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24%. The reduction in sediment loads could be caused by changes in land use or 
practices and the gradual recovery of the watershed from hydraulic mining.  

There are no high flow suspended sediment data collected upstream of the 
Orleans gage. There are only low flow measurements of total suspended solids 
(TSS) collected by PacifiCorp downstream of their dams. The data collected 
downstream of Keno Dam and upstream of J.C. Boyle Dam are presented in 
Figure 5-14 and Figure 5-15. All the data was collected at flows less than 2,100 
cfs and all the TSS measurements except those collected near 2,000 cfs were 
below 15 mg/l. Additional data on Total Suspended Solids is available from 
PacifiCorp on their website at: http://www.pacificorp.com/es/hydro/hl/kr.html#, 
and a list of their sampling sites is given in Table 5-4. 

Because there is little information on sediment concentrations at high flows, the 
TSC attempted to synthesize a relationship between flow and sediment 
concentrations based upon the mass of sediment deposited behind the dams. An 
estimate of the volume and weight of deposition in the 3 reservoirs is given in 
Table 5-15. There is about 3.6 million tons of deposition in the three reservoirs. 
The fraction of the silt and clay sized material that is trapped by the three 
reservoirs is unknown, but assuming a trapping efficiency, it is possible to 
estimate the sediment concentration versus flow relationships necessary to deposit 
the measured volume behind the three dams. A flow duration curve is constructed 
at Iron Gate Dam based upon the 1962 – 2009 period of deposition in the 
reservoirs. This period is chosen because all three reservoirs have been in place 
during this period. The weight of deposited sediment since 1962 is estimated to be 
about 2.6 million tons. If the exponent b is assumed in the relationship between 
SSC and flow, then it is possible to solve for the constant a so that the weight of 
incoming sediment equals the weight of sediment deposited in the reservoirs. The 
values of the constant a were determined assuming two different exponents (0.7 
and 1.5), and two different trap efficiencies (0.5 and 1.0). The results are shown in 
Figure 5-16. A 2-year flood is about 6,000 cfs at Iron Gate and the sediment 
concentration at this flow is estimated to be between 50 and 100 mg/l. There is 
considerable uncertainty in developing sediment concentration relationships from 
deposition data, but the main point behind this exercise is to demonstrate the 
likelihood that sediment concentrations will be higher at higher flows. This is also 
evidenced in a picture of the Confluence of the Klamath and Shasta Rivers at 
flood stage in January 2006 (Figure 5-17). The water in the photograph is 
noticeably laden with sediment. 
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Figure 5-29. 2009 Sample site locations in the Klamath River Estuary. 
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5.6.1. SEDIMENT VOLUME AND THICKNESS 

This section will detail the previous estimates of reservoir sediment volumes and 
explain the methodology for obtaining new volume estimates. 
 

5 . 6 . 1 . 1 .  Pr e v i o us  Es t i ma t e s  

There have been two different estimates of the reservoir volumes. JC Headwaters, 
Inc. (2002) performed a bathymetric survey of J.C. Boyle, Copco No. 1, and Iron 
Gate reservoirs. JC Headwaters, Inc. (2002) then computed the relationships 
between reservoir storage volume and reservoir elevation. These were compared 
against the historical relationships based upon the pre-dam survey of each 
reservoir. The difference at full pool between the historical storage volume and 
the current storage volume was assumed to be the volume of sediment deposition. 
GEC (2006) estimated the reservoir volume based a difference between upon pre-
dam surveys and the survey of JC Headwaters, Inc. (2002). The results of the two 
methods are given in Table 5-9. 
 
Shannon and Wilson (2006a) collected sediment samples to characterize the 
physical and chemical properties of the sediment trapped behind the reservoirs. 
The reservoir sediment depth was recorded at 26 sites in J.C. Boyle, Copco 1, and 
Iron Gate reservoirs. 
 
Table 5-9. Previous reservoir sediment volume estimates. 

 Reservoir sediment (yd3) 
Study J.C. Boyle Copco No. 1 Copco No. 

2 
Iron Gate 

GEC (2006) 636,000 10,870,000 None 8,767,000 
JC Headwaters, Inc. 
(2003) 

22,222 9,629,000 None 4,818,000 

 


