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Abstract —Water temperatures were monitored on the Trinity and Lower Klamath rivers 

from April to October 2007 to evaluate the influence of prescribed flow releases from 

Lewistown Dam on downstream water temperature objectives specified in the Trinity 

River Record of Decision.  A Dry water year schedule was implemented and was fully 

successful at meeting the summer temperature objectives of the North Coast Regional 

Water Quality Control Board Objectives at Douglas City and the North Fork Trinity 

River.  The Dry year schedule was not fully successful at meeting at least “Marginal” 

smolt temperature criteria at Weitchpec.  Exceedence of the 17.0 °C criterion occurred 

from May 30 to June 5 and was due to warm air temperatures. The greatest exceedence 

occurred on June 3 when the water temperature was 1.8 ˚C above the criterion of 17 ˚C.  

Despite not meeting the criterion, these flows did result in increased temperature 

differences between the Trinity River and the Klamath River, which indicated that these 

flows moderated water temperatures during a time when water temperatures of the 

Klamath River were increasing.  A 2-day pulse flow from Lewiston Dam in late August 

used to support the ceremonial needs of the Hoopa Valley Tribe reduced water 

temperatures of the Trinity River at Weitchpec by 1 to 2 °C, which resulted in an increased 

temperature differential with the Klamath River. 
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INTRODUCTION 

The Trinity River Restoration Program (TRRP) was reauthorized with the signing of the 

Record of Decision (ROD) of the Final Trinity River Environmental Impact Statement in 

December of 2000.  Since this time, the TRRP has moved in earnest towards the over-

arching goal of restoring the natural production of salmon and steelhead below Lewiston 

Dam.  An important component of the TRRP is the application of an Adaptive 

Environmental Assessment and Management (AEAM) program.  As part of this program, 

monitoring is used to evaluate progress towards achieving restoration objectives, and 

improved understanding of the river response to various management actions (e.g. dam 

releases or gravel augmentation).  In support of the AEAM program, this report assesses 

the influences that Lewiston Dam releases had on the downstream thermal environment, 

and in particular whether or not the water temperature objectives as identified in the ROD 

were achieved.  

This report represents the sixth consecutive year for which a report of this type has been 

written for the Trinity River Restoration Program.  Reports describing the thermal regimes 

for the years 2002 to 2006 (Zedonis 2003, Zedonis 2004, Zedonis 2005, Zedonis and 

Turner 2006, and Zedonis and Turner 2007) are available in electronic format from the 

Trinity River Restoration Program or the Arcata Fish and Wildlife Office of the U.S. Fish 

and Wildlife Service (http://www.fws.gov/arcata/fisheries).  

STUDY AREA 

The Trinity River, located in northwest California, is the largest tributary to the Klamath 

River (Figure 1).  This tributary is regulated by Trinity and Lewiston Dams constructed in 

the early 1960s.  Trinity Dam created Trinity Reservoir that can store up to 2.45 million 

acre-feet of water.  Located immediately below Trinity Dam, Lewiston Dam forms 

Lewiston Reservoir, which serves as a re-regulating reservoir for flow to the Trinity River 

and diversion to the Sacramento River basin.  From Lewiston Dam, the Trinity River flows 

for approximately 180 km before joining the Klamath River at Weitchpec.  From 

Weitchpec, the Klamath River flows for 70 km before entering the Pacific Ocean. 
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METHODS 

The influence of Lewiston Dam releases on downstream water temperature was assessed 

using water temperature data collected by telemetered stations and from probes deployed 

by the Arcata Fish and Wildlife Office (AFWO), and the Yurok and Hoopa Valley Tribes.  

Data from telemetered stations were downloaded from the California Data Exchange 

Center (CDEC) website available at http://cdec.water.ca.gov.  Data obtained from the 

CDEC site are labeled “preliminary and subject to revision”, meaning the accuracy of the 

data is unknown.  To correct for possible errors, we conducted graphic evaluations to 

identify erroneous data points that were later deleted. 

AFWO used temperature probes manufactured by Onset Computer Corporation® to collect 

hourly water temperature data from April to October.  Prior to and after deployment, each 

probe was subjected to a performance test to verify it was recording within the 

manufacturer’s accuracy specification of ± 0.2 degrees Celsius (˚C).  In all tests, the 

instruments proved to be accurate and reliable. 

Assessing the influences of Lewiston Dam releases on water temperatures of the Trinity 

River and lower Klamath River was accomplished by comparing environmental factors 

known to affect water temperature, primarily air temperatures and hydrology.  Air 

temperature data were collected by AFWO using Onset® probes that met similar standards 

established for water temperature.  Estimates of river flow at several sites on the Trinity 

River (Lewiston –rkm 178.2; and Hoopa – rkm 20.0) and Klamath River (Iron Gate - rkm 

305.5; Orleans - rkm 95.1; and Klamath - rkm 13.0) were obtained from the CDEC and 

U.S. Geological Survey (http://water.usgs.gov) websites.  Unfortunately, the flow data 

obtained from many of these websites is also preliminary and subject to change. 

RESULTS AND DISCUSSION 

Hydrology 

In water year 2007, approximately 458 thousand acre-feet (TAF) of water was released from 

Lewiston Dam to the Trinity River.  This total accounted for the prescribed flow of 453 TAF 

to support a flow prescription for a Dry water year, and roughly 4 TAF for a 2-day pulse flow 
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to support the ceremonial needs of the Hoopa Valley Tribe (Figure 2). Limitations on precise 

flow control from Lewiston Dam accounts for the remaining 1 TAF. 

Contributions of flow from Lewiston Dam to the lower Trinity River and Klamath River 

varied through the year (Figure 2; also see Appendix A for detailed information).  During the 

winter and early spring, contributions of flow from Lewiston dam to lower river gauges were 

quite small due to low base flows (e.g. 300 cfs) and the larger contributions of flow from the 

abundant tributaries located above downstream gauges.  In contrast, the peak flow of 4,600 

cfs that occurred in early May as well as the 2-day pulse of 1,000+ cfs in late August resulted 

in a substantially greater contribution of flow to the lower Trinity River (i.e. Hoopa gauge) as 

well as the lower Klamath River (i.e. Klamath gauge).  

Spring flow from Lewiston Dam followed a Dry water year schedule remarkably well as 
prescribed in the ROD (Figure 3).  Unlike previous years, there were no modifications 
made to the spring schedule.    

Water Temperatures of the Mainstem Trinity River 

Lewiston Gauge (rkm 178.2) 

From April to October, water temperatures of Lewiston Dam releases remained between 7.5 and 
10.8 ˚C (Figure 4).  The warmest release temperatures coincided with typical warming trends and 
times of decreased flows out of Trinity and Lewiston reservoirs, resulting in increased hydraulic 
residence time of water in Lewiston Reservoir that warms before release to the Trinity River.  In 
contrast, some of the coldest release temperatures occurred during times of high flow, most 
notably early May during the peak release of 4,600 cfs.     

Douglas City Gauge (rkm 148.5) 

Water temperatures ranged between 8.2 and 15.7 ̊ C from April to mid-October (Figure 5).  

Water temperatures at this site were largely influenced by an inverse relationship of flow from 

Lewiston Dam and water temperature, as well as typical summertime weather patterns.  Inverse 

relationships are most notable from early May through July as well as during the 2-day pulse in 

late August.  During these times as well as periods of steady flow, the temperature objectives of 

the NCRWQCB were for all practical purposes met.  Unlike past years, the water temperature 
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criterion was not exceeded in 2007 due to relatively low release temperatures from Lewiston 

Dam and only moderately warm ambient air temperatures.  In past years, these factors have to 

varying “degrees” been warmer to result in exceedence of the criterion (see Zedonis 2004)  

Trinity above the North Fork Trinity (rkm 117.6) 

Average daily water temperatures above the North Fork Trinity were slightly warmer in 

comparison to the upstream Douglas City site but followed a similar trend (Figure 6).   Similar to 

the Douglas City site, water temperatures showed an inverse relationship with flow.  Average 

daily temperatures peaked at 20.3 ̊ C on July 6.   Following the peak in July, average daily water 

temperatures continued to decrease thereafter.  In all cases, including the start of October, the 

NCRWQCB objective of 13.3 ˚C was met.  Again, the probable reason for meeting the 

criterion in 2007 was a combination of adequate flow release volume and water temperature 

and relatively low ambient air temperatures.  

Above Big French Creek to Weitchpec (rkm 94.2 to 0.1) 

Water temperatures in this region of the river were also influenced by Lewiston Dam 

releases, but to a lesser degree than the upstream reaches.  Within this reach, the 

temperature influence of Lewiston Dam releases are somewhat diluted during the spring by 

relatively large flow contributions from tributaries (e.g. South Fork Trinity River, New 

River, etc).  However, there were still times, in particular early May when a release of 

~4,600 cfs from Lewiston Dam was partly responsible for a 4 to 5° C reduction in water 

temperatures in this reach (Figure 7). As Lewiston dam releases were reduced and air 

temperatures increased water temperatures also increased, reaching a peak of over 24 °C in 

early July.  The pulse flow in late August also resulted in a substantial reduction in water 

temperatures in this reach, with the greatest reduction occurring at the top of this reach. 

Variations in daily average water temperature during periods of steady summer flow 

indicate that meteorological factors heavily influenced water temperatures during these 

times.  

The springtime temperature criteria for smolts of the lower Trinity River were generally 

met except for May 30 to June 5 when water temperatures exceeded the “marginal” zone 
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and entered the “unsuitable” range (Figure 8).  The greatest exceedence occurred on June 

3 when the water temperature was 1.8 ˚C above the criterion of 17 ˚C.  The time of 

exceedance corresponded to a time of increasing air temperatures (Figure 9).   

Water Temperatures of the Klamath River above and below the Trinity River Confluence 

From mid-April to mid October, the average daily water temperatures of the Klamath River 

were generally warmer than the Trinity River mouth (Figure 10, See Appendix A for more 

detail).  The Klamath River was generally between 1.0 and 1.6 °C warmer than the Trinity 

River from May 26 to June 6.  Beyond this time period, water temperature of the Trinity 

River were typically less than 0.8 °C colder than the Klamath River except from August 28 

to September 3 when temperature differences increased due to the increased flow of cold 

water from Lewiston Dam  to support the ceremonial needs of the Hoopa Valley Tribe. 

During this increase in flow, water temperatures of the Trinity River were reduced by 1 to 2 

°C that resulted in increased temperature differences (up to 2.6°C) between the two 

waterways.  As in previous odd numbered years when this ceremony occurs, we again 

found the pulse flow to reduce water temperatures of the Trinity River and that the greatest 

temperature difference occurred 1 to 2 days following the release from Lewiston Dam (e.g. 

see Zedonis 2004).   
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Table 1.  Water temperature objectives for the Trinity River, California.  
 

Source Target Area Dates Temperature Objective1 
 
 
Basin Plan for the North  
Coast Region (Regional 
Water Quality  
Control Board, 1994) 
 

 
 
• Lewiston to Douglas City 

(rkm 178.2 to 148.5)  
 

• Lewiston to DouglasCity  
(rkm  178.2 to 148.5) 
 

• Lewiston to the Confluence of 
the North Fork Trinity River 
Confluence  
(rkm 178.2 to 117.6) 

 

 
All Years 
• July 1 to September  15 

 
 

• September 15 to September 30 
 
 

• October 1 to December 31 

 
 

≤ 15.5 
 
 

≤ 13.3 
 
 

≤ 13.3  

 
Spring-Time Objectives of 
the Record of Decision for 
the Trinity River EIS/EIR  
(USFWS et.al., 2000)  

 
• Lewiston to Weitchpec 

(rkm 178.2 to 0.1) 

Normal and Wetter Water Years: 

• April 15 to May 22 

• May 23 to June 4 

• June 5 to July 9 

Dry and Critically Dry Water Years: 

• April 15 to May 22 

• May 23 to June 4 

• June 5 to June 15 

 

≤ 13.0 

≤ 15.0 

≤ 17.0 

 

≤ 15.0 

≤ 17.0 

≤ 20.0 

1 = Average daily water temperature in degrees Centigrade 

8

         



Table 2.  Water temperature monitoring sites of the Trinity River and the Klamath River 
below Weitchpec in 2007.  Note: Not all data identified in this table are presented in the 
report but are available upon request.  

Water Temperature Monitoring Sites 
Mainstem Trinity River 

 
Site Name (abbreviation) 

Location 
(rkm) 

 
Data Source 

 
Operator 

TR @ Lewiston Gauge (TRLW2) 178.2 
California Data 

Exchange Center 
(CDEC)

California Department of  
Water resources 

TR above Rush Ck (TRRC1) 173.0 FWS Fish and Wildlife Service (FWS) 

TR@ Limkiln Gulch Gauge (TRLK1) 158.7 CDEC U.S. Geological Survey (USGS) 

TR @ Douglas City Gauge (TRDC2) 148.5 CDEC USGS 

TR above Canyon Ck (TRCN1) 127.4 FWS FWS 

TR abv N.F. Trinity R. (TRNF1) 117.6 CDEC US. Bureau of Reclamation (USBR)

TR abv Big French Creek (TRBF1) 94.2 FWS FWS 

TR @ Burnt Ran. Trans Sta (TRBR1) 76.4 FWS FWS 

TR abv S. Fork Trinity R. (TRSF1)  50.6 FWS FWS 

TR @ Willow Creek Trap (TRWC1) 34.1 FWS FWS 

TR @ Hoopa Gauge  (TRHP1)  20.0 USGS USGS 

TR @ Weitchpec (TRWE1)a 0.1 FWS/YTEP/USBR FWS/YTEP/USBR 

Mainstem Klamath River 

KR at Weitchpec (KRWE1) b 70.2 YTEP Yurok Tribe 

KR below Weitchpec (KBW3) 68.7 YTEP/FWS FWS/Yurok Tribe 

KR above Blue Ck (KRBC1) 26.5 YTEP/FWS Yurok/FWS 

KR above Terwer (KRTG2) 13.0 YTEP/FWS FWS/Yurok Tribe 

Trinity River Tributary Sites 
Rush Ck (RCTR2) 173.0 + 0.4c CDEC USBR/ USGS 

Canyon Ck (CNTR1) 127.3 + 0.1 FWS FWS 

N. F. Trinity R (NFTR1) 116.7 + 0.1 FWS FWS 

Big French Ck (BFC) 94.1 + 0.1 FWS FWS 

S. F. Trinity R (SFTR1)  50.5 + 0.1 FWS FWS 
‘a = Data is available from multiple sources  
‘b = This site is located immediately above the confluence of the Trinity River and refers to the distance from the Klamath River 
mouth. 
‘c = River kilometer of mainstem Trinity River + the distance up the tributary 
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Figure 1.  Location of water temperature monitoring sites of the Trinity River and lower Klamath River in 2007.  See Table 2 for site 
descriptions. 
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Figure 2.  Average daily flow of the Trinity River (TR) at Lewiston gauge (RKm 178.2) and Hoopa gauge (RKm 20.0), and the 
Klamath River at the Klamath Gauge (RKm 13.0) in 2007.  US Geological Survey gauge data, preliminary and subject to revision.
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Figure 3.  Spring and early summer flow releases from Lewiston Dam (rkm 178.2) on the Trinity River (TR) in 2007 compared to the 
flow schedule for a Dry hydrologic water year identified in the Record of Decision (ROD) (USFWS et.al., 2000). 
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Figure 4.  Water temperature (WT) and flow of the Trinity River at Lewiston (RKm 178.2) and Trinity Reservoir outflow in 2007.  
Trinity Reservoir outflow supplies water to the Trinity River and diversions to the Sacramento River basin.  The area between lines 
representing Trinity Reservoir outflow and flow at Lewiston represent an estimate of flow diverted to the Sacramento River Basin. 
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Figure 5.  Comparison of average daily water temperatures (WT) of the Trinity River at Douglas City gauge (RKm 148.5) and the 
water temperature criteria of the North Coast Regional Water Quality Control Board in 2007.  The criteria are not to be exceeded. 
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Figure 6.  Comparisons of average daily water temperatures (WT) of the Trinity River above the confluence of the North Fork Trinity 
River (RKm 117.6) and the water temperature criteria of the North Coast Regional Water Quality Control Board in 2007.  The 
criterion is not to be exceeded. 
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Figure 7.  Average daily water temperatures of the Trinity River immediately above Big French Creek (RKm 94.2) and Weitchpec 
(RKm 0.1), and flow data from Lewiston (RKm 178.2) and Hoopa (RKm 20.0) in 2007. 
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Figure 8.  Average daily water temperatures (WT) of the Trinity River at Weitchpec in 2007 and how they compare to the spring-time 
temperature criteria established by the Record of Decision (USFWS et al., 2000).  Smolt criteria: UST = unsuitable smolt 
temperatures; MST = marginal smolt temperatures, OST = optimal smolt temperatures. Marginal smolt temperatures were sought 
from April to June 15 in 2007. 
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Figure 9.  Air temperature and its influence on water temperature (WT) of the Trinity River at Weitchpec from April 15 to July 9, 
2007.  Smolt criteria: UST = Unsuitable temperatures; MST = Marginally suitable temperatures; OST = Optimally suitable 
temperatures.

 



8

10

12

14

16

18

20

22

24

26

4/1
5

4/2
2

4/2
9 5/6 5/1
3

5/2
0

5/2
7 6/3 6/1
0

6/1
7

6/2
4 7/1 7/8 7/1
5

7/2
2

7/2
9 8/5 8/1
2

8/1
9

8/2
6 9/2 9/9 9/1
6

9/2
3

9/3
0

10
/7

10
/14

DATE

A
VG

 D
A

IL
Y 

W
A

TE
R

 T
EM

P 
(C

)

0

2000

4000

6000

8000

10000

12000

FL
O

W
 (c

fs
)

WT TR @ RKm 0.1 WT KR @ RKm 70.2 WT KR @ RKm 13.0

Flow of the KR @ RKm 95.1

Flow of the TR @ RKm 20.0

 

19

Figure 10.  Comparison of water temperatures (WT) of the Trinity River (TR) at Weitchpec (RKm 0.1) and the Klamath River (KR) 
above (RKm 70.2) and below (RKm 13.0)) the confluence of the Trinity River in 2007.  See Appendix A for specific daily 
information.

 



Appendix A. Table of water temperatures and flows of the Trinity River (RKm 0.1) and the mainstem Klamath River above and below 
the confluence of the Trinity River and the Klamath River, April 15 to October 15, 2007. 
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