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Figure 1. EWD and project area location.
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Figure 2. East Weaver Creek watershed and the greater Weaver Creek watershed.



Procedure

Data from various sources and locations on the East Weaver Creek were used to analyzed
stream data and assess water quality (Figure 3). The U.S. Geological Survey (USGS) installed a
Style-A Staff Gage at two sites downstream of the EWD. RSL has been monitoring water
quality, water quantity, and barometric pressure since 2011 at the Butterfield Bridge stream
crossing site (0.75 miles downstream of EWD). RSL utilized pressure transducers above the
water surface. Their barometric pressure data was used to calibrate with the 5C’s flow data by
subtracting these measurements from those recorded by the submerged transducers. The
calculations will give the pressure created by the water column above the transducer. The USFS
has been continuously monitoring temperature at the Schofield Gulch (approx. 1 mile upstream
of EWD). In 2016, the 5C installed three HOBO Onset Data Loggers - U20L-04 in East Weaver
Creek at three monitoring points (Figure 2). Monitoring site #1 (EWD) is located within the
WCSD intake stilling basin, directly above the EWD. Monitoring site #2 (Water Tank) is located
instream, downstream of the EWC water tank. Monitoring site #3 (East Weaver Campground) is
located instream at the EWC. The use of HOBOSs to monitor temperature and flow continues
today. The data loggers were set to record absolute pressure and temperature at 15 minute
increments set on the hour (PST). Periodic discharge measurements were made at each of the
sites at established cross sections in order to establish a rating curve.

Ideally, data loggers will be placed in the creek after the last of the spring rains and will
be retrieved in the fall, before winter storms. The reason for this is to be able to capture the peak
summer temperatures and to reduce the likelihood of losing a datalogger during high flows. To
ensure yearly accurate readings, find a suitable pool to place the data loggers in. The pool will
need to be deep enough so that the logger will remain under water for the duration of the
summer. It will need to be well mixed and out of the thalweg and direct sunlight. Due to the high
storm volumes and pedestrian traffic, the HOBOs were deployed and stationed differently than
most data loggers. Rather than using a rebar or a large rock, HOBOs at the water tank and the
EWC were placed inside a 3”” metal pipe and topped with a steel cap (Figure 4). The bottom of
the steel cap is attached a vertical metal rod with a loop at the end of it and the data logger is zip-
tied to the loop. Ensure the data loggers will not be damaged or removed by others. At the EWD,
the HOBO was deployed differently as well to capture the difference in temperature and flow of
the stilling basin. This HOBO is located within the stilling basin, on the bottom rung of the
ladder. The HOBO is contained within a PVC pipe dotted with holes. The PVC is fastened to the
rung by metal fasteners and zip-ties.

GPS points were taken at each location so that the placement of the logger can be
accurately displayed on a map and this will help in retrieval. Photographs of the logger
placement are also important to document the location of the logger. Hang flagging near the
datalogger placement to identify the location of the datalogger to assist with retrieval. If the
datalogger is being placed somewhere accessible to the public, try and hide it as much as
possible and post a sign, or include information nearby letting the public know what it is and to
please help us with our study by leaving it alone (or something to that effect).

The HOBO devices constantly measure water temperature and flow for about four
months before needing to be read and cleared of data. These data loggers are programmed to log
the water temperature at 15 minute intervals. When taking the devices out of the water to
download data, make sure to write down the time and day. There is a possibility that the devices
are still reading the environment and could skew the data when taken out.



The devices should be brought back a safe and dry station. The data loggers require the
program, HOBOware, to read, download, and re-launch the loggers. After downloading the data
of all devices, clear the device and re-launch the HOBO for a later date. The HOBO data loggers
were also programmed to measure absolute pressure. The absolute pressure data collected was
converted to water stage using the barometric pressure data collected by Redwood Sciences Lab.
The daily average water temperature data was graphed with the sensor depth (water stage) for
each monitoring point as well as the maximum and minimum daily water temperature.
Additional data at other locations on East Weaver Creek are included in this report for a more
comprehensive water quality study.

The document does not define what constitutes the “summer” period. Non-core juvenile
Coho rearing is defined as moderate to low density salmon and trout rearing usually occurring in
the mid or lower part of the basin, as opposed to areas of high density rearing which are termed
“core” rearing areas. This criterion is derived from analysis and synthesis of past laboratory and
field research.
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Figure 3. Water quality monltorlng locations on East Weaver Creek. The map includes
monitoring locations used by the 5C, USFS, USGS, and RSL.




Figure 4. HOBO container for Monitoring Sites #2 and #3.

I11. Results

Water temperature and stage monitoring began by 5C in 2014 to determine baseline
water quality prior to removing the EWD and relocating the WCSD water intake. Prior and
ongoing monitoring was also performed by USFS and RSL. Stream temperature monitoring by
USFS, USGS, RSL, and 5C provides a range of data at several points within a 1-2 mile range of
EWD. A series of temperature and flow monitors were located within the project area providing
data during record low flow periods. Temperature monitors also recorded stream temperatures in
normal and above average precipitation years as well. The graphical results of the water quality
monitoring on East Weaver Creek are shown below, from the earliest data collected (2011-2012)
to the latest data collected (summer of 2020). Graphs include the daily maximum, average, and
minimum temperatures and daily stage for various monitoring points on East Weaver Creek.
Precipitation data was acquired from the NOAA’s National Centers for Environmental
Information Local Climatological Dataset (Figure 5). Information regarding records for water
rights holders for East Weaver Creek was obtained through the California Water Resources
Control Board Electronic Water Rights Information Management System (eWRIMS) (Table 1).
The WCSD diversion quantity was determined based on the maximum capacity of the sand
filters components of the East Weaver Creek facilities, which are the limiting factor for the
facility.



Upstream from the EWD at Schofield Gulch, USFS data shows the temperature ranges
from 40 - 58°F in the summer to 32 - 44°F in the winter of 2011-2012 (Figure 6). Later years
(2013-2014), the same monitoring point displays temperature ranging from 48°F - 63°F in the
summer and 32-47°F in the winter (Figure 7). Data from just above the WCSD intake diversions
shows temperatures remaining below 60°F during the summer and dropping to a minimum of
32°F in the winter (Figure 8). At the end of East Weaver Road (HWY 3 monitoring site)
temperatures reached 70°F in the late summer and slowly decline, but temperatures remained
above 60°F in the early fall (Figure 9). The Butterfield Bridge monitoring site, just upstream of
HWY 3, also had high temperatures (Figure 9).

The next set of graphs (Figures 10-19) display the daily average stage and minimum,
average, and maximum temperatures at the three 5C monitoring locations surrounding the EWD
(EWD, Water Tank, and EWC). Data errors in calculating average stage are apparent in Figures
12 and 16. EWD stage flow drastically drops in multiple areas due to environmental conditions,
calculation errors, or other factors. Some of the daily maximum and minimum temperature
graphs included in this report are not accompanied by the stage flow calculations (Figures 14-
15). This is due to a recording error when reading out the data loggers; the data for the specific
time periods are not compatible with the software used to recalibrate the data with the RSL
barometric data.

Table 1. Reported direct diversion from East Weaver Creek.

. ) Reported Direct Diversion
Applicant ID Name Entity Type chs/day qallday
AQ015472 Daniel Powers Individual 0.006 4000
A016510 Gay Buitler Individual 0.050 32316
S000361 Weaverville Community Services District Corporation 1.730 1118124
S004681 Trinity River Lumber Co. Corporation 1.000 646315
S008683 Bertha Loving Individual 0.000 0
S008684 Eric Peterson Individual 0.006 4200
S008691 Robert Thomas Individual 0.000 0
S008800 Jerry Main Individual 0.020 12672
S009042 Willis Norman Individual 0.000 50
S009043 Michael McFadin Individual 0.000 0
S009044 William Wardall Individual 0.001 750
S009053 Lowain Hatfield Individual 0.000 0
S009121 Patricia Kraus Individual 0.001 900
S009156 Florence Burroughs Individual 0.001 730
S012481 Jerry Brasuell Individual 0.090 58168
S020366 Brandt Gutermuth Individual 0.010 6463
Total 2.92 1884688
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Figure 5. Monthly precipitation totals in Weaverville, CA. Data was acquired from NOAA’s National Centers for Environmental
Information Local Climatological Dataset.
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Figure 6. Daily maximum, average, and minimum water temperature at Schofield Gulch. Data was collected from 7/6/2011 to 6/20/2012 by

USFS. Schofield Gulch is approximately one mile upstream of the EWD.
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Figure 7. Daily maximum, average, and minimum water temperature at Schofield Gulch. Data was collected from 7/8/2013 to 7/14/2014 by
USFS. Schofield Gulch is approximately one mile upstream of the EWD.
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Figure 8. USFS daily water temperature above the WCSD intake diversion. Daily maximum and minimum water temperature data was collected
from 7/6/2011 to 6/20/2012. Data was acquired by the USFS directly above the WCSD EWD intake.
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Figure 9. Daily minimum and maximum water temperature data. Data was collected at three locations (HWY 3 Bridge, Butterfield
Bridge, and below EWD) between 8/13/14 and 11/21/14. The “Below Dam” data logger is located downstream of the return flow from
the WCSD water treatment facility.
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Figure 10. Daily average stage and water temperature for summer 2015 to spring 2016 (06/04/2015 to 03/09/2016). Data was taken at
the EWD, EWC, and the Water Tank by 5C staff.
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Figure 11. Maximum and minimum daily temperatures at EWD, Water Tank, and EWC monitoring sites. Data was collected from
06/04/2015 to 03/09/2016 by 5C staff.
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Figure 12. Daily averages of water temperature and flow data at EWD, Water Tank, and EWC. Data was collected from 07/01/2016
to 02/12/2017 by 5C staff.
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Figure 13. Daily maximum and minimum water temperature. Data was collected by 5C staff at three locations on East Weaver Creek
in 2016 and 2017.
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Figure 14. EWD, Water Tank, and EWC maximum and minimum daily temperatures. The graph displays daily maximum and
minimum stream temperature data from 06/06/17 to 12/17/17. Data was collected by 5C staff. The data is not accompanied with an
additional graph of stream flow due to data file errors.
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Figure 15. EWD maximum, average, and minimum daily temperatures. Stream temperature data was collected from 08/30/18 to
04/13/2019 by 5C staff. The data is not accompanied with an additional graph of average stream flow due to data file errors.
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Figure 16. Daily average water temperature and stage data. Data was collected at monitoring points #1-3 (EWD, Water Tank, and
EWC). Data displays daily average stream stage and temperature from 6/26/19 to 2/7/20. Data was collected by 5C staff.
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Figure 17. Maximum and minimum daily water temperature. Data was collected at monitoring points #1-3 (EWD, Water Tank, and
EWC) by 5C staff. Graph displays daily temperatures from 6/26/19 to 2/5/20.
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Figure 18. Daily average water temperature and flow data at EWD, Water Tank, and EWC. Data was collected from 6/3/20 to 11/9/20
by 5C staff.
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Figure 19. Maximum and minimum daily water temperature data collected at EWD, Water Tank, and EWC. Data was collected from

6/3/20 to 11/9/20 by 5C staff.




Discussion

East Weaver Creek is an important habitat for threatened coho salmon and other aquatic
species. Based on the assembled temperature data it appears that stream temperatures above the
dam typically remain below thresholds for coho and steelhead survival, even in drought years.
The habitat upstream of the EWD is cold water habitat capable of providing critical summer
salmon rearing habitat in the Weaver Creek watershed. Favorable topographic and riparian cover
from EWC upstream to the headwaters reduce direct summer sun from reach the stream, helping
moderate peak daily temperatures in the stream. The stream above EWD has never been
observed to dry up and upstream temperature monitoring shows the creek is capable of
supporting salmonids even in drought periods (Figures 6-8). In Figures 6 & 7, the highest
recorded summer temperatures (62-63°F) for three summers do not exceed the USEPA 7DADM
recommendation for salmonids of all life cycles. Upstream temperatures do not exceed 63°F
7DADM, making habitat upstream of the EWD optimal summer habitat for migrating and
rearing salmonids. The habitat upstream of the EWD indicates “good” habitat environments for
coho even during the summer months and “very good” habitat almost year round (Figures 6-8)
(NMFS, 2014). Re-establishing connection to upstream habitat and increasing flows downstream
will encourage salmonids to spawn earlier in the year, maintain low summer temperatures, and
provide thermal refugia.

Reservoir Effects

Reservoirs can affect water temperature, depending on the design of the reservoir;
however, the “reservoir” behind the EWD is less than 0.5 acre feet of storage capacity and is
filled with stream bedload, making the “reservoir” act as a run of the river facility. The minimal
retention time in storage minimizes the potential effects of water storage on temperature.
Upstream of the EWD, favorable topographic shading and riparian cover reduce direct sunlight
from reaching the stream, helping moderate peak daily temperatures. This can be seen in the
moderated temperatures and preferable coho conditions upstream of the EWD (Figures 6-8).

Baseline Stream Temperatures

Downstream of EWC, the stream provides little summer rearing habitat due to diversions,
lack of cover, and limited pools. The entrenched portions lack critical habitat elements such as
large wood components, pools, and overbank habitat elements. East Weaver Creek stream
temperatures increase with distance from the snowpack headwater sources and can reach critical
limits for fisheries approximately 4 miles downstream of EWD at the East Weaver Creek Levee
(located at the intersection of Levee Road and Main Street). Water temperatures below the East
Weaver Levee can reach lethal temperatures in summer. In some reaches, the stream dries up
entirely. Water diversion for domestic, agricultural, and industrial uses further reduce summer
rearing habitat opportunities below EWD. The primary sources for temperature increases are
naturally warming factors; but, these are exacerbated by confined floodplains, historic mine
tailing, water diversions, levees, and narrow riparian bands. Compared to upstream, stream
temperatures downstream of the EWD differ greatly and increase to conditions unsuitable for
coho. As flows in East Weaver Creek decline around mid-June, temperatures begin increasing as
a result. According to the data, as summer flows tend to decrease, temperatures rise towards
lethal levels for coho and steelhead.

The data also shows a correlation between distance from EWD and stream temperature;
as water moves downstream and flows decrease, stream temperatures gradually raise. The
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