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I. Introduction

This report summarizes hydrologic monitoring conducted by the Yurok Tribe
Environmental Program (YTEP) during Water Year 2006 (WY06), which covers October
1, 2005 through September 30, 2006. YTEP operates real-time gaging stations in
McGarvey Creek, Turwar Creek, Blue Creek, Tully Creek, and the Klamath River
estuary (Figure 1). Hourly data from real-time sites can be accessed through YTEP’s
website at: http://exchange.yuroktribe.nsn.us/Irgsclient/stations/stations.html (all data is
provisional and not to be cited or used for analysis until published in our annual Water

Year Report).

YTEP’s goal in operating gaging stations in tributaries to the Lower Klamath is to obtain
a continuous record of streamflow, which can be estimated by creating a relationship, or
rating curve, between gage height at the gaging station and discharge measurements
taken at a range of water levels. In addition, data such as suspended sediment
concentration (SSC) and turbidity are also monitored during the winter months, when
most sediment transport occurs in watersheds. Watersheds can be impaired by excessive
sediment loads, which can lead to changes in channel morphology, habitat degradation,
loss of spawning habitat, and may influence salmonid migration. The objectives for
conducting this monitoring are: 1) establish baseline conditions and long-term trends, 2)
provide a basis for comparing inter-annual flow regimes as they relate to fisheries studies,

and 3) to monitor long-term progress of restoration projects.

The gaging station in the Klamath River estuary is unique in that it is not used to monitor
streamflow. Gage height in the estuary varies both seasonally and daily and is greatly
influenced by tidal activity. YTEP’s goal in operating this gaging station is to increase
our knowledge of the estuary and investigate how tidal stage, river flow, and the location

of the mouth affect the physical, chemical, and biological characteristics of the estuary.
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Figure 1. Locations of real-time monitoring stations operated by the Yurok Tribe
Environmental Program during WY06 (EBAM station measures air quality and
RAWS station collects meteorological data).



II. Quality Assurance

Data collected for this project is managed under quality assurance (QA) and quality
control (QC) procedures that have been approved by the USEPA. YTEP’s Quality
Assurance Program Plan (QAPP) was finalized and has been implemented since 2001
(Yurok Tribe Environmental Program, 2001) and is overseen by YTEP’s Program
Director. The QAPP details the quality assurance and quality control procedures used to
ensure and document that data is accurate, precise, complete, and representative of actual
field conditions. The QAPP additionally describes the planning, implementation, and
assessment criteria required for projects performed by YTEP for the generation,
acquisition, and use of environmental data. Changes to the QAPP are approved by the

Environmental Program Director.

In order to ensure comparability and accuracy of data, YTEP uses Standard Operating
Procedures (SOP’s) and follows USGS approved methods of data collection. YTEP also
operates under an EPA approved Sampling and Analysis Plan (SAP) for bedload and
suspended sediment (Yurok Tribe Environmental Program, 2003). Where an SOP does
not exist for a certain instrument or procedure, Y TEP follows the manufacturer’s
suggested procedures. Detailed logs are kept in waterproof field notebooks at each
gaging station location and waterproof datasheets are used during data collection. In
these records, any malfunctions, unusual circumstances, alteration of gage height, and/or

other variations are noted.



III. Gaging Station Locations

Site selection criteria for gaging stations include spatial distribution, watershed
restoration activities, proposed future development, and fisheries monitoring. Sites were
located in the lower reaches of watersheds that characterize water quality and watershed
health condition throughout the lower Klamath. All tributaries currently monitored vary
in size, geology, and geographic location and can potentially be used in the future to
make inferences to neighboring watersheds. YTEP is in the process of developing
baseline conditions to document the magnitude and duration of water quality impacts.

The following reasons were used as selection criteria for gaging station locations:

1. Spatial Distribution — Sites located in the lower reaches of watersheds that
characterize the water quality and watershed health condition throughout the
lower Klamath.

2. Activity Specific — Sites located above and/or below activities that may
potentially impact water quality.

3. Watershed Restoration Activities — Sites located in watersheds that have active
or proposed restoration activities.

4. Proposed Future Development — Sites near locations of resource and proposed
resource development.

Table 1. Selection criteria priority matrix for gaging station locations.

Stream Watershed Pri.m al.*y Secqnde.lry Other
Criteria Criteria
Blue Blue 1 3 2
McGarvey McGarvey 3 1
Tully Tully 4 1 2
Turwar Turwar 1 3 2




The McGarvey Creek gaging station has been in operation since December 1, 2001. The
station is located at 41° 29’ 11.29” north latitude, 124° 00’ 34.46” west longitude,
approximately 100 ft downstream of the confluence of the West Fork McGarvey and the
mainstem. The total drainage area of the watershed is 5,667 acres (8.86 mi’) (Figure 2,
Figure 3). The gaging station captures flows from the upper 6.54 square miles of the
watershed, which is 73.8% of the watershed. During winter storm events, flows are taken
from a bridge crossing McGarvey Creek approximately %4 mile downstream of the gaging
station. Den Creek flows into McGarvey Creek directly upstream of the bridge, so flow
measurements were taken in Den Creek and subtracted from the mainstem measurement
during these events. McGarvey Creek was the first gaging station installed by the Yurok
Tribe Environmental Program due to the widespread logging that had occurred in the
watershed and planned restoration that has since occurred. The Yurok Tribal Fisheries
Program (YTFP) operates an outmigrant trap just downstream of the McGarvey Creek
Bridge and has also implemented a passive integrated transponder (PIT) monitoring

project.

The Blue Creek gaging station has been in operation since April 2003 and is located at
41° 27’ 00” north latitude, 123° 53’ 40” west longitude, approximately Y4 mile
downstream of the confluence of the West Fork of Blue Creek with the mainstem. Blue
Creek was targeted because it is a unique watershed and is a major tributary to the Lower
Klamath River with a total drainage area of 80,321 acres (125.49 mi®) (Figure 2, Figure
4). Extensive logging activities have and continue to occur in the Blue Creek watershed,
along with restoration projects. The gaging station location captures activities from the
upper 95.9% (120.32 mi?) of the watershed. During storm events, flows are taken from
the B10 Bridge approximately Y2 mile downstream of the gaging station. YTFP also
monitors outmigrating salmonids in Lower Blue Creek and conducts extensive spawner
surveys during the fall and winter months in the mainstem, West Fork of Blue Creek, and

Crescent City Fork of Blue Creek.
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Figure 2. Watershed boundaries of Blue, McGarvey, Turwar, and Tully creeks and the
location of YTEP gaging stations within these watersheds and the Klamath

River estuary.




Figure 3. McGarvey Creek gaging station turbidity boom and staff plate (downstream of
turbidity boom on left bank).

Figure 4. Monica Hiner taking a flow measurement at the Blue Creek gaging station on
May 23, 2006.



The Turwar gaging station has been in operation since October 9", 2003. The station is
located at 41° 32” 6 north latitude, 123° 58’ 43” west longitude. The gaging station is
located several miles upstream of the mouth due to subsurface flows during summer
months in the lower reach. YTEP plans on installing a gaging station on Turwar Creek at
the Highway 169 Bridge to investigate the difference in discharge during winter and
spring months when the creek is flowing. The total drainage area of the watershed is
20,380 acres (31.84 miz), and 81.6% (25.98 miz) of the watershed is upstream of the
gaging station (Figure 2, Figure 5).

The Tully Creek gaging station has been in operation since February 11, 2005. The
station is located at 41° 13’ 42” north latitude, 123° 46’ 32” west longitude and
encompasses a drainage area of 11,267 acres (17.6 miz) (Figure 2, Figure 6). The site
location is approximately Y mile upstream of the creek mouth and was selected to
monitor the impacts of development adjacent to Tully Creek. Due to its proximity with
the creek mouth, the gaging station captures activities from 99.6% (17.53 mi?) of the
watershed. During storm events, flows are taken from the Tully Creek Rd. Bridge

approximately 200 ft. downstream of the gaging station.

YTEP also installed a gaging station in the Klamath River estuary on September 29, 2005
at 41° 32° 45” north latitude, 124° 04 21" west longitude. The site is located
approximately ¥2 mile inland from the Pacific Ocean at Requa. Water levels are recorded
at this site; however, they are not used to calculate discharge. Gage height varies in the
estuary seasonally as well as daily depending on many factors including river flow, tidal
stage and location of the river mouth. The goal of operating this site is to increase the
knowledge about the estuary and investigate how tidal stage, river flow, and the location

of the mouth affect the physical, chemical, and biological characteristics of the estuary.



Figure 6. Kevin McKernan and Ken Lindke at the Tully Creek gaging station taking a
staff plate measurement during a winter storm.



Figure 7. Gaging station located in the Klamath River estuary at Requa Resort.

IV. Methods

Gage height was measured at computerized gaging stations using WaterLog® H-350XL
Pressure Transducer/Data Collection Platforms at McGarvey, Blue, Turwar, and Tully
Creeks. A WaterLog® H-350 Pressure Transducer/Data Collection Platform was
installed in the Klamath River estuary. The following parameters are measured at each
site on a fifteen-minute time interval throughout the year: date, time, stage, air
temperature (inside the gaging box), and battery voltage. Turbidity and water
temperature are also measured in Turwar, McGarvey, and Blue creeks using a DTS-12
SDI turbidity sensor (Forest Technology Systems, Inc.). Daily and cumulative rainfall
data are collected at Blue, McGarvey, and Tully creek stations using WaterLog® H-340
Tipping Bucket Rain Gauges.
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Data was downloaded from the gaging station using either a SanDisk Compact Flash
Memory Card (for H-350XL models) or by exchanging linear datacards (H-350 model).
During site visits, gage height was compared visually to water level on a fixed, graduated
staff plate and adjusted accordingly when a difference greater than 5% was observed. If
gage height was adjusted during site visits, it was noted in the site field notebook and the
data file was flagged accordingly. At sites with turbidity booms, the location of the
turbidity probe was monitored and adjusted throughout the season to ensure that they
were positioned above the streambed and approximately mid-water column depth to

ensure accurate data collection.

Flow measurements were collected at or near the gaging station periodically, especially
during high flow events during winter months. Stream discharge was measured by
wading, with a bridge crane, or with a bank operated cableway using USGS methodology
(Buchanan and Somers 1969, Nolan and Sultz 2001). Discharge was measured using
either a Price AA® or Pygmy® flow meter, depending on stream depth, and an
AquaCalc® flow computer. During high flow measurements in Turwar Creek,
measurements were taken at a cableway installed at the gage site. In McGarvey and Blue
Creeks, however, non-wadable flow measurements were taken from bridges downstream
of the gage site using a sounding weight, crane, and B-reel. At Blue Creek, the distance
between the gage site and the bridge on the B-10 road is approximately one kilometer,
with no measurable surface inputs between the two points. In McGarvey Creek the
bridge is approximately %2 kilometer downstream of the gaging station, with Den Creek
flowing into McGarvey Creek directly upstream of the bridge. During high flow
measurements, a flow is also taken from Den Creek and subtracted from the total
McGarvey flow so that discharge at the bridge is comparable with flow at the gaging

station.

Flow measurements taken at each site were used to create a rating curve based on USGS
methodology (Kennedy 1984). Two separate rating curves were used to calculate
discharge estimates for Blue Creek, due to a change in channel morphology during the

New Year’s flood event. To estimate a continuous flow record at each gaging station, the
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rating curve equation was applied to gage height datum. Minimum, maximum, and

average daily streamflow were calculated, and total monthly discharge in acre feet was

calculated using the following formula:

Acre Feet / Month = {(x)cf ,00sec 60min 24hr #days } , Jacrefoot
43,560 cf

sec  min hr  day month
YTEP also periodically collected suspended sediment samples at gaging stations during
WYO05. Depth integrated samples were collected using either a US-D-48 wadable
sediment sampler or US-D-74 sampler attached to either a bank operated cableway or
crane for non-wadable sampling. YTEP followed Equal Width Increment (EWI)
methodology developed by USGS (Edwards and Glysson 1998). Sediment samples were
analyzed by Graham Matthews and Associates (Arcata, California) following all USGS

protocols to determine suspended sediment concentrations (SSC).

In the Klamath River estuary, gage height was the only parameter monitored. During the
New Year’s Flood, high flows damaged the orifice line. The damage did not affect gage
height monitoring, however, water level indicators that were scored into the orifice line
were no longer accurate. Since this was not known until late spring when flows subsided
and the extent of the damage was evident, gage height was adjusted erroneously on
1/03/06, 3/07/06, and 3/17/06. These shifts in gage height were corrected on the
compiled data file, and gage height was surveyed in on 7/13/06. While gage height may
have been incorrect between the New Year’s flood and July, changes in water level are

still accurate.

V. Results and Discussion

McGarvey Creek

Discharge

The rating curve for WY06 was generated using flow measurements taken between

12/07/01 —7/13/06 (N = 39) and produced the following formula (Figure 8):
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y = 1.733x*1°” where y = discharge in cfs and x = gage height

Datapoints on the McGarvey Creek rating curve are the most scattered of all YTEP
gaging stations due to changing streambed characteristics at the site. The highest flow
measurement taken at McGarvey Creek during the water year was 179 cfs on 3/16/06.
The highest flow measurement on the rating curve was taken on 12/29/03 at 270.1 cfs.
The lowest flow measured in McGarvey Creek during the water year was 2.16 cfs on
7/13/06 during summertime low flows (Figure 9). Gage data is missing from the
continuous record between the dates of 3/03/06 — 3/05/06 and 8/02/06 — 8/20/06 (Figure
9).

The highest estimated flow in McGarvey Creek was 529.8 cfs on 12/01/05 at 13:45
(Figure 9), which may be questionable since it comes close to exceeding our highest
highest measured flow by 100%. The storm peak was the response of 2.2 inches of
rainfall on 12/01/05 (Figure 10). There were also four large peaks during the ‘New
Year’s Flood between 12/28/05 — 1/01/06 during which time 7.59 inches of rain was
recorded at the gaging station. The first peak of 464.8 cfs occurred on 12/28 and
corresponded with a daily rainfall of 2.45 inches. The following day, only 0.31 inches of
rain were recorded, allowing the hydrograph to recede (Figure 10). A total of 2.16 inches
of rainfall was recorded on 12/30, resulting in a peak of 392.3 cfs. Smaller peaks of
344.9 cfs and 248.0 cfs were observed on 12/31 and 1/01/06, with 1.35 and 1.32 inches or

rain recorded during those days (respectively).

The lowest estimated flows based on the rating curve equation were 2.30 cfs at the
beginning of the water year on 10/01/05 (Table 2, Figure 9). Discharge from McGarvey
Creek was highest overall during December and January, with 4,858 acre feet estimated
discharged during December and 4,820 during January. Gaging records indicate that
annual total acre feet discharged from McGarvey Creek was 20,498, although this is an
underestimate due to missing gage data between 3/03/06 — 3/05/06 and 8/02/06 — 8/20/06
(Table 4).

13
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Figure 8. Discharge rating curve for McGarvey Creek using flow measurements taken
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Table 2. Minimum daily discharge (cfs) values for McGarvey Creek WYO06.

Day October | November [ December | January | February | March April May June July August | September
1 2.30 347 35.98 148.98 55.08 45.63 57.14 13.82 10.33 6.90 4.73 3.60
2 2.89 5.05 106.86 124.69 64.80 59.25 52.10 13.13 11.20 6.90 3.60
3 3.12 4.73 82.45 717.07 86.67 54.08 12.79 12.79 6.90 3.60
4 3.12 9.77 68.31 59.25 67.13 53.08 12.46 13.47 6.70 3.99
5 2.79 8.98 58.19 50.19 62.54 46.52 12.46 15.29 6.70 3.86
6 2.69 19.03 51.14 46.52 54.08 75.77 41.40 11.82 14.18 6.50 3.72
7 2.69 25.63 49.25 51.14 45.63 75.77 39.79 11.51 13.47 6.30 3.72
8 2.59 16.47 4741 59.25 40.59 67.13 38.23 11.20 12.14 6.11 3.72
9 2.49 12.14 23.44 56.10 34.54 64.80 38.23 10.90 11.51 6.11 3.72
10 2.49 9.24 21.89 60.33 27.37 70.73 40.59 10.61 11.20 6.11 3.72
11 2.49 8.24 20.42 105.19 24.51 63.66 40.59 10.33 10.90 6.30 3.60
12 2.49 7.11 19.03 75.77 2240 50.19 28.58 10.05 10.90 5.92 3.60
13 2.49 7.11 17.72 64.80 20.90 46.52 26.78 10.05 10.33 5.92 3.60
14 2.49 16.47 16.88 62.54 19.95 50.19 26.20 9.77 10.33 5.74 3.72
15 5.05 13.82 16.07 58.19 19.03 53.08 29.83 9.24 9.77 5.74 3.99
16 3.35 11.51 16.07 50.19 18.15 57.14 46.52 9.24 9.50 5.74 4.13
17 2.89 10.05 15.68 49.25 17.29 88.11 39.01 9.24 9.24 5.56 3.99
18 2.79 8.73 15.68 70.73 16.88 71.97 32.46 9.24 8.98 5.38 3.86
19 2.79 8.01 34.54 74.49 16.07 59.25 29.83 9.24 8.48 5.21 3.86
20 2.69 7.33 71.97 68.31 15.29 52.10 26.20 9.24 8.24 5.21 3.72
21 2.69 6.90 67.13 64.80 14.91 44.76 23.97 9.24 8.01 5.21 3.99 3.86
22 2.69 6.50 74.49 54.08 14.54 39.79 21.89 8.98 7.78 5.05 3.99 4.13
23 2.69 6.30 78.39 45.63 14.18 37.47 19.95 8.98 7.55 4.88 3.99 3.99
24 2.69 5.92 61.43 39.01 13.82 37.47 19.03 11.51 7.33 4.73 3.86 3.72
25 2.69 8.48 56.10 36.72 13.47 37.47 17.72 9.50 7.11 4.73 3.86 3.60
26 3.86 21.39 62.54 35.98 13.13 40.59 16.88 9.77 7.11 4.57 3.86 3.60
27 3.35 16.07 62.54 41.40 13.13 39.79 16.07 13.82 6.90 4.57 3.86 3.60
28 4.88 16.07 81.08 45.63 17.29 39.01 15.68 12.14 6.90 4.73 3.99 3.60
29 5.05 34.54 126.59 59.25 56.10 35.25 14.91 11.20 6.90 4.73 3.99 3.86
30 3.99 29.83 122.81 59.25 35.25 14.18 10.33 6.90 4.57 3.72 4.13
31 3.47 144.70 45.63 10.33 4.73 3.60

Monthly Statistics

Mean 3.05 12.16 55.70 63.16 31.02 52.99 32.25 10.71 9.82 5.63 3.95 3.78

Max 5.05 34.54 144.70 148.98 86.67 88.11 57.14 13.82 15.29 6.90 4.73 4.13

Min 2.30 3.47 15.68 35.98 13.13 35.25 14.18 8.98 6.90 4.57 3.60 3.60

Table 3. Maximum daily discharge (cfs) values for McGarvey Creek WY06.

Day October | November [ December | January | February | March April May June July August | September
1 6.50 11.51 529.79 247.01 160.11 74.49 68.31 14.54 12.46 7.11 4.88 3.86
2 3.60 7.78 231.50 189.38 171.85 71.97 60.33 14.18 19.95 7.11 4.27
3 4.73 31.12 111.99 134.42 110.26 74.49 13.47 15.29 7.11 3.99
4 4.42 19.95 85.24 81.08 105.19 60.33 13.13 25.63 6.90 4.13
5 3.12 16.88 69.52 63.66 70.73 55.08 12.79 18.15 6.90 4.13
6 2.79 191.99 58.19 54.08 58.19 94.05 49.25 12.46 15.68 6.90 4.13
7 2.69 43.90 56.10 113.74 50.19 119.12 43.90 12.14 14.18 6.70 3.99
8 2.69 26.20 55.08 85.24 41.40 103.54 43.90 11.82 13.47 6.50 3.86
9 2.59 16.47 48.33 69.52 36.72 94.05 44.76 11.51 12.46 6.50 3.99
10 2.59 12.79 23.97 189.38 28.58 98.71 45.63 11.20 12.14 6.30 3.86
11 2.49 10.33 21.89 302.03 25.07 88.11 43.05 10.90 11.51 6.30 3.86
12 2.49 8.24 20.42 117.31 23.44 67.13 43.90 10.61 11.20 6.30 3.72
13 2.49 21.39 19.03 82.45 21.89 59.25 29.20 10.33 10.90 6.11 3.72
14 9.77 21.89 18.15 82.45 20.42 63.66 34.54 10.33 10.61 6.11 4.13
15 10.05 16.47 17.29 70.73 19.49 65.96 67.13 10.05 10.33 5.92 6.70
16 5.05 13.82 16.47 60.33 18.59 184.23 55.08 9.50 9.77 5.92 5.05
17 3.35 11.51 16.47 97.14 17.72 162.40 49.25 9.50 9.77 5.92 4.13
18 2.89 10.05 43.90 106.86 16.88 103.54 40.59 9.50 9.24 5.74 3.99
19 2.89 8.98 151.16 100.30 16.47 71.07 34.54 9.77 9.24 5.56 3.99
20 2.79 8.01 117.31 111.99 15.68 63.66 3047 10.05 8.73 5.56 3.86
21 2.79 7.33 91.04 91.04 15.29 55.08 27.37 9.77 8.48 5.38 4.27 4.73
22 2.69 6.90 115.52 70.73 14.54 46.52 24.51 10.05 8.24 5.56 4.42 4.57
23 2.79 6.70 111.99 56.10 14.54 43.90 22.40 20.42 8.01 5.21 4.27 4.27
24 2.69 8.73 81.08 46.52 14.18 50.19 20.42 20.90 7.78 5.21 4.27 3.99
25 6.50 48.33 78.39 54.08 13.82 51.14 19.49 11.51 7.55 5.05 4.27 3.72
26 7.55 3047 82.45 61.43 16.88 45.63 18.15 22.40 7.55 5.05 4.13 3.72
27 4.73 21.39 92.54 56.10 58.19 49.25 17.29 21.39 7.33 4.88 4.13 3.72
28 26.20 3747 464.82 106.86 120.96 47.41 16.47 14.18 7.11 4.88 4.13 3.86
29 8.48 43.90 216.74 86.67 39.79 15.68 12.14 7.11 5.05 4.27 4.13
30 5.05 36.72 392.36 89.57 58.19 15.29 11.20 7.11 4.88 4.27 4.42
31 3.99 344.95 75.77 71.97 10.90 4.88 3.99

Monthly Statistics

Mean 4.95 25.24 122.05 101.74 46.33 76.79 39.03 12.67 11.23 5.92 4.28 4.15

Max 26.20 191.99 529.79 302.03 171.85 184.23 74.49 22.40 25.63 7.11 4.88 6.70

Min 2.49 6.70 16.47 46.52 13.82 39.79 15.29 9.50 7.11 4.88 3.99 3.72
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Table 4. Average daily discharge (cfs) values for McGarvey Creek WYO06.

Day October | November | December | January | February | March April May June July August | Septemk
1 3.97 5.33 168.31 192.92 97.61 53.95 62.15 14.15 11.14 7.02 4.86 3.71
2 3.10 5.89 142.47 152.44 121.09 64.89 55.98 13.60 15.52 7.00 3.65
3 3.68 9.86 95.25 105.97 83.62 63.63 13.24 13.78 6.93 3.86
4 3.55 12.26 75.93 69.08 78.39 56.23 12.82 19.30 6.90 4.05
5 2.90 9.68 63.40 55.96 62.75 51.02 12.52 16.49 6.83 4.02
6 2.70 64.82 54.46 49.46 51.90 82.07 45.38 12.23 14.90 6.71 391
7 2.69 33.75 52.76 70.59 44.05 95.72 41.77 11.79 13.85 6.44 3.86
8 2.65 19.95 51.23 73.84 38.01 79.55 40.76 11.49 12.94 6.34 3.83
9 2.58 14.51 3742 62.39 31.53 78.77 40.40 11.20 12.16 6.26 3.88
10 2.54 10.70 22.88 110.37 26.14 85.36 42.63 10.92 11.65 6.24 3.80
11 2.49 9.12 21.25 164.53 23.74 74.75 41.22 10.74 11.22 6.30 3.74
12 2.49 7.66 19.77 93.09 22.02 59.06 35.63 10.49 11.00 6.13 3.68
13 2.49 13.24 18.48 74.36 20.75 51.09 28.06 10.20 10.67 6.01 3.68
14 3.02 18.99 17.53 71.07 19.67 54.84 28.49 9.95 10.33 5.97 3.85
15 7.23 15.09 16.66 62.79 18.74 57.70 45.06 9.72 10.08 5.85 4.93
16 3.99 12.53 16.28 55.73 17.91 108.68 49.48 9.39 9.64 5.83 4.54
17 3.11 10.69 16.06 65.12 17.19 118.70 43.26 9.39 9.42 5.72 4.08
18 2.81 9.45 23.82 93.52 16.59 83.52 36.94 9.36 9.14 5.56 3.95
19 2.80 8.43 84.82 85.51 15.87 67.55 31.89 9.54 8.79 542 3.87
20 2.74 7.66 92.38 81.39 15.27 57.75 28.41 9.55 8.49 5.35 3.84
21 2.69 7.10 75.60 73.31 14.78 49.27 25.44 9.54 8.27 5.37 4.15 4.43
22 2.69 6.74 93.45 60.56 14.38 42.99 23.11 9.48 8.02 5.25 4.19 441
23 2.69 6.38 91.15 50.47 14.03 39.58 21.10 12.67 7.80 5.07 4.16 4.08
24 2.69 6.46 71.47 42.71 13.73 41.94 19.65 14.12 7.58 4.96 4.13 3.82
25 3.08 28.53 62.21 41.98 13.41 45.18 18.46 10.48 7.35 4.88 4.03 3.67
26 5.26 24.97 70.52 42.05 13.66 42.90 17.38 1593 7.24 4.82 3.98 3.66
27 3.66 19.12 73.98 47.65 35.21 41.61 16.61 16.69 7.11 4.78 4.05 3.67
28 11.59 20.96 228.96 71.75 77.68 41.27 15.94 13.10 7.09 4.82 4.00 3.75
29 6.22 38.79 157.62 71.34 37.78 15.36 11.66 7.03 4.85 4.14 4.01
30 437 32.75 205.20 73.31 40.11 14.72 10.88 7.06 4.78 4.01 4.27
31 3.68 227.93 64.99 59.10 10.64 4.80 3.86
Monthly Statistics
Total 112.13 491.40 2449.24 | 2430.26 1019.70 1755.67 1056.17 357.47 315.05 179.20 49.54 118.51
Mean 3.62 16.38 79.01 78.40 36.42 62.70 35.21 11.53 10.50 5.78 4.13 3.95
Max 11.59 64.82 228.96 192.92 121.09 118.70 63.63 16.69 19.30 7.02 4.86 4.93
Min 2.49 5.33 16.06 41.98 13.41 37.78 14.72 9.36 7.03 4.78 3.86 3.65
Acre Feet | 22241 974.68 4857.99 | 4820.34 | 2022.55 3482.32 | 2094.89 709.04 624.90 355.43 98.27 235.07
Total Acre Feet for WY06 20,497.89
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Rainfall

The McGarvey Creek rain gage was installed on 10/12/05 at the gaging station. Two
small storms on 10/01 and 10/04 were not captured in rainfall data and are visible in the
hydrograph (Figure 11). Rainfall data from the California Department of Water
Resources rain gage Klamath River near Klamath (Turwar) rain gage totaled 0.96 inches
during this period. Rainfall data is also missing for two other periods during the water
year: 5/22/06 — 6/02/06 and 8/01/06 — 8/28/06. Rainfall data reported by the California
Data Exchange Center (CDEC) from a precipitation gage on the Klamath River near
Klamath at Turwar (http://cdec.water.ca.gov) recorded 3.72 inches of rainfall between

5/22/06 — 6/02/06 and 0.04 inches during August (8/01/06 — 8/28/06). At the end of the

water year, cumulative rainfall measured in McGarvey Creek totaled 79.88 inches, which
does not include the 4.72 inches of rainfall measured at the Klamath River near Klamath

gage when data for McGarvey was not available (Figure 11).
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Figure 11. McGarvey Creek hydrograph and cumulative rainfall for WY06.
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Turbidity

The turbidity probe was installed on 12/02/05, missing the first several storms of the
water year on 11/06/05 and 12/01/05 (Figure 12). Peaks in turbidity follow the
hydrograph, with the highest observation on 12/28/05 of 348.5 NTU (Figure 12). During
the latter portion of the water year, there are several lapses in the dataset. Turbidity data
recorded between 4/06/06 — 4/12/06 was invalid due to biofouling of the sensor
membrane. Data is also missing between 5/22/06 — 6/02/06 and 8/01/06 — 8/25/06.

Water Temperature

Water temperature data was recorded simultaneously with turbidity data beginning
12/02/05. Two distinct drops in temperature were observed on 12/16/05 and 2/20/06,
both corresponding to drops in gage height due to lack of winter storm activity (Figure
13). The lowest temperature recorded was 5.4°C on 2/20/06 and the highest temperature
observed during the water year was 17.2°C on 7/24/06 (Figure 13).

400
— Discharge

500 o Turbidity (NTU)

- 300
400

0

(=3

(=}
————

- 200

Discharge (cfs)
Turbidity (NTU)

[
(=3
S

100 ‘I E ‘ ™

°
;._D_ALAL . *
0 T T T T -0
10/01/05 10/31/05 11/30/05 12/30/05 01/29/06 02/28/06 03/30/06 04/29/06 05/29/06 06/28/06 07/28/06 08/27/06 09/26/06
Date

Figure 12. McGarvey Creek hydrograph and turbidity data for WY06.
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Figure 13. McGarvey Creek gage height and temperature data for WY06.

Suspended Sediment

Suspended sediment samples were collected during storm events on 12/01/05, 12/02/05,
and 12/19/05. Samples were also collected on 3/17/06 when gage height was stable. The
highest concentration of suspended sediment collected was during the rising hydrograph
of the storm monitored on 12/01/05 (Table 5). Subsequent sampling during storm events
yielded much lower sediment concentrations. Although the data is limited, there appears
to be a strong correlation between suspended sediment concentrations and measured

turbidity from the DTS-12 sensor data (Figure 14).
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Figure 14. Relationship between suspended sediment concentrations and turbidity data
for samples collected on 12/01/05, 12/02/05, 12/19/05, and 3/17/06.
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Table 5. Suspended sediment samples taken in McGarvey Creek during WY06.

Sample ID Bottle Date Time SSC | Turbidity, DTS-12 Gage Hydrological | Discharge

Number (mg/L) | Lab (NTU) | Turbidity (NTU)| Height Position (cfs)
Mcl_120105 Al 12/1/2005 1145 649 330 N/A 3.53 R 345
Mcl_120105 A2 12/1/2005 1159 757 290 N/A 3.53 R 345
Mcl_120105 A3 12/1/2005 1205 793 290 N/A 3.63 R 388
Mcl_120105 Bl 12/1/2005 1220 669 330 N/A 3.65 R 397
Mcl_120105 B2 12/1/2005 1228 657 290 N/A 3.65 R 397
Mcl_120105 B3 12/1/2005 1233 893 290 N/A 3.41 R 298
Mcl_120105 Cl 12/1/2005 1248 611 290 N/A 3.6 R 375
Mcl_120105 C2 12/1/2005 1253 604 260 N/A 3.6 R 375
Mcl_120105 C3 12/1/2005 1258 665 270 N/A 3.65 R 397
Mcl_120105 D1 12/1/2005 1315 536 250 N/A 3.59 R 370
Mcl_120105 D2 12/1/2005 1325 473 220 N/A 3.59 R 370
Mcl_120105 D3 12/1/2005 1333 613 220 N/A 3.064 R 392
Mcl_120105 El 12/1/2005 1400 435 190 N/A 3.86 F 502
Mcl_120105 E2 12/1/2005 1405 404 180 N/A 3.86 F 502
Mcl_120105 E3 12/1/2005 1410 409 180 N/A 3.74 F 440
Mcl_120105 F1 12/1/2005 1440 313 150 N/A 3.87 F 507
Mcl_120105 F2 12/1/2005 1445 309 140 N/A 3.87 F 507
Mcl_120105 F3 12/1/2005 1449 349 140 N/A 3.87 F 507
Mcl_120105 Gl 12/1/2005 1451 317 140 N/A 3.87 F 507
Mcl_120105 G2 12/1/2005 1454 305 140 N/A 3.87 F 507
Mcl_120105 G3 12/1/2005 1457 326 130 N/A 3.84 F 491
Mcl_120105 Hl 12/1/2005 1530 265 120 N/A 3.81 F 475
Mcl_120105 H2 12/1/2005 1535 262 100 N/A 3.81 F 475
Mcl_120105 H3 12/1/2005 1539 266 110 N/A 3.76 F 450
Mcl_120105 11 12/1/2005 1610 238 110 N/A 3.69 F 415
Mcl_120105 12 12/1/2005 1615 222 90 N/A 3.69 F 415
Mcl_120105 13 12/1/2005 1620 264 90 N/A 3.69 F 415
Mcl_120205 | Al +A2 12/2/2005 1155 41 17 N/A 2.8 F 135%
Mcl_120205 | Bl +B2 12/2/2005 1230 38 15 N/A 2.77 F 135%
Mcl_120205 | C1+C2 12/2/2005 1300 46 19 23 2.76 F 135%
Mcl_121905 Al 12/19/2006 1508 75 30 50 2.9 F 151
Mcl_121905 A2 12/19/2006 1512 27 50 2.87 F 145
Mcl_121905 Bl 12/19/2006 1528 73 28 41 2.86 F 143
Mcl_121905 B2 12/19/2006 1531 25 41 2.86 F 143
Mcl_121905 Cl 12/19/2006 1558 59 23 38 2.88 F 147
Mcl_121905 C2 12/19/2006 1601 22 38 2.88 F 147
Mcl_121905 D1 12/19/2006 1628 55 22 36 2.86 F 143
Mcl_121905 D2 12/19/2006 1630 18 36 2.86 F 143
Mcl_031706 Al 3/17/2006 1235 17.5 7.4 12 2.7 S 112
Mcl_031706 A2 3/17/2006 1239 5.1 12 2.7 S 112
Mcl_031706 Bl 3/17/2006 1250 15.2 5.2 12 2.7 S 112
Mcl_031706 B2 3/17/2006 1253 ISF 12 2.7 S 112

*Actual Flow Measurement Taken
Hydrological Position: R = Rising, F = Falling, S = Stable
ISF = Insufficient Sample
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Turwar Creek
Discharge
The rating curve for WY06 was generated using flow measurements taken between

1/27/05 — 2/26/06 (N = 39) and produced the following formula (Figure 15):

y = 40.276x>%* where y = discharge in cfs and x = gage height

The highest flow measurement taken in Turwar Creek during the water year was 2,000
cfs on 2/01/06. The highest flow measurement on the rating curve used to estimate
discharge is 2,860 cfs, taken on 12/13/06 (Figure 15). The lowest flow measurement on
the rating curve was taken on 8/28/06 at 7.45 cfs (Figure 15, Figure 16).
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Figure 15. Discharge rating curve for Turwar Creek using flow measurements taken
between 1/27/05 — 2/26/07.
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Figure 16. Turwar Creek hydrograph and flow measurements for WY06.

The highest flow event of the water year occurred on 1/10/06 and was a response to a
storm that began in the afternoon of 1/09/06 and resulted in 4.2 inches of rain in 34 hours.
The estimated maximum discharge peaked at 5,703 cfs, but should not be regarded as
accurate since estimated discharge exceeds measured flows by >100% (Figure 15, Figure
16). Two other notable storm events are evident in the hydrograph; one on 12/01/05
which peaked at 4,558 cfs and was the result of over 2.5 inches of rain in a 24 hour
period and the other during the New Year’s Flow (12/28/05 — 1/01/06). During the New
Year’s Flood, two peaks occurred—one on 12/28/05 at 3,481 cfs and the second on
12/30/05 at 3,965 cfs (Figure 17).

The lowest estimated flow in Turwar Creek was 1.11 cfs and occurred at the end of the
water year on 9/26/06 during summer base flows (Figure 16, Table 6). Discharge from
Turwar Creek was highest overall during December and January, with 44,283 acre feet
estimated discharged during December and 40,102 acre feet during January. Annual total

acre feet discharged from Turwar Creek was estimated to be 173,224 (Table 8).
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Figure 17. Turwar Creek hydrograph during peak storm events, 12/04/05 — 1/29/06

Table 6. Minimum daily discharge (cfs) values for Turwar Creek WY06.

Day October | November | December | January | February | March April May June July August | September
1 32.85 362.91 1061.79 596.45 309.35 396.74 97.93 56.89 33.85 9.54 3.98
2 50.07 819.46 684.43 1061.79 358.23 358.23 92.00 75.62 31.86 9.54 3.98
3 30.89 50.07 570.93 577.24 713.08 349.00 367.62 86.31 201.67 32.85 9.10 3.98
4 23.83 189.08 432.54 406.76 677.38 317.90 36291 80.85 214.78 32.85 8.67 3.98
5 20.73 192.18 349.00 317.90 552.27 317.90 300.96 79.08 239.04 32.85 8.67 3.98
6 19.29 757.51 288.64 284.61 432.54 432.54 265.00 73.93 192.18 31.86 9.10 3.73
7 19.29 427.30 276.66 322.23 382.00 534.00 242.64 67.40 157.10 29.02 9.10 3.49
8 18.59 288.64 326.59 470.36 284.61 510.25 239.04 67.40 136.19 26.34 9.10 3.49
9 19.29 224.98 280.62 386.87 25741 504.42 249.96 52.73 11945 26.34 8.26 3.73
10 18.59 198.47 242.64 432.54 214.78 432.54 284.61 48.78 106.21 25.49 7.86 3.73
11 17.91 174.07 214.78 1249.95 186.01 353.60 288.64 47.50 95.92 24.65 7.47 3.49
12 17.91 154.38 192.18 684.43 165.44 296.82 265.00 45.02 92.00 23.83 7.47 3.26
13 17.91 151.69 174.07 564.67 149.03 272.74 235.47 41.45 86.31 18.59 6.73 3.04
14 17.91 261.19 157.10 552.27 136.19 300.96 221.54 39.18 82.64 17.24 6.73 2.09
15 40.30 218.15 143.81 448.50 126.45 367.62 242.64 36.99 73.93 16.59 6.73 2.09
16 36.99 189.08 110.51 411.84 117.17 437.82 437.82 36.99 67.40 16.59 7.09 2.83
17 28.11 168.29 131.26 422.11 108.34 749.98 358.23 35.92 62.75 16.59 6.73 2.63
18 24.65 151.69 128.84 859.79 102.01 459.34 305.14 32.85 59.77 17.24 6.37 2.44
19 24.65 141.24 437.82 622.69 93.95 367.62 265.00 32.85 55.48 16.59 6.04 2.26
20 23.83 128.84 884.59 570.93 88.18 313.61 239.04 35.92 52.73 16.59 6.04 2.26
21 23.03 121.75 843.50 534.00 84.46 292.71 211.45 36.99 50.07 14.15 6.04 2.63
22 21.48 114.92 1178.32 416.95 79.08 265.00 192.18 34.88 47.50 12.49 6.04 2.83
23 21.48 106.21 649.66 339.92 75.62 249.96 171.16 34.88 43.81 11.96 5.71 2.09
24 20.73 104.09 470.36 280.62 72.26 288.64 159.85 86.31 42.62 11.45 5.71 1.62
25 20.73 117.17 443.14 25741 67.40 296.82 143.81 64.28 40.30 10.47 5.39 1.35
26 42.62 246.28 510.25 235.47 67.40 305.14 136.19 64.28 39.18 10.47 5.09 1.11
27 34.88 201.67 528.00 272.74 84.46 276.66 128.84 99.96 35.92 10.00 4.79 1.11
28 40.30 192.18 935.56 284.61 305.14 268.85 124.09 82.64 35.92 10.47 4.79 1.11
29 54.10 372.37 901.38 443.14 249.96 117.17 70.61 34.88 10.47 4.79 1.35
30 41.45 313.61 884.59 432.54 239.04 106.21 59.77 34.88 10.00 4.79 1.35
31 34.88 1435.46 504.42 292.71 58.32 10.00 4.24

Monthly Statistics
Mean 26.77 201.33 493.72 494.64 260.03 355.22 247.24 58.84 87.77 19.67 6.89 2.70
Max 54.10 757.51 1435.46 1249.95 1061.79 749.98 437.82 99.96 239.04 33.85 9.54 3.98
Min 17.91 32.85 110.51 235.47 67.40 239.04 106.21 32.85 34.88 10.00 4.24 1.11
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Table 7. Maximum daily discharge (cfs) values for Turwar Creek WYO06.

Day October | November | December | January | February | March April May June July August | September
1 68.99 4587.68 1446.90 1844.39 416.95 448.50 110.51 75.62 38.07 10.95 451
2 67.40 1700.71 1071.20 1752.09 382.00 406.76 99.96 296.82 36.99 10.47 4.24
3 31.86 742.51 819.46 74251 1188.39 382.00 459.34 93.95 288.64 36.99 10.00 4.24
4 30.89 437.82 577.24 677.38 1052.43 36291 443.14 88.18 382.00 35.92 10.00 451
5 23.83 1249.95 437.82 459.34 780.37 464.83 372.37 82.64 331.00 36.99 9.54 4.51
6 21.48 2579.32 353.60 353.60 616.06 546.13 305.14 79.08 246.28 36.99 10.00 4.24
7 20.00 757.51 349.00 720.37 534.00 935.56 268.85 73.93 198.47 34.88 10.00 3.98
8 24.65 437.82 367.62 684.43 411.84 677.38 25741 67.40 165.44 32.85 10.47 3.98
9 20.73 292.71 331.00 487.20 292.71 609.48 292.71 67.40 141.24 29.94 9.54 4.24
10 20.73 242.64 280.62 5702.98 261.19 504.42 313.61 55.48 124.09 29.02 8.67 4.24
11 20.00 201.67 246.28 5112.81 221.54 437.82 309.35 52.73 110.51 29.02 8.26 3.98
12 20.00 177.01 221.54 1260.41 186.01 367.62 288.64 50.07 102.01 29.02 7.86 3.73
13 19.29 280.62 198.47 698.66 165.44 32223 265.00 48.78 95.92 27.21 7.47 3.49
14 39.18 288.64 177.01 616.06 154.38 391.78 246.28 46.25 92.00 22.25 7.47 3.26
15 104.09 268.85 159.85 564.67 141.24 443.14 663.43 43.81 88.18 20.73 7.47 3.73
16 70.61 221.54 151.69 464.83 126.45 1281.49 577.24 41.45 79.08 19.29 7.86 3.49
17 35.92 198.47 149.03 961.75 117.17 1109.39 443.14 41.45 73.93 20.00 7.47 3.26
18 28.11 174.07 481.54 1109.39 110.51 765.08 358.23 39.18 68.99 20.00 7.09 3.04
19 26.34 157.10 1726.28 918.37 102.01 475.93 309.35 43.81 65.82 18.59 6.73 2.83
20 26.34 149.03 1249.95 780.37 95.92 377.17 265.00 41.45 62.75 16.59 6.37 2.63
21 23.83 133.71 1281.49 691.52 88.18 317.90 242.64 42.62 59.77 14.74 6.37 3.98
22 23.03 126.45 1967.60 552.27 84.46 296.82 214.78 43.81 54.10 14.74 6.37 3.73
23 22.25 117.17 1346.10 432.54 80.85 288.64 192.18 141.24 52.73 13.58 6.37 2.83
24 21.48 124.09 670.38 344.44 75.62 344.44 174.07 165.44 50.07 13.03 6.04 2.09
25 41.45 339.92 510.25 292.71 73.93 36291 159.85 92.00 47.50 11.96 6.04 1.77
26 77.34 326.59 649.66 288.64 84.46 349.00 146.41 112.70 46.25 11.45 5.71 1.62
27 43.81 249.96 979.46 292.71 296.82 309.35 138.70 117.17 43.81 11.45 5.39 1.48
28 131.26 358.23 3480.67 772.70 602.94 296.82 133.71 104.09 42.62 10.95 5.09 1.62
29 90.08 487.20 1791.27 609.48 284.61 126.45 84.46 42.62 10.95 5.09 1.62
30 52.73 391.78 3965.45 835.44 313.61 119.45 72.26 39.18 10.95 5.39 1.62
31 41.45 2546.17 720.37 448.50 65.82 10.95 4.79

Monthly Statistics
Mean 39.75 388.29 1088.87 989.23 412.19 479.55 298.06 74.49 118.92 22.78 7.62 3.28
Max 131.26 2579.32 | 4587.68 [ 5702.98 1844.39 1281.49 663.43 165.44 382.00 38.07 10.95 451
Min 19.29 67.40 149.03 288.64 73.93 284.61 11945 39.18 39.18 10.95 4.79 1.48

Table 8. Average daily discharge (cfs) values for Turwar Creek WY06.

Day October | November | December | January | February | March April May June July August | Septemk
1 43.43 1895.96 | 122545 1347.24 354.94 423.13 103.92 67.55 36.44 10.29 4.27
2 57.17 1106.88 900.50 1329.53 369.35 379.33 96.65 200.90 35.07 9.98 4.10
3 31.60 157.13 680.09 650.73 867.14 365.21 42248 90.10 238.00 34.36 9.70 4.12
4 27.46 246.24 502.61 512.94 835.10 340.67 399.12 85.04 325.73 34.58 9.38 4.29
5 22.43 254.63 393.59 385.40 647.53 393.64 334.14 81.04 281.74 35.06 9.18 4.35
6 20.44 1415.95 317.90 319.61 492.78 495.58 284.28 76.85 215.73 35.08 9.46 4.11
7 19.73 562.78 311.65 500.92 411.52 658.10 254.25 71.86 177.25 32.78 9.58 3.87
8 19.40 352.16 351.34 561.10 331.46 57133 249.26 67.40 150.47 29.93 10.03 3.76
9 19.79 256.12 303.56 43391 271.84 554.83 271.32 61.15 129.80 28.34 9.05 4.00
10 19.48 222.04 262.77 1780.61 233.67 465.92 296.04 52.44 115.81 27.39 8.38 4.00
11 19.10 189.66 231.24 2056.66 200.73 392.97 300.52 50.10 104.38 27.44 8.06 3.82
12 18.97 166.18 206.28 914.46 175.47 325.95 276.29 47.99 97.97 27.09 7.75 3.57
13 18.29 221.51 184.93 613.17 158.56 293.01 248.77 45.73 91.03 23.02 7.31 3.35
14 20.12 274.24 167.04 585.86 144.48 338.61 234.11 43.66 86.52 19.66 7.01 2.63
15 77.27 239.23 152.22 505.51 132.26 384.58 408.71 41.48 81.58 18.82 7.18 3.03
16 48.60 202.17 142.31 434.68 12147 823.77 486.96 39.56 73.80 18.31 7.35 3.21
17 31.51 182.07 140.21 597.93 113.09 892.96 394.67 38.58 69.13 18.24 7.22 2.95
18 26.08 162.66 195.73 981.97 105.48 567.34 332.20 37.15 64.65 18.41 6.71 2.74
19 25.72 148.07 929.45 747.72 98.24 420.27 285.62 38.67 61.00 17.19 6.30 2.58
20 24.97 137.60 1019.42 661.05 91.90 344.63 252.38 38.90 57.32 16.59 6.22 2.39
21 23.36 127.54 982.81 610.16 86.70 302.35 226.05 39.82 54.48 14.49 6.20 3.60
22 22.29 119.93 1352.49 482.72 82.21 281.16 203.24 39.80 51.34 14.06 6.19 3.53
23 21.54 112.66 934.75 381.24 78.12 261.23 183.35 66.56 49.06 13.01 6.04 2.65
24 21.33 110.49 545.88 310.68 74.40 323.86 167.37 121.18 46.29 12.33 5.92 1.96
25 23.09 268.97 472.50 273.06 70.54 336.60 152.47 76.48 44.22 11.51 5.70 1.62
26 58.34 280.53 600.57 253.82 69.70 326.14 141.96 81.93 42.28 11.05 5.38 1.39
27 37.69 224.76 653.80 283.86 164.36 290.63 134.28 109.94 40.70 10.83 5.15 1.29
28 81.77 228.84 2034.42 524.08 474.07 280.00 129.17 92.16 39.55 10.69 4.97 1.38
29 67.93 426.54 1270.59 502.97 265.36 123.09 77.19 38.71 10.69 4.97 1.48
30 46.11 342.60 2086.76 652.30 258.23 114.43 66.90 37.37 10.48 5.00 1.51
31 37.48 1896.10 573.03 368.61 62.06 10.23 4.64

Monthly Statistics

Total 931.87 7733.91 | 22325.87 | 20218.10 | 9209.58 | 12647.82 | 8109.01 | 2042.28 | 3134.33 663.18 226.31 91.56

Mean 32.13 257.80 720.19 652.20 328.91 407.99 270.30 65.88 104.48 21.39 7.30 3.05

Max 81.77 1415.95 | 2086.76 | 2056.66 | 1347.24 892.96 486.96 121.18 325.73 36.44 10.29 4.35

Min 18.29 43.43 140.21 253.82 69.70 258.23 114.43 37.15 37.37 10.23 4.64 1.29

Acre Feet | 1848.35 | 15339.98 | 44282.72 | 40102.02 | 18266.93 | 25086.58 | 16083.98 | 4050.80 6216.85 1315.40 448.89 181.60

Total Acre Feet for WY06 173,224.10




Rainfall

YTEP does not currently operate a rain gage at the Turwar Creek gaging station. Total
rain accumulation during WYO06 from CDEC’s Klamath River near Klamath (Turwar)

was 89.12 inches (http://cdec.water.ca.gov, Figure 18). The largest accumulation of

rainfall occurred during December, when 20.36 inches was recorded. Rainfall during
January totaled 17.8 inches, and March also had steady rainfall with 15.68 inches
observed. The least amount of rainfall occurred during July, August, and September. No
rainfall was recorded during July, and only 0.04 inches in August and 0.32 inches in

September (Figure 18).
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Figure 18. Cumulative rainfall recorded at CDEC’s Klamath River near Klamath
(Turwar) rain gage.
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Turbidity

Turbidity peaks concurred with storm events during the water year (Figure 19). The
highest turbidity measurement recorded was 810.0 NTU during a storm on 12/01/05.
Turbidity also peaked during storm events on 11/06/05 (418.8 NTU) and 1/10/06 (583.7
NTU). Two peaks occurred during the New Year’s Flood during peaks in discharge. On
12/28/05 turbidity reached 389.8 NTU and on 12/30/05 it was measured at 418.3 NTU
(Figure 20). Turbidity did not exceed 100 NTU between February and the end of the
water year (Figure 19). Turbidity data recorded between 4/06/06 — 4/12/06 is invalid and
has been removed from the dataset due to biofouling of the sensor membrane. Data is

also missing between 5/23/06 — 6/02/06.

6,000 1,000
— Discharge
o Turbidity (NTU)| ¢gq
5,000 -
° 1 800
1 700
4,000 -
_ 1600 ~
g =
iy z
£ 3,000 500 2
=1
5 =
A =
=
= {400 &
2,000
+ 300
+ 200
1,000 |
1 100
[
0 0

10/01/05 10/31/05 11/30/05 12/30/05 01/29/06 02/28/06 03/30/06 04/29/06 05/29/06 06/28/06 07/28/06 08/27/06 09/26/06
Date

Figure 19. Turwar Creek hydrograph and turbidity data for WY06.
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Figure 20. Turwar Creek hydrograph and turbidity data, 12/14/05 — 1/18/06.

Water Temperature

Water temperature and turbidity were recorded simultaneously beginning 10/07/05.
Temperatures at the beginning or the water year ranged between 12 — 15°C and gradually
decreased between October and mid-December when temperatures dropped to 6.4°C
(Figure 21). A storm event on 12/17/05 caused temperatures to rise above 10°C.
Another lack in storm activity during February resulted in temperatures falling to 5.6°C
on 2/20/06, which was the lowest temperature recorded during the water year.
Temperatures gradually rose during late February through the spring and summer months

and water temperatures peaked in July (7/25/05) at 20.4°C (Figure 21).
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Figure 21. Turwar Creek gage height and temperature data for WY06.

Suspended Sediment

Suspended sediment samples were collected during two storms on 11/06/05 and 2/01/06.
The storm on 11/06/05 was the first sizable storm during the water year. Two sets of
samples were collected, both on the descending limb of the hydrograph, and SSC ranged
between 164 — 236 mg/L (Table 9). The second storm was also sampled during the
descending limb of the hydrograph and SSC ranged between 197 — 266 mg/L for the
three sets of composite samples (Table 9). When plotted against turbidity values
recorded with our DTS-12 turbidity probe, there does not appear to be a strong
relationship between SSC and turbidity (Figure 22).
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Table 9. Suspended sediment samples taken in Turwar Creek during WY06.

DTS-12
Bottle . SSC | Turbidity, g Gage | Hydrological | Discharge
Sample ID Number Date Time (mg/L) | Lab (NTU) T?;l;gl)ty Height Position (cfs)
Tu2_110605 Al 11/6/2005 | 1410 208 75 90 3.37 F 1240
Tu2_110605 A2 11/6/2005 | 1418 171 70 90 3.35 F 1219
Tu2_110605 A3 11/6/2005 | 1427 198 70 90 3.35 F 1219
Tu2_110605 Bl 11/6/2005 | 1435 164 70 86 3.34 F 1209
Tu2_110605 B2 11/6/2005 | 1449 236 70 86 3.33 F 1199
Tu2_020106 Al 2/1/2006 1340 266 50 67 3.66 F 2000*
Tu2_020106 A2 2/1/2006 1355 50 67 3.78 F 2000*
Tu2_020106 Bl 2/1/2006 1415 264 45 64 3.64 F 2000*
Tu2_020106 B2 2/1/2006 1427 50 64 3.63 F 2000*
Tu2_020106 Cl 2/1/2006 1513 197 45 60 3.6 F 2000*
Tu2_020106 C2 2/1/2006 1541 50 60 3.61 F 2000*
*Actual Flow Measurement Taken
Hydrological Position: R = Rising, F = Falling, S = Stable
300 —
¢ SSC vs. DTS-12 Turbidity
= SSC vs. Lab Turbidity
[ ] . o ¢
250 A
L] *
L] L 4
200 " * (] *
~ - °
S : .
E 150 -
Q
|72]
»n
100 -
50 4
0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Turbidity (NTU)

Figure 22. Relationship between suspended sediment concentrations and DTS-12
turbidity data for samples collected on 11/06/05 and 2/01/06.
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Blue Creek
Discharge

Two different rating curves were used to produce discharge estimates for Blue Creek
during WYO06. The first rating curve was created using flow measurement data collected
between 5/23/02 — 12/22/05 (N = 15, Figure 23). The formula it produced for estimation

of discharge is:

y = 118.02x*", where y = discharge in cfs and x = gage height
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Figure 23. Discharge rating curve for Blue Creek from 9/01/05 — 1/20/06 using flow
measurements taken between 5/23/02 — 12/22/05.
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The first rating curve was used to estimate discharge for gaging records from the
beginning of the water year through 1/20/06. During the New Year’s Flood (12/28/05 —
1/01/06), scouring of the channel changed the relationship between gage height and flow
measurements. By taking low flow measurements, it was determined that there was a
difference of 2.15 — 2.25 feet between staff height 0 and the total depth of the channel in
the thalweg, or the point of zero flow (PZF). Therefore, stage height and staff height
were shifted up by 2.5 feet to account for the scouring of the channel. There is no clear
point on the hydrograph that indicates when the channel changed, therefore, the new
rating curve was applied beginning 1/20/06 since that is the date that the first flow
measurement was taken after the New Year’s Flood. The new rating curve was created
using data from 1/20/06 — 2/15/07 (N = 10, Figure 24) and produced the following

formula:

y = 11.13x*%?! where y = discharge in cfs and x = gage height
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Figure 24. Discharge rating curve for Blue Creek from 1/21/06 — 9/30/06 using flow
measurements taken between 1/20/06 — 2/15/07.
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The highest flow measurement taken in Blue Creek during the water year was 3,794 cfs
on 12/22/05, which is also the highest flow measurement on the first rating curve (Figure
23, Figure 25). Multiple storm events exceeded measured flows, and the estimates of
these discharges should be considered with caution because they are only as robust as the
rating curve is. Five peaks in the hydrograph exceed estimated discharge of 10,000 cfs
(Figure 25). Two of the peaks occurred during the New Year’s Flood, one on 12/28/05 at
12,046 cfs and the highest peak of 23,317 cfs on 12/30/05, during which time 7.26 inches
of rain was recorded at the gaging station (Figure 25, Figure 26, Table 11).

The highest flow measurement on the second rating curve was taken on 12/14/06 at 7,280

cfs (Figure 24). One storm on 2/02/06 had an estimated peak discharge of 11,128 cfs,

which should be considered with caution because it exceeds measured flows by 65%.
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Figure 25. Blue Creek hydrograph and flow measurements for WY06.
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Figure 26. Blue Creek hydrograph and daily rainfall (inches), 12/25/05 — 1/09/06.

The lowest estimated flow in Blue Creek was 34.65 cfs during the beginning of the water
year on 10/14/05 (Figure 25, Table 10). October also yielded the lowest estimated acre
feet discharged of any month during the water year (3,608 acre feet). Discharge was
highest during December, when an estimated 186,900 acre feet were discharged from the
Blue Creek watershed (Table 12). Annual total acre feed discharged from Blue Creek
was estimated to be 720,239 (Table 12).
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Table 10. Minimum daily discharge (cfs) values for Blue Creek WYO06.

Day October | November | December | January | February | March April May June July August | September
1 35.96 50.35 1364.13 3815.00 3717.78 1086.52 1066.26 1019.96 405.42 202.12 130.12 103.73
2 47.28 80.55 2928.03 | 2623.34 | 5874.09 1039.64 1052.90 949.93 445.63 199.89 128.46 103.73
3 47.28 78.57 1921.23 | 2128.64 | 4081.51 987.72 1093.33 877.23 516.95 197.68 126.81 103.73
4 61.91 435.19 1467.76 1521.03 | 4246.71 925.27 1198.89 865.49 533.76 195.48 125.18 103.73
5 47.28 402.79 1168.52 1200.05 | 3262.40 913.10 1086.52 819.54 564.04 195.48 125.18 103.73
6 42.85 2779.64 974.06 1039.32 2524.36 1228.13 1000.54 764.42 500.49 195.48 125.18 103.73
7 41.42 1458.98 945.75 1084.04 2016.62 1572.78 937.54 711.81 453.21 189.00 125.18 103.73
8 40.02 876.84 1099.16 1039.32 1734.18 1487.57 975.01 666.56 416.14 182.66 130.12 103.73
9 38.64 627.83 938.74 883.61 1521.28 1495.95 1013.46 613.88 387.97 178.51 123.55 103.73
10 38.64 488.69 810.60 952.78 1272.88 1280.44 1079.74 604.61 367.70 176.46 120.35 103.73
11 37.28 416.52 740.81 3815.00 1134.79 1100.17 1052.90 595.43 351.35 176.46 118.78 103.73
12 35.96 367.33 662.47 2529.46 1026.49 949.93 1019.96 559.64 344.94 170.40 117.21 103.73
13 35.96 358.73 599.69 2291.34 943.72 889.08 1019.96 533.76 332.37 168.41 114.12 103.73
14 34.65 633.54 556.03 2023.57 871.35 925.27 1046.25 504.57 329.27 164.48 114.12 86.13
15 74.70 503.84 514.07 1539.01 808.32 895.05 1093.33 508.67 311.10 162.54 114.12 86.13
16 76.62 425.80 483.70 1458.98 743.08 975.01 1303.29 492.39 299.36 160.61 114.12 90.00
17 51.93 376.04 454.28 1772.81 696.51 1373.49 1184.44 476.46 287.92 156.80 112.60 90.00
18 44.30 337.68 444.68 3356.51 651.91 1127.81 1086.52 445.63 282.31 153.05 111.08 88.70
19 44.30 305.35 1753.48 | 2403.23 604.61 994.11 1039.64 445.63 274.03 151.20 108.10 87.41
20 44.30 282.20 2358.15 | 2118.01 538.02 913.10 1066.26 430.72 26591 149.36 108.10 87.41
21 40.02 259.98 2033.95 | 2500.70 512.80 865.49 1059.57 416.14 250.15 149.36 108.10 88.70
22 38.64 242.18 2718.97 1975.98 488.38 842.31 1026.49 423.39 242.51 143.94 106.63 90.00
23 37.28 231.80 2779.64 1670.17 460.87 825.20 1059.57 412.55 237.51 142.16 105.17 86.13
24 35.96 221.66 2096.83 1487.57 445.63 968.70 1066.26 600.01 232.57 138.65 105.17 84.87
25 34.65 242.18 2023.57 1373.49 427.04 1113.93 1013.46 484.38 225.29 136.92 105.17 84.87
26 53.53 514.07 2414.57 1250.37 423.39 1026.49 1006.98 480.41 222.90 135.20 108.10 87.41
27 50.35 421.14 2791.85 1250.37 542.30 962.42 1079.74 571.36 215.82 133.49 106.63 87.41
28 58.49 407.34 6655.76 1265.34 1303.29 987.72 1242.93 508.67 215.82 133.49 106.63 87.41
29 86.63 1521.03 | 4985.56 | 2141.86 925.27 1318.68 457.03 208.89 131.80 106.63 86.13
30 61.91 1106.76 5235.55 2524.36 889.08 1148.83 416.14 206.62 131.80 106.63 86.13
31 51.93 6522.87 3029.13 968.70 408.98 131.80 103.73

Monthly Statistics

Mean 47.44 548.49 2014.34 1937.56 1531.22 1049.53 1081.31 582.95 330.93 162.41 114.87 94.44

Max 86.63 2779.64 | 6655.76 | 3815.00 | 5874.09 1572.78 1318.68 1019.96 564.04 202.12 130.12 103.73

Min 34.65 50.35 444.68 883.61 423.39 825.20 937.54 408.98 206.62 131.80 103.73 84.87

Table 11. Maximum daily discharge (cfs) values for Blue Creek WY06.

Day October | November | December | January | February | March April May June July August | September
1 55.16 82.55 14150.11 | 6751.52 | 10876.57 | 1397.43 1155.89 1198.89 45321 211.19 135.20 105.17
2 55.16 110.88 5683.72 4167.35 11191.27 | 1220.78 1148.83 1072.99 681.42 206.62 133.49 105.17
3 78.57 2460.19 2965.74 2804.10 6255.35 1079.74 1397.43 994.11 618.55 204.36 131.80 103.73
4 80.55 1724.70 1982.31 2182.19 6474.07 1026.49 1341.99 956.16 853.85 199.89 130.12 103.73
5 61.91 4709.81 1476.57 1658.47 4696.81 1341.99 1242.93 931.39 711.81 199.89 128.46 103.73
6 48.80 8595.26 1192.12 1256.25 | 3304.76 1581.48 1100.17 883.14 571.36 202.12 126.81 103.73
7 42.85 2767.45 1223.97 1611.98 | 2572.12 1935.88 1019.96 791.67 504.57 199.89 136.92 103.73
8 42.85 1450.22 1313.78 1364.13 | 2068.20 1867.01 1052.90 753.70 457.03 191.14 138.65 103.73
9 41.42 876.84 1129.72 1091.58 1752.76 1809.29 1162.99 691.45 423.39 186.87 130.12 103.73
10 40.02 622.15 952.78 11308.67 | 1538.32 1512.80 1155.89 656.76 394.89 182.66 125.18 103.73
11 38.64 498.76 830.19 11283.65 1303.29 1318.68 1148.83 661.65 374.38 180.58 123.55 103.73
12 38.64 425.80 753.26 3959.88 1155.89 1107.04 1093.33 647.07 361.10 178.51 121.95 103.73
13 37.28 734.63 680.15 2611.51 1046.25 981.35 1093.33 604.61 348.14 174.42 118.78 103.73
14 74.70 77213 610.87 2611.51 968.70 987.72 1120.85 568.45 344.94 172.40 117.21 88.70
15 211.76 633.54 566.79 2096.83 889.08 1000.54 1679.22 564.04 338.62 168.41 115.66 92.65
16 177.41 508.94 529.61 1891.06 819.54 1809.29 1479.22 564.04 320.10 166.44 117.21 92.65
17 76.62 430.48 493.72 4048.13 753.70 1762.10 1341.99 533.76 308.14 162.54 117.21 91.32
18 53.53 380.43 2013.21 4107.52 701.58 1397.43 1206.16 512.80 293.60 158.70 114.12 90.00
19 47.28 341.84 6224.28 3437.64 661.65 1155.89 1127.81 480.41 287.92 156.80 112.60 90.00
20 47.28 309.30 3383.44 2779.64 609.24 1013.46 1127.81 500.49 279.53 153.05 111.08 88.70
21 44.30 285.99 3276.38 3333.20 546.60 919.17 1148.83 480.41 271.30 151.20 111.08 92.65
22 41.42 263.62 5354.36 | 2608.34 521.12 901.04 1113.93 496.43 252.74 151.20 109.59 92.65
23 40.02 249.22 4582.82 | 2068.20 496.43 962.42 1148.83 696.51 250.15 147.54 108.10 90.00
24 38.64 245.69 2840.99 1715.73 472.53 1265.34 1170.11 786.17 245.04 145.73 108.10 86.13
25 53.53 1010.05 | 2369.37 1538.32 45321 1235.52 1107.04 604.61 237.51 142.16 114.12 90.00
26 78.57 823.64 3547.35 1405.47 533.76 1148.83 1120.85 753.70 232.57 140.40 112.60 90.00
27 69.07 529.61 8250.83 1373.49 1295.65 1046.25 1295.65 753.70 225.29 138.65 111.08 88.70
28 228.40 2623.34 | 12046.60 | 3596.49 2047.46 1086.52 1504.36 590.88 222.90 136.92 109.59 88.70
29 189.54 2767.45 8357.69 2781.78 1052.90 1495.95 516.95 220.52 136.92 108.10 87.41
30 88.71 1521.03 | 23316.87 | 6385.99 1019.96 1421.64 460.87 213.49 135.20 109.59 87.41
31 63.66 13103.68 | 4433.48 1155.89 430.72 135.20 111.08

Monthly Statistics

Mean 73.75 1291.85 4361.40 3363.36 2357.35 1261.30 1224.16 681.89 376.80 168.31 119.33 95.97

Max 228.40 8595.26 | 23316.87 | 11308.67 | 11191.27 [ 1935.88 1679.22 1198.89 853.85 211.19 138.65 105.17

Min 37.28 82.55 493.72 1091.58 453.21 901.04 1019.96 430.72 213.49 135.20 108.10 86.13
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Table 12. Average daily discharge (cfs) value for Blue Creek WYO06.

Day October | November [ December | January | February | March April May June July August | September
1 45.65 58.66 763191 | 5102.66 | 882247 1221.24 | 112049 | 1099.39 429.60 206.76 132.50 104.10
2 50.09 97.00 3950.29 | 3428.01 8388.90 | 1112.49 | 1090.85 997.05 584.33 203.61 130.85 103.75
3 60.01 423.23 2366.92 | 244279 | 4970.85 1035.38 1290.56 935.62 555.55 200.42 129.45 103.73
4 74.68 734.56 1690.14 | 1826.62 | 5264.91 963.72 1270.18 905.55 726.36 197.79 127.91 103.73
5 53.25 696.07 1306.26 | 1397.98 | 3828.22 1180.96 | 1151.92 870.37 628.11 197.36 126.28 103.73
6 4531 5406.23 1067.78 | 112443 | 2879.51 1393.25 1044.94 808.37 535.26 198.34 126.01 103.73
7 42.38 2022.71 1065.99 | 1291.54 | 2269.82 1803.25 983.87 746.44 478.39 194.08 128.08 103.73
8 41.18 1115.10 | 1217.22 | 1202.86 1884.48 1625.89 | 1010.62 705.88 438.67 187.51 135.21 103.73
9 40.12 728.72 1021.58 970.64 1626.72 1643.51 1087.38 653.03 407.16 183.25 127.08 103.73

10 39.41 550.97 883.68 3845.26 1404.46 1407.32 1123.02 629.69 382.98 180.01 123.44 103.73
11 37.97 459.47 785.45 6159.15 1214.82 1183.09 1100.53 629.20 363.46 178.23 121.38 103.73
12 37.52 395.08 707.12 3077.29 1092.77 1022.82 1056.44 599.34 352.52 175.40 119.53 103.73
13 36.77 536.53 639.69 245781 993.25 933.57 1055.19 562.48 342.40 172.24 117.42 103.73
14 40.48 714.20 584.21 2337.40 914.17 958.44 1089.93 532.34 335.84 168.97 115.59 87.59
15 146.40 563.14 542.24 1813.63 840.10 935.49 1356.86 534.51 326.52 165.95 114.90 90.22
16 112.35 465.35 505.32 1591.95 775.87 1404.04 1365.98 522.82 31048 163.47 115.19 91.76
17 62.55 402.50 473.94 2557.51 723.16 1531.47 1238.68 50291 299.09 160.67 114.97 90.77
18 49.22 357.93 675.84 3750.71 674.01 1254.18 1136.17 470.82 289.87 156.70 112.80 89.70
19 46.12 322.70 3483.71 2834.56 629.49 1071.09 1078.47 460.35 281.32 153.99 110.71 88.88
20 45.73 295.15 272577 | 241457 575.40 960.72 1097.03 460.67 272.98 151.70 109.57 88.40
21 42.82 272.09 2476.87 | 2856.64 530.31 888.34 1111.34 434.03 260.23 150.13 108.95 91.35
22 40.52 253.86 373044 | 2251.89 503.08 869.76 1080.09 467.57 248.87 148.85 107.89 91.47
23 38.75 238.77 3491.27 1848.75 479.26 858.50 1107.61 484.51 243.80 145.10 106.98 87.84
24 37.56 229.78 2399.22 1605.00 458.79 1173.68 1110.98 696.45 239.01 142.31 106.60 85.75
25 38.93 660.77 2122.87 1444.60 440.70 1167.44 1056.64 530.05 232.34 139.63 108.70 86.90
26 70.28 635.27 3090.03 1320.70 441.55 1081.15 1054.35 558.82 226.89 137.95 110.77 88.50
27 57.07 471.68 5126.80 1305.53 951.48 1003.29 1140.48 645.66 221.90 136.09 109.08 88.05
28 130.57 766.93 9435.09 | 2381.39 1642.58 1023.02 1315.23 544.94 218.63 135.14 107.98 87.60
29 124.35 212531 6260.83 2380.44 984.20 1407.40 484.67 21541 134.06 107.58 87.13
30 73.43 1257.95 | 13710.53 | 4275.02 940.31 1249.52 440.15 210.52 132.89 107.72 87.00
31 57.60 9059.91 3605.55 1067.24 420.73 132.96 105.95

Monthly Statistics
Total 1819.06 | 23,257.69 | 94,228.91 | 76,902.88 | 55,221.14 | 35,698.85 | 34,382.76 | 19,334.43 | 10,658.49 | 5,131.55 | 3,627.08 | 2,857.78
Mean 58.68 775.26 3,039.64 | 2.480.74 | 1,972.18 | 1,151.58 | 1,146.09 623.69 355.28 165.53 117.00 95.26
Max 146.40 5,406.23 | 13,710.53 | 6,159.15 | 8.822.47 | 1,803.25 | 1,407.40 | 1,099.39 726.36 206.76 135.21 104.10

Min 36.77 58.66 473.94 970.64 440.70 858.50 983.87 420.73 210.52 132.89 105.95 85.75
Acre Feet | 3608.05 | 46,130.96 | 186,900.31] 152,534.65] 109,529.53| 70,807.64 | 68,197.21 | 38,349.28 | 21,140.80 | 10,178.28 | 7,194.21 | 5,668.32
Total Acre Feet for WY06 720,239.26

Rainfall

The Blue Creek rain gage was installed on 10/25/05 at the gaging station. Rainfall data
from CDEC’s Klamath River near Klamath recorded a total of 2.48 inches of rain during
the period prior to the installation of our gage. Cumulative rainfall at Blue Creek during
the water year was 103.65 inches. December and January were the wettest months, with
32.83 inches of rain falling between 12/18/05 — 1/18/06, during which time it rained
every day except three (12/23/05, 1/04/06, and 1/05/06; Figure 27). The wettest day of
the water year was 1/10/06 when 4.65 inches of rain was recorded (Figure 27). Very
little rainfall was recorded during the summer months, with 1.57 inches recorded during

June, 0.01 inches in July, 0.37 in August, and 0.44 inches in September (Figure 27).
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Figure 27. Blue Creek hydrograph and cumulative rainfall for WYO06.

Turbidity

Rain (inches)

Turbidity was monitored between 9/14/06 — 9/30/06 and ranged between 0.0 — 1.6 NTU.

Water Temperature

Water temperature was monitored between 9/14/06 — 9/30/06 and ranged between 12.5 —

16.5°C.

Suspended Sediment

No suspended sediment samples were collected from Blue Creek during WY06.
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Tully Creek

Discharge

The rating curve for WY06 was generated using flow measurements taken between
7/08/05 — 2/14/07 (N =9). Flow measurements that create the curve range between 1.47
— 463 cfs and include stage heights between 4.18 — 7.26 ft. The rating curve produced the
following formula (Figure 28):

y = 0.00004x>*% where y = discharge in cfs and x = gage height

Since very few flow measurements have been taken in Tully Creek, and none during
major storm events, a reliable rating curve during high flows was not generated.
Discharge from Tully Creek was below 10 cfs during the beginning of the water year
(10/01/05 — 11/03/05) and end of the water year between July and September. The
largest peak in the hydrograph occurred during the New Year’s Flood on 12/31/05, and
there is evidence that the Tully Creek gage was inundated from the backwater of the
mainstem Klamath River (Figure 29, Tables 13, 14, and 15). During this flood, the gage
box was shifted considerably, although all electrical components continued working
(Figure 30, Figure 31).

800

700 /
y= 4E_05x8.4563

600 R?=0.8456
=
£ 500
£ *
g
= 400 4
D
2
]
=
‘g 300
a *

200

100 4 A4

‘ ‘
0 ‘ —3 ‘
3 35 4 45 5 5.5 6 6.5 7 75
Staff Height

Figure 28. Discharge rating curve for Tully Creek using flow measurements taken
between 7/08/05 — 2/14/07.
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Figure 29. Tully Creek gage height during WYO06.

Table 13. Minimum gage height measurements for Tully Creek WYO06.

Day October _ [November |December |January |February [March April May June July Aug Sept
1 3.85 4 6.48 8.2 6.91 6.54 6.7 4.87 4.56 4.05 3.89 4.16
2 3.89 4.04 6.78 7.32 7.51 6.48 6.69 4.82 4.57 4.04 3.89 4.15
3 3.95 4.04 6.25 7.18 6.9 6.37 6.96) 4.78 4.54 4.04 3.89 4.16
4 3.93 4.76 5.97 6.75 7.05 6.16) 6.91 4.8 4.58 4.04 3.89 4.16
5 3.93 4.67 5.78 6.44 6.6 6.19 6.67 4.68 4.61 4.05 3.89 4.16
6) 391 5.1 5.62 6.27 6.34 6.7 5.83 4.63 4.53 4.08 3.89 4.15
7 3.9 6.06 5.6 6.27 6.1 6.95 5.71 4.64 451 4.05 3.9 4.15
8 3.9 5.5 5.72 6.23 591 6.66 5.6 4.61 4.5 4.03 391 4.15
9 3.89 5.14 5.59 6.04 5.76 6.61 5.57 4.23 447 4.02 3.9 4.15
10| 3.89 4.91 5.49 6.04 5.6 6.8 5.58 4.15 4.44 4.02 3.89 4.16
11 3.89 4.78 5.4 6.97 547 6.56) 5.43 4.14 4.42 4.02 3.89 4.16
12 3.88 4.67 5.32 6.45 5.39 6.36 5.4 3.96 4.44 4.02 3.88 4.15
13 3.88 4.66 5.24 6.4 5.33 6.24 5.33 4.61 4.44 4.01 3.87 4.15
14 3.88 5.11 5.17 6.61 5.24 6.23 5.31 4.57 4.44 4 3.87 4.15
15 4.02 4.96 5.12 6.43 5.21 6.36 5.39 4.56 441 3.99 3.86) 4.15
16 4.07 4.84 5.06 6.39 5.16 6.72 6.15 4.55 439 3.98 3.87 4.19
17 4 4.74 5.02 6.36 5.17 7 5.94 4.56 4.59 3.96 3.88 4.18
18| 3.96 4.66 5.02 7.81 5.21 6.83 5.78 4.51 4.58 3.95 3.87 4.18
19, 3.94 4.59 6.86 7.09 5.14 6.66) 5.64] 4.53 4.57 3.94 3.87 4.18
20 3.93 4.54 7.12 6.89 5.11 6.52 5.55 4.55 4.55 3.94 3.86 4.18
21 3.92 4.5 6.94 6.69 5.05 6.42 5.45 4.56 4.53 3.95 3.86 4.19
22 3.92) 4.47 7.1 6.41 5.02 6.32 5.34 4.56 4.52 3.94 3.86) 421
23 3.92] 4.44 7.15 6.16 4.99 6.29 5.28 4.56 4.5 3.93 3.86) 4.19
24 3.92) 4.42 6.66 5.95 4.93 6.56 5.17 4.8 449 3.91 3.86) 4.18
25 3.92) 451 6.67 5.86 49 6.6 5.13 4.66 447 3.9 3.85 4.18
26 4 5.46 7.43 5.74 4.88 6.53 5.09 4.65 4.46 3.89 3.85 4.18
27 3.99 5.22 7.34 5.79 5.54 6.43 5.04] 4.77 4.45 3.89 3.84] 4.19
28 4.06) 5.17 9.03 5.87 6.73 6.36) 4.94] 4.68 4.45 3.89 3.84 4.19
29 4.13 6.06 8.14 6.49 6.21 4.9 4.63 4.44 3.88 3.84 4.19
30 4.05 5.83 8.2 6.42 6.15 4.88 4.59 4.06 3.89 4.17 4.19
31 4.01 12.86 6.67 6.19 4.58 3.89 4.17

Monthly Statistics

Mean 3.95 4.86 6.52 6.52 5.68 6.48 5.65 4.57 4.48 3.97 3.89 4.17

Max 4.13 6.06 12.86 8.20 7.51 7.00 6.96 4.87 4.61 4.08 4.17 421

Min 3.88 4.00 5.02 5.74 4.88 6.15 4.88 3.96 4.06 3.88 3.84 4.15
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Table 14. Maximum gage height measurements for Tully Creek WYO06.

Day October  |[November |December |January [February |March April May June July August September
1 391 4.08 10.27 16.46 7.94 7.12 6.92 5.14 4.62 4.09 391 4.18
2 3.99 4.07 8.22 8.19 8.17 6.76) 6.97 5.08 4.64 4.08 391 4.18
3 3.98 6.08 6.86 7.45 7.6 6.62) 7.55 5.06 4.66 4.07 391 4.18
4 3.98 5.69 6.27 7.26 7.51 6.49 7.25 5.02 4.73 4.07 391 4.18
5 3.95 5.05 6 6.78 7.11 7.03 7.01 5 4.68 4.08 391 4.18
6 3.94 8.64 5.8 6.55 6.69 7.32 6.76 4.84 4.64 4.1 3.92 4.17
7 3.92 6.57 5.98 6.73 6.39 7.65 5.93 4.8 4.6 4.1 3.93 4.17
8 3.92 6.09 5.9 6.57 6.15 7.24 5.88 4.78 4.58 4.07 3.94 4.17
9 391 5.49 5.75 6.32 5.97 7.17 5.83 4.78 4.56 4.06 3.93 4.18
10 391 5.14 5.63 7.76 5.84 7.01 5.81 4.38 4.55 4.05 3.92 4.18
11 391 4.92 5.52 7.87 5.65 6.86) 5.78 4.36 4.53 4.05 391 4.18
12 3.9 4.8 5.43 7.01 5.56 6.66) 5.75 4.72 4.54 4.05 3.9 4.17
13 3.9 5.26 5.34 6.72 5.51 6.56) 5.66) 4.69 4.5 4.04 3.9 4.17
14 4.02 5.29 5.27 6.81 5.49 6.57 5.64 4.69 4.5 4.04 3.89 4.17
15 4.29 5.12 52 6.73 5.42 6.72 6.76 4.63 4.48 4.02 3.89 4.22
16, 4.21 4.97 5.14 6.53 5.42 7.98 6.4 4.63 4.65 4.01 3.89 4.22
17, 4.07 4.86 5.09 7.94 5.39 7.62 6.3 4.65 4.64 4 3.9 4.21
18 4 4.76 7.73 8.48 5.38 7.04 6.14] 4.62 4.63 3.98 3.89 4.2
19 3.97 4.72 8.72 7.99 5.29 6.91 5.98 4.7 4.62 3.97 3.89 4.2
20 3.95 4.62 8.02 7.68 5.28 6.71 5.84] 4.67 4.6 3.97 3.89 4.2
21 3.94 4.59 7.59 7.33 5.24 6.63 5.72) 4.83 4.58 3.97 3.88 4.23
22 3.94 4.53 8.83 6.72 5.24 6.55 5.63 4.75 4.56 3.98 3.88 4.24
23 393 4.5 8.37 6.47 5.14 6.6 5.54 4.96 4.55 3.96 3.88 4.23
24 3.93 4.53 7.2 6.23 5.11 6.96 5.43 4.99 4.53 3.94 3.88 4.21
25 4 5.9 7.39 6.02 5.08 6.92 5.39 4.82 4.51 3.94 3.88 4.2
26, 4.06, 5.86 8.45 6.09 5.57 6.81 5.32] 5.08 4.5 3.93 3.87 4.2
27, 4.05 5.5 9.61 6.09 6.75 6.65 5.3 5.1 4.49 3.92 3.86 4.21
28 4.3 6.52 11.08 7.67 7.72 6.6 5.25 4.84 448 3.91 3.86 4.22
29 4.3 6.57 9.28 6.93 6.49 5.19 4.76 448 3.91 4.18 4.22
30| 4.14 6.41 12.59 8.03 6.4 5.15 4.68 4.47 3.91 4.19 4.22
31 4.06 17.96 7.13 6.82 4.63 3.91 4.19
Monthly Statistics
Mean 4.01 5.37 7.63 7.37 6.06 6.89 6.00 4.80 4.57 4.01 3.93 4.20
Max 4.30 8.64 17.96 16.46 8.17 7.98 7.55 5.14 4.73 4.10 4.19 4.24
Min 3.90 4.07 5.09 6.02 5.08 6.40 5.15 4.36 447 3.91 3.86 4.17
Table 15. Average gage height measurements for Tully Creek WY06.
Day October  |November |December |January [February |March April May June July August September
1 3.88 4.03 8.90 13.42 7.63 6.79 6.81 5.00 4.59 4.07 3.90 4.17
2 3.92 4.06 7.32 7.73 7.85 6.58 6.81 4.95 4.61 4.06 3.90 4.17
3 3.96 4.67 6.53 7.31 7.21 6.49 7.30, 4.92 4.59 4.06 3.90 4.17
4 3.96 5.03 6.12 7.01 7.27 6.34) 7.04, 491 4.67 4.05 3.90 4.17
5 3.94 4.74 5.88 6.63 6.84 6.67 6.82) 4.81 4.64 4.07 3.90 4.17
6 3.92 6.97 5.71 6.41 6.51 6.93 6.34 4.75 4.59 4.09 3.90 4.16
7 391 6.40 5.78 6.46 6.25 7.37 5.85 4.72 4.56 4.08 391 4.16
8 391 5.76 5.81 6.38 6.03 6.88 5.76 4.70 4.54 4.06 3.93 4.16
9 3.90 5.31 5.67 6.16 5.86 6.90 5.70 4.51 4.52 4.04 3.92 4.17
10 3.90 5.02 5.56 6.53 5.70 6.90) 5.70, 4.29 4.50 4.03 3.90 4.17
11 3.90 4.86 5.46 7.39 5.56 6.68 5.64 4.26 4.47 4.03 3.90 4.17
12 3.89 4.73 5.37 6.68 5.47 6.51 5.59 4.46 4.49 4.03 3.89 4.16
13 3.89 4.96 5.29 6.53 5.40 6.38 5.52) 4.65 447 4.03 3.89 4.16
14 3.90 5.21 5.22 6.71 5.34 6.45 5.48 4.62 4.47 4.02 3.88 4.16
15 4.20 5.04 5.16 6.58 5.27 6.48 6.04 4.59 4.46 4.01 3.88 4.19
16 4.13 4.91 5.10 6.45 5.27 7.35 6.25 4.59 4.52 3.99 3.88 4.20
17 4.03 4.80 5.06 6.94 5.28 7.27 6.12 4.61 4.62 3.98 3.89 4.20
18 3.98 4.71 5.82 8.08 5.29 6.91 5.97 4.56 4.60 3.97 3.88 4.19
19 3.96 4.66 7.75 7.57 5.23 6.77 5.81 4.59 4.60 3.96 3.88 4.19
20 3.94 4.58 7.43 7.21 5.19 6.62) 5.69 4.60 4.58 3.95 3.88 4.19
21 3.93 4.53 7.19 6.99 5.15 6.52) 5.56) 4.65 4.56 3.96 3.87 4.22
22 3.93 4.49 7.86 6.56 5.13 6.45 5.45 4.64 4.54 3.96 3.87 4.22
23 3.93 4.47 7.64 6.30 5.07 6.38 5.37 4.71 4.53 3.94 3.87 4.21
24 3.93 4.46 6.90 6.09 5.02 6.76 5.32 4.88 4.51 3.93 3.87 4.20
25 3.93 5.41 7.03 5.94 5.00 6.77 5.25 4.74 4.49 3.92 3.87 4.19
26 4.03 5.66 7.76 5.84 5.07 6.67 5.20, 4.76 4.48 3.91 3.86 4.19
27 4.00) 5.35 8.45 5.90 6.25 6.54 5.17 4.92 4.47 3.90 3.85 4.20
28 4.20 5.71 9.99 6.80 7.21 6.48 5.11 4.76 447 3.90 3.85 421
29 421 6.34 8.54 6.65 6.35 5.05 4.70 4.46 3.90 3.98 421
30 4.09 5.97 10.29 7.12 6.28 5.03 4.64 4.26 3.90 4.18 4.20
31 4.04] 16.52 6.86 6.50 4.61 3.90 4.18
Monthly Statistics
Mean 3.98 5.10 7.07 6.94 5.87 6.68 5.82 4.68 4.53 3.99 391 4.18
Max 4.21 6.97 16.52 13.42 7.85 7.37 7.30 5.00 4.67 4.09 4.18 4.22
Min 3.88 4.03 5.06 5.84 5.00 6.28 5.03 4.26 4.26 3.90 3.85 4.16
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-flood (October 2004).

Figure 30. Tully Creek gage station condition pre

, 2006.

Figure 31. Tully Creek gage station condition on January 5
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Turbidity and Water Temperature

Turbidity and water temperature were not monitored in Tully Creek during WYO06.

Suspended Sediment

Suspended sediment samples were only collected during one storm event on 1/13/06

(Table 16). Two sets of composite samples were collected, and suspended sediment

concentration results from both exceeded 1,000 mg/L.

Table 16. Suspended sediment samples taken in Tully Creek during WYO06

DTS-12
Bottle . SSC Turbidity, . Gage Hydrological | Discharge

Sample ID 1 N imber | D3t Time | o) | Lab (vruy|  Turbidity Height | Position (cfs)
(NTU)

TY1 011306 Al| 1/13/2006 1445 1155 450 N/A 6.52 R 307

TY1 011306 A2| 1/13/2006 1504 390 N/A 6.52 R 307

TY1 011306 B1[ 1/13/2006 1511] 1059 390 N/A 6.53 R 311

TYL 011306 B2[ 1/13/2006 1517 390 N/A 6.53 R 311

*Actual Flow Measurement Taken
Hydrological Position: R = Rising, F = Falling, S = Stable
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Klamath River Estuary

Water levels in the Klamath River estuary were tidally influenced during the entire water
year (Figure 32). During periods of low flow, water levels in the estuary followed tidal
signatures when compared with Crescent City tidal data (National Oceanic and
Atmospheric Administration; Figure 33, Figure 34). During high flow events, such as the
New Year’s Flood, water levels in the estuary rose along with discharge, but tidal

influence was still evident (Figure 32, Figure 35, Figure 36).
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Figure 32. Klamath River estuary and USGS Klamath near Klamath gage height,
10/01/05 — 9/30/06.
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Figure 33. Klamath River estuary gage height and Crescent City tide data (NOAA),
10/01/05 — 10/14/05.
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Figure 34. Klamath River estuary gage height and Crescent City tide data (NOAA),

6:00 12:00 18:00  0:00

8/01/06 — 8/17/06.
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Figure 35. Klamath River estuary and USGS Klamath Near Klamath gage height and
Crescent City tide data (NOAA), 12/26/05 — 1/11/06.
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Figure 36. Klamath River estuary gage height and Crescent City tide data (NOAA),

12/15/05 — 1/05/06.
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