‘g Va "/ =
y i3 td N
Temp | Temp Comments — (\i C\/ Oy ‘ ﬁé R~
AT 3 OVR((ADY QT oek—

Air Temperature Logger Location: 7 . -
o ( Mﬁa‘i‘» &f@xwv\ Levve VEopp B \
*

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: Station Name: Te<cly uheS (B Tum wfuwéamplers: \L Q/F, SLA

Interval Frequency 00:30

Water Temperature Logger
I.D. #

Water Depth 0. fz ft DeploymentDepth O .5

Height (Abv Bottom) ft Retrieval Depth

ft
ft

\

=)

<+

Air Temperature Logger
I.D. #
Height (Abv Stream) ft

Date | Time Water| Air Weather/
Temp | Temp Comments
3 o< SrFgved Ve s s
o Nn el kT QUMY @ (Lo
>

v\o( 4
4

D

.
4S

/-
&P

4G

S|
al

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: Pfa(( Lo Station Name: @f a8

Samplers: :YRF : TC

Interval Frequency  00:30

Water Temperature Logger H H
3 £
.2 _ 200 43 09 1 ]
Water Depth o Z tt Deployment Depth 0,5 & {
Height (Abv Bottom) ft Retrieval Depth ft . H 5
: €2 f
Air Temperature Logger { H
.D. # T £
Height (Abv Stream) ft s e ¢
I
i o~
Date | Time Water| Air Weather/ et a5 3 z
Temp | Temp Comments AT s . s M‘%
Vo 0 wg v [ORT T A A
A=) s ot
(o ¥
(11
e }
PN ¥
e e
et
\
Air Temperature Logger Location:
Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form
Station #: \Bg Wi % Station Name: &d#?j @

4{“

Interval Frequency  00:30

Water Temperature Logger

ID.# 206 92 SO

Water Depth gzas—ﬂ Deployment Depth Qo 15 ft
ft

Height (Abv Bottom) ft Retrieval Depth

—_—

Air Temperature Logger

ID.# ZOb 4% S oy

Height (Abv Stream) ft

< Eamﬁé Samplers: \S:RF ’ TC,

A

v (

Br:)\;&

A\

Date | Time Water| Air Weather/
Temp | Temp Comments

WD BUA %] owereost

HianlEn
N §\___<-:-:D T

A}

A&de
Lo,

<
=
e
ey

AW\

Air Temperature Logger Location:

Water Temperature Logger Location:
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K Chelglis  Fdbit g4 ‘his
location
D-1. Blank Survey Form

Continuous Temperature Survey Form "
Station #: Cj(b SoVN\  Station Name: gca#er D 6/ SoIA Samplers: \’?FQ‘; TC

Interval Frequency  00:30 l/
Water Temperature  Logger T - ;\. — .
1LD.# 20 A% 505 ‘ SRS i/ —
Water Depth 5 . ‘ ft Deployment Depth Z ¢ Z ft | 1 ) i i S {{N_M J—
Height (Abv Bottom) ft Retrieval Depth it ra R ol n
f 4! ST F
. \ Ce“v\ﬂ Moc’,‘a?"” {
Air Temperature Logger T~ Wae't 5(5 ) /
I.D. # e ol ;7
Height (Abv Stream) ft
. - \
Date | Time Water| Air Weather/ ' \
Temp | Temp Comments ‘ . \l/
” fy
a9 112% 9T oo Aoy /’
\ \
N i
J /
= /

Air Temperature Logger Location:

Water Temperature Logger Location:
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\Bé!f “"I'/‘y AR Yl WAeF i a7

D-1. Blank Survey Form

Continuous Temperature Survey Form
Station #: Station Name: ph ﬁ/ig Samplers: ;@\? JE
; v ) k)

Interval Frequency  00:30 ( \
Water Temperature Logger 5 e -
ID.# 20k A% HSO6L A(JW/L [ \
Water Depth 2 Q ft Deployment Depth ‘ ° ft i ﬁ) ) \
Height (Abv Bottom) ft Retrieval Depth X4
Air Temperature Logger 5 2
1.D. # \ )
Height (Abv Stream) ft Y / ¢
- I} q" PVWD' ﬂ
- Water| Air Weather/ . \ i \
Date | Time Temp | Temp Comments I i )(((i"x ) ‘25\31 QJ
5 <)
Malosolizesd 5oy oo, B S Ta0e)
' 27 S
ol N
Xed =
10 i
4
J / !

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form
Station #: kOo - Station Name: T v Samplers: SLA |, M

Interval Frequency  00:30

ID.# 206 93 S|
Water Depth AL _ft Deployment Depth ft ;
= Vs |

Height (Abv Bottom) ° ft Retrieval Depth

O Cindorbloge ' o —

Water Temperature Logger /?

Air Temperature Logger

— 1D, # S LB undes
Height (Abv Stream) ft 2 ‘cwj(»‘:
; ~ BUuD<E
Date | Time Water| Air Weather/
Temp [ Temp Comments
430

[OZ/O {23% 5‘1'0‘: 0\)@//&5‘{’ ' As'P/\‘/Lk‘.(wB

R

W voles  fow Yo kol s

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: Station Name: McA(lislevy @ T_5 Samplers: (€ SLA

Interval Frequency  00:30

e

Water Temperature Logger g‘/ <
I.D. #

Water Depth 'HE ft DeploymentDepth \. 0 I

Height (Abv Bottom) ft Retrieval Depth ft

Air Temperature Logger

I.D. # )
Height (Abv Stream) ft 4]
0 !
Date | Time Water| Air Weather/ ) —_
Temp | Temp Comments SN
A 6 o Conhzo red v Yo% N
QARG U 30

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: Gx\—a'v-\ Station Name: F "} -)»oy,

Samplers: JR‘F ) T(

Interval Frequency  00:30

Water Temperature Logger

1D, # / A\ A 5(1\,0% i
Water Depth ft Deployment Depth t 0 I ft ] ! \\ ,uj‘affm 4
Height (Abv Bottom) ft Retrieval Depth ft ,4' ,/ X0 k\?‘i’ Fé
Air Temperature Logger - H @ 3 L [’ A 5
D.# 206 4 SZ¢ D Lty PSS <
Height (Abv Stream) ft |
- Gt

Date | Time Water| Air Weather/ / Mw« Le

Temp | Temp Comments W

'{[Z& [S:0A13.02f 2 /05,?,!% oulrealt

f

\
—_—
A

T

b \n MU)\!}

Air Temperature Logger Location-

Water Temperature Logger Location:

EAP080 — Standard Operating Procedures for Continuous Temperature Monitoring of Freshwater
Uncontrolled copy when printed

94

Rivers and Streams — 3/25/2018 — Page 23 of 24



Continuous Temperature Monitoring of Ambient Streams Report

95



Continuous Temperature Monitoring of Ambient Streams Report

D-1. Blank Survey Form

Continuous Tem

Station #:; ! ‘v\omt

perature Survey Form
Station Name: 145, Dy
HAoA |

Samplers: ﬂ? : TC

Interval Frequency  00:30 — e 4 G
= [ A el [ &
Water Temperature Logger ;‘ 4
I.D. # >
Water Depth 0! (2 ft Deployment Depth ( 2! ft a%
Height (Abv Bottom) ft Retrieval Depth ft e N
Air Temperature Lo ger A \ by, o SO
D.# _20b 4% & 3| I.\ LG ASINNA S
Height (Abv Stream) ft y E L
. 7
{ ol
D . Water| Air Weather/ ,I—M\df"“&, -\3‘
ate | Time P
Temp | Temp Comments ; (@ A&“’\’Q
/A1 A1) cTovdy AR o
7 » Iy
v‘ !;’\ ;
)

!Tir Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station #: \Z-C \w\»

Station Name:

Moyt

Samplers: j?{ ‘TC

L
Interval Frequency  00:30 / @6‘ Sy
| I I -
Water Temperature Log er YT !
ID.# 206 9 \ PR S \ -
Water Depth O E‘ ft Deployment Depth (2 ft \ sl
Height (Abv Bottom) ft Retrieval Depth ¥ ] ‘ N0
‘ 1 :
Air Temperature Logger i o 25,
L.D. # \ j K Q‘ ) 3\
Height (Abv Stream) ft A s - ool
Y\ e e T Yk S
. |Water| Air Weather/ \ a9 , X{/\"
Date | Time 7 >,
Temp | Temp Comments y k\o&pa/
. ., 43 7 3 ; g
W W 2.2 1. e \0"3% overy agft (l(? , 0N RS
' /
| 4
‘&I/
e . L S
— Ny »‘(»u U T e
Air Temperature Logger Location: . , _5(_ A N
(‘N\o*qk AC@uga, Trova G, B F 4 }
Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form )
Station #: g(o €l station Name: . D@%‘?Sé‘) C(D‘o’? {‘;M £-Samplers: )@F

Interval Frequency 00:30

Water Temperature Logger

ID.# 20692 S 2%

Water Depth f}aﬁ%f-é ft Deployment Depth (!,5 ft
Height (Abv Bottom) ft Retrieval Depth ft
Air Temperature Logger
I.D. #
Height (Abv Stream) ft
< o
. Water| Air Weather/ . ) "":«
Date | Time
Temp | Temp Comments
o |3 BT 0C S5 0l | |

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form
Station #:

Interval Frequency 00:30

Water Temperature Logger
20693

1.D. #

525

Water Depth

Height (Abv Bottom)

Q A+ Deployment Depth (O, 2 ft ;
ft Retrieval Depth ft ] 4

Air Temperature Logger

I.D. #

Height (Abv Stream)

Station Name: Ellmina €O x&?
B)

Samplers: .NL( \ <

'\,

\\
/‘\ﬁ
—H

od ide\ft

Date

Time

Water

Temp | Temp

Air

Weather/ . \ \

g7

Xarla

0900

LLA@‘-}C’I

E>°F

;tznments \\ A/

N
\

b

!
- /

e 17

orma | ‘7\\

[
{ OCitte /

il

Air Temperature Logger Location:

Water Temperature Logger Location:

C 0‘4\‘5\)“3 024 3
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VR
-
D-1. Blank Survey Form \;‘T}
Continuous Temperature Survey Form \
< . \ 4
Station #: l \ hh‘f Station Name:  \\0odsrdh @ \r(\alov‘l Samplers: || ;
J A\ N l
‘ TNC
Interval Frequency 00:30 ¢ s N '
NS { p
Water Temperature Logger —t———d L e Sl I
1D.# _20(, 43 597 ] — !
Water Depth .} ft DeploymentDepth |.O ft | ‘ AN 4 i
Height (Abv Bottom) ft Retrieval Depth ft N i - ol
\)‘ . A} 4
| . v\ N 8
Air Temperature Logger ] Q o
1.D. # -z '
Height (Abv Stream) ft 3 F
D " Water| Air Weather/ . ] S N
ate | Time ; - ¢
Temp [Temp Comments L \ \\ ‘
41 13,231, b\°F tevt Lagq.er 'S Pl“)“}'né YL ' AN 'R \"'J /
2020 (559 [T v aedote pha#2 fﬁlquz-ww.v{r N ?"’L")L{: ,,/
\\§__/ -

Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Survey Form

Station # \D(slgus  Station Name: &MJ@LA @@/ﬁgiﬂﬁﬂ* Samplers: jg(‘ ) 1<
\

Interval Frequency  00:30

Water Temperature Logger ‘ !

o.# 206 A3 529 "/
Water Depth !I]: ft Deployment Depth I ft L.

Height (Abv Bottom) ft Retrieval Depth

Air Temperature Logger /
I.D. # b S N o
Height (Abv Stream) ft G I . b
Date | Time Water| Air Weather/ ) ‘ / i
Temp [ Temp Comments / Liny
el i ! Aol }
29/16.0% H.. ol C(ouAu\_ S o - ; BN I Pl
/ ' \} 9 e S A '7\ - “’
5 5 B 1
L2 by

\
Air Temperature Logger Location:

Water Temperature Logger Location:
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D-1. Blank Survey Form

Continuous Temperature Su

£ .
Station # E (j Station Name: W@Ooj ;;zr:p‘ @ p @ Samplers: _\:YRP i TC,

Interval Frequency  00:30

Water Temperature Logger
I.D. #

Water Depth O_,_BS_— ft Deployment Depth (246 ft
ft

Height (Abv Bottom) ft Retrieval Depth

e
/

: N v
Air Temperature Logger . ‘\TN \ |

ID.# 206 43 S7% j

Height (Abv Stream) ft

Date | Time Water| Air

Weather/
Temp | Temp

Comments

-
&
£
(S
=
S

f/oudb}; s rack

“i‘;:\\&
S
G
N

\

Air Temperature Logger Location:

Water Temperature Logger Location:
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