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I.  Introduction 
 
This report summarizes hydrologic monitoring conducted by the Yurok Tribe 

Environmental Program (YTEP) during Water Year 2007 (WY07), which covers October 

1, 2006 through September 30, 2007.  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/lrgsclient/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 WY07. 
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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, YTEP 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.   

Data is thoroughly reviewed once received from the sediment laboratory. YTEP is 

the primary organization responsible for data review, although the professional laboratory 

analyzing the sediment samples will also note potential problems with outliers or other 

anomalies in sample results.  Information regarding QA/QC procedures for the laboratory 

is available upon request. One hundred percent of laboratory-generated data was checked 

on receipt by the Hydrologic Specialist for consistency and acceptability. Data is 

reviewed and finalized once data are merged or entered into a database,    

The data manager will visually inspect all entered data sets to check for 

inconsistencies with original field or laboratory data sheets.  Where inconsistencies are 

encountered, data will be re-entered and re-inspected until the entered data is found to be 
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satisfactory or results will be discarded. Any unusual values outside the range of norm 

will be flagged and all aspects of field data sheets, shipping handling and laboratory 

handling and testing will be reviewed.  Outliers will be identified and removed from the 

dataset if deemed necessary by the QA Officer.  The Project Manager will maintain field 

datasheets and notebooks in the event that the QA Officer needs to review any aspect of 

sampling for QA/QC purposes.  

 

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

Stream Watershed 
Primary 
Criteria 

Secondary 
Criteria 

Other 

Blue Blue 1 3 2 
McGarvey McGarvey 3 1   

Tully Tully 4 1 2 

U. Turwar Turwar 1 3 2 

L. Turwar Turwar 3 1 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 mi2) (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 ¼ 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 ¼ 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 
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Klamath River with a total drainage area of 80,321 acres (125.49 mi2) (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 mi2) of the watershed.  During storm events, flows are taken from 

the B10 Bridge approximately ½ 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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Estuary

 
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.    
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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. 
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The Upper Turwar gaging station has been in operation since October 9th, 2003.  The 

station is located at 41° 32’ 6” north latitude, 123° 58’ 43” west longitude.  The gaging 

station is located 3.09 miles upstream of the mouth due to subsurface flows during 

summer months in the lower reach. This gage monitors the lower 19.4 % of the stream. .  

The total drainage area of the watershed is 20,380 acres (31.84 mi2), and 81.6% (25.98 

mi2) of the watershed is upstream of the gaging station The location of this gaging station 

was selected because this site has flow year round and this stream contains spawning and 

rearing habitats for salmonids.  This watershed also has upstream watershed restoration 

projects planned in the future.   

 

The Lower Turwar gaging station was installed in October of 2007 to measure height, 

turbidity, and temperature. It will help us further understand the Turwar watershed and 

potentially see the result of intensive streambed restoration conducted by Yurok Tribe 

fisheries program that has been ongoing for almost 3 years. The total drainage area of the 

watershed is 20,380 acres (31.84 mi2), and 99.4% (31.65 mi2) 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 mi2) (Figure 2, Figure 6).  The site 

location is approximately ¼ 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 mi2) 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 ½ 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 
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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.     
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Figure 5.  Turwar Creek gaging station looking upstream. 
 

 
Figure 6.  Kevin McKernan and Ken Lindke at the Tully Creek gaging station taking a  

    staff plate measurement during a winter storm. 

  11  



 
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 all gaging stations.  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.   

 

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 
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data file was flagged accordingly.  Data was downloaded from the gaging station using a 

SanDisk Compact Flash Memory Card.  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 each gaging station during monthly site 

visits and periodically during high flow events in 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 and Blue 

Creeks, measurements were taken at a cableway installed at the gage site.  In McGarvey 

and Tully Creeks, however, non-wadable flow measurements were taken from bridges 

downstream of the gage site using a sounding weight, crane, and B-reel.  In McGarvey 

Creek the bridge is approximately ½ 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.  The bridge over Tully Creek is less than ¼ kilometer downstream of the gaging 

station and there are no measurable sources of flow into Tully Creek between the two 

locations.   

 

Flow measurements taken at each site were used to create a rating curve based on USGS 

methodology (Kennedy 1984).  To estimate a continuous flow record at each gaging 

station, the 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 =    
cf 43,560

acrefoot1

month

days#

day

hr24

hr

min60

min

sec60

sec

cf











x  
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YTEP also periodically collected suspended sediment samples at gaging stations during 

WY07.  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). 

 

V.  Results and Discussion 

McGarvey Creek 

Discharge 

The rating curve for WY07 was generated using flow measurements taken between 

11/07/06 – 07/11/07 (N = 47) and produced the following formula (Figure 8): 

  

y = 1.5667x4.3357, where y = discharge in cfs and x = gage height 

 

Data points 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 72.7 cfs on 2/21/2007.   

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 1.29 cfs on 

7/11/07 during summertime low flows (Figure 9).  Gage data is missing from the 

continuous record between the dates of 10/13/2006 - 10/17/2006 and 12/21/2006 - 

1/2/2007. (Figure 9)  

 

The highest estimated flow in McGarvey Creek was 270.48 cfs on 12/13/06 at 13:45 

(Figure 9).  The storm peak was the response of 3.23 inches of rainfall between 12/11/06 

and 12/13/06 (Figure 10).  There were also two large peaks on 12/25/06 and 12/26/06 

where there were 7.18 inches recorded.  On 12/25/06 there were 4.34 inches and the next 

day 2.84 inches. Unfortunately we were unable to determine discharge due to the H355 
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logger malfunctioning. The logger was down from 12/21/06 at 15:00 until 1/2/07 at 

11:00. (Figure 10) 

 

The lowest estimated flows based on the rating curve equation were 1.29 cfs on 

7/11/2007 (Table 2, Figure 9).  Discharge from McGarvey Creek was highest overall 

during December and February, with 2,595 acre feet estimated discharged during 

December and 1,726 during February.  This is an underestimate due to the H355 logger 

being down from 12/21/06 to 1/2/07 where we missed two storm events in the month of 

December. (Figure 10) Gaging records indicate that annual total acre feet discharged 

from McGarvey Creek was 10,522.97, this also is an underestimate due to missing gage 

data between 10/13/06 – 10/17/06 and 12/21/2006 – 1/2/2007.  (Table 4)   

 

y = 1.5667x4.3357
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Figure 8.  Discharge rating curve for McGarvey Creek using flow measurements taken  
    between 12/07/01 – 7/11/07. 
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Figure 9.  McGarvey Creek hydrograph and flow measurements for WY07. 
 
 

 
Figure 10.  McGarvey Creek hydrograph and daily rainfall (inches), 12/11/06 – 1/17/07. 
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Table 2.  Minimum daily discharge (cfs) values for McGarvey Creek WY07.  
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Table 3.  Maximum daily discharge (cfs) values for McGarvey Creek WY07. 
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Table 4.  Average daily discharge (cfs) values for McGarvey Creek WY07. 
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Rainfall 
 
The McGarvey Creek rain gage was installed on 10/12/05 at the gaging station. All rain 

was captured except 12/21/06 at 12:45 to 12/22/06 at 00:00 and then from 9/28/07 until 

10/1/07 due to a plugged H-340 tipping bucket. 

 
 
 
 

 
Figure 11.  McGarvey Creek hydrograph and cumulative rainfall for WY07.     
 
Turbidity 
 
The turbidity probe was installed on 12/02/05. Turbidity data was missing from 7/28/07 

to 9/25/07 due to the DTS-12 probe being sent in for recalibration and certification 

(Figure 12).  Peaks in turbidity follow the hydrograph, with the highest observation on 

12/25/06 of 266.58 NTU (Figure 12). The hydrograph does not reflect discharge due to 

the H355 logger being down on this date. During the last portion of the water year there 

is missing data because the DTS-12 was sent in for annual calibration and certification. 
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Water Temperature 
 
Water temperature data was recorded simultaneously with turbidity data beginning 

12/02/05.  One distinct drop in temperature was observed on 1/14/07 corresponding to a 

drop in gage height due to lack of winter storm activity (Figure 13).  The lowest 

temperature recorded was 5.5°C on 1/24/07 and the highest temperature observed during 

the water year was 15.8°C on 7/22/07 (Figure 13). Water temperature data ends on 

9/28/07 due to the DTS-12 probe being sent in for annual calibration and 

certification.(Figure 13) 

 

 
Figure 12.  McGarvey Creek hydrograph and turbidity data for WY07. 
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Figure 13.  McGarvey Creek gage height and temperature data for WY07. 
 
 
 
 
Suspended Sediment 
 
Suspended sediment samples were collected during a storm event on 11/15/2006.  The 

concentration of suspended sediment collected was 4.9 NTU.  Due to the limited amount 

of data it is nearly impossible to correlate turbidity versus suspended sediment for this 

water year. 

 
 
Table 5.  Suspended sediment sample taken in McGarvey Creek during WY07.  
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Turwar Creek 

Discharge 

The rating curve for WY07 was generated using flow measurements taken between 

1/27/05 – 11/14/07 (N = 21) and produced the following formula (Figure 15): 

  

y = 43.515x2.7154, where y = discharge in cfs and x = gage height 

 
The highest flow measurement taken in Turwar Creek during the water year was 2,680 

cfs on 12/13/06.  The highest flow measurement on the rating curve used to estimate 

discharge is 3132 cfs, taken on 12/14/06 (Figure 15).  The lowest flow measurement on 

the rating curve was taken on 8/28/06 at 7.45 cfs (Figure 15, Figure 16). 

 

 

 

 

 
Figure 14.  Discharge rating curve for Turwar Creek using flow measurements taken  

      between 1/27/05 – 11/14/07. 
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Figure 15.  Turwar Creek hydrograph and flow measurements for WY07. 

 
The highest flow event of the water year occurred on 12/14/06 and was a response to a 

storm that began in the afternoon of 12/13/06 and resulted in 3.3 inches of rain in 32 

hours. (Blue creek rain gage)  The estimated maximum discharge peaked at 3132.05 cfs; 

which is considered rather accurate since it is within 18% of a measured flow. (Figure 

15).  Two other notable storm events are evident in the hydrograph; one on 12/26/06 

which peaked at 2298 cfs which was the result of 2.88 inches of rain in a 48 hour period 

and the other on 1/03/07 resulting in estimated flows of 2446 cfs from 3.55 inches of rain 

in a 24 hr. period. (Figure 15) (Both rain measurements come from Blue creek tipping 

bucket)    

The lowest estimated flow in Turwar Creek was .35 cfs and occurred at the beginning of 

the water year on 10/13/06 during summer base flows (Figure 17, Table 6).  Discharge 

from Turwar Creek was highest overall during November and December, with 20,694 

acre feet estimated discharged during November and 40,486 acre feet during December.  

Annual total acre feet discharged from Turwar Creek was estimated to be 123,203 (Table 

8).  
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Figure 16.  Turwar Creek hydrograph WY 07. 
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Table 6.  Minimum daily discharge (cfs) values for Turwar Creek WY07. 
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Table 7.  Maximum daily discharge (cfs) values for Turwar Creek WY07. 
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Table 8.  Average daily discharge (cfs) values for Turwar Creek WY07. 

 
 
 
 
Rainfall 
 
YTEP does not currently operate a rain gage at the Turwar Creek gaging station.  Total 

rain accumulation during WY07 from CDEC’s Klamath River near Klamath (Turwar) 

was 65.88 inches (http://cdec.water.ca.gov, Figure 18).   The largest accumulation of 

rainfall occurred during November, when 20.2 inches was recorded.  Rainfall during 

December totaled 12.44 inches, and February also had steady rainfall with 12.84 inches 

observed.  (Figure 17).   
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Figure 17.  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 18).  The 

highest turbidity measurement recorded was 374.0 NTU during a storm on 12/24/06.  

Turbidity also peaked during storm events on 12/13/06 (264 NTU) and 1/03/07          

(114 NTU).  Turbidity did not exceed 100 NTU between February and the end of the 

water year (Figure 18).  Turbidity data recorded between 1/4/07 – 1/19/07 is missing due 

to the DTS-12 sensor being damaged and sent in for repairs from a winter storm 

 

 
Figure 18.  Turwar Creek hydrograph and turbidity data for WY07. 
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Water Temperature 
 
Water temperature and turbidity were recorded simultaneously beginning 10/07/05.  

Temperatures at the beginning or the water year ranged between 9-13°C and gradually 

decreased between October and mid-January when temperatures dropped to 5.7°C 

(Figure 21).  It is impossible to tell if it dropped in early January due to the DTS-12 being 

damaged and out for repairs from 1/4/07 - 1/19/07. Temperatures gradually rose during 

late February through the spring and summer months and water temperatures peaked in 

August (8/04/07) at 23.1°C (Figure 21).     

 
 
 
 
 
 

 
Figure 19.  Turwar Creek gage height and temperature data for WY07. 
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Suspended Sediment 
 
Suspended sediment samples were collected during two storms on 12/13/06 and 1/03/07.  

The storm on 12/13/06 was the first sizable storm during the water year.  Two sets of 

samples were collected, one on the ascending, and one on the descending limb of the 

hydrograph. SSC ranged between 164 – 236 mg/L (Table 9).  The second storm was 

sampled during the ascending limb of the hydrograph and SSC ranged between 197 – 266 

mg/L for the sets of composite samples (Table 9).  YTEP is in the process of refining our 

SSC collection methods which should provide a more accurate sample of storm events.
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Table 9.  Suspended sediment samples taken in Turwar Creek during WY07.   
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Blue Creek 

Discharge 

The rating curve for WY07 was generated using flow measurements taken between 

1/20/06 – 11/07/07 (N = 17) and produced the following formula: 

  

y = 8.9412x3.0969, where y = discharge in cfs and x = gage height 

 

 

y = 8.9412x3.0969
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Figure 20.  Discharge rating curve for Blue Creek using flow measurements taken  
between 1/20/06 – 11/07/07.
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The highest flow measurement taken in Blue Creek during the water year was 7,280 cfs 

on 12/14/06, which is also the highest flow measurement on the rating curve (Figure 20, 

Figure 21).  Several 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 (Figure 23).   
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Figure 21.  Blue Creek hydrograph and flow measurements for WY07.   
 
 
 
The lowest estimated flow in Blue Creek was 67.41 cfs during the beginning of the water 

year on 10/31/06 (Figure 23, Table 10).  October also yielded the lowest estimated acre 

feet discharged of any month during the water year (5,078 acre feet).  Discharge was 

highest during December, when an estimated 184,697 acre feet were discharged from the 

Blue Creek watershed (Table 12).  Annual total acre feet discharged from Blue Creek 

was estimated to be 557,176 (Table 12). 
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Table 10.  Minimum daily discharge (cfs) values for Blue Creek WY07. 
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Table 11.  Maximum daily discharge (cfs) values for Blue Creek WY07. 
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Table 12.  Average daily discharge (cfs) value for Blue Creek WY07. 

 
 
 
Rainfall 

The Blue Creek rain gage was installed on 10/25/05 at the gaging station. Cumulative 

rainfall at Blue Creek during the water year was 85.94 inches.  November and December 

were the wettest months, with 22.06 inches of rain falling in November and 20.66 in 

December. This is a little different then past water years where December and January 

were typically the wettest months. Although March had the second highest average 

monthly discharge there was only 6.03 inches of rain for the entire month. This could be 

attributed to the snow melt coming through the watershed. The wettest day of the water 

year was 12/25/07 when 4.4 inches of rain was recorded (Figure 24).   
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Figure 22.  Blue Creek hydrograph and daily rainfall for WY07.        

 
 
Turbidity 
 
Turbidity is hard to analyze this year due to the fact that during the two of the biggest 
storms of the year we experienced machine malfunction and were unable to capture 
accurate turbidity readings. The rain on 12/13/06 was 2.23 inches in 24 hours and the 
storm on 12/25/06 and 12/26/06 was 7.53 inches. Both storms show a rapid increase in 
discharge but the corresponding data for turbidity cannot be trusted. (Figure 23) 
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Figure 23. Blue Creek discharge and turbidity values WY 07. 
 
 
 
Water Temperature 
 
Water temperature in Blue Creek ranged widely from 4.6°C on 1/13/2007 to a high of 
20°C on 8/2/2007 and 8/30/2007. Temperatures began to gradually decline at the 
beginning of October all the way into January when temperatures began to slowly and 
gradually rise again. (Figure 24)Data is missing sporadically in December and January 
due to the DTS-12 probe being out of the water and on 12/13/2006 the data cable to the 
DTS-12 sheared off, but was repaired on 12/15/2006 (Figure 24).  
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Figure 24. Blue Creek water temperature values WY 07.  

 

 Suspended Sediment 

 
No suspended sediment samples were collected from Blue Creek during WY07.  
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Tully Creek 

Discharge 

The rating curve for WY07 was generated using flow measurements taken between 

7/08/05 – 9/4/07 (N = 13).  Flow measurements that create the curve range between  

1.47 – 274 cfs and include stage heights between 3.9 – 6.5 ft.  The rating curve produced 

the following formula (Figure 26) 

  
y = 36.689x2 - 274.32x + 513.66, where y = discharge in cfs and x = gage height 

 
Since very few flow measurements have been taken in Tully Creek, and even fewer 

during major storm events, a reliable rating curve was generated using a polynomial 

curve instead of a power curve like all of the other tributary sites(Figure 25).    The 

largest peak in the hydrograph occurred on 12/26/06(1584 cfs.) This estimated flow 

cannot be completely trusted since it exceeds our highest measured flow by more than 

100% (Figure 26). 

 

Figure 25.  Discharge rating curve for Tully Creek using flow measurements taken 

between 7/08/05 – 9/4/07. 
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Figure 26.  Tully Creek gage height during WY07.                                                              
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Table 13. Minimum daily discharge for Tully Creek WY07 
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Table 14.  Maximum daily discharge for Tully Creek WY07. 
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Table 15.  Average daily discharge for Tully Creek WY07. 
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Figure 27.  Tully Creek gage station condition pre-flood (October 2004). 
 
 

 
Figure 28.  Tully Creek gage station condition on January 5, 2006. 
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Turbidity and Water Temperature 
 
Turbidity and water temperature were not monitored in Tully Creek during WY07. 
 
Suspended Sediment 
 
No suspended sediment samples were taken during WY07   

 

 

Klamath River Estuary 
 
Water levels in the Klamath River estuary were tidally influenced during the entire water 

year. 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) but the lowest tides were greater in the ocean than in the estuary. This 

could be due to mouth location, flows, or even sand built up high enough to restrict the 

flow of the river at low tides. During high flow events, water levels in the estuary rose 

along with discharge, and followed the tidal influence even closer than low tides. 

 

Figure 29. Klamath Estuary and Crescent City tides when the mouth shifts to the south 

constricting flow and minimizing tidal influence. 
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Figure 30. Stage at the Klamath River Estuary WY 07 

Discussion 

In the beginning of September the mouth shifted in such a way that the tidal influence 

became very minimal. Not only was it minimal, the estuary stage slowly rose due to the 

constriction and location of the mouth. (see figure 31) On October 3rd the sand spit 

breached in the middle allowing the tidal fluctuations to effect water levels in the estuary 

again and stage dropped accordingly.(see figure 32) 
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Figure 31. Build up of sand moved the mouth of the river to the south constricting flow 

and minimizing tidal influence. 10/2/2007 

 

Figure 32. Breach at the mouth on 10/3/2007 at 7:30 am. 
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Figures 32,33,34,35,36,37 Klamath Estuary 8/10/2007-10/5/2007 

  
8/10/2007                  8/13/2007 

  
9/4/2007                 9/25/2007 

  
10/3/2007     10/5/2007
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