




















































 
 
 
 
 
March 21, 2007 
 
Mr. Tim Raney 
Raney Planning & Management 
1401 Halyard Drive, Suite 120 
West Sacramento CA 95691 
 
SUBJECT: Clover Valley  Project No.: 279-00-05-04.06 
 
Dear Mr. Raney: 

West Yost Associates (WYA) has reviewed the information provided by Stantec at the meeting 
on March 1, 2007, and the model files provided on March 2, 2007, and we have the following 
comments. From that meeting there were two outstanding issues: 

1. Will the proposed on-line detention basins cause sediment to accumulate in Clover 
Valley Creek? 

2. Will the proposed culvert structures cause scouring of the channel either entering the 
culvert, through the culvert, or exiting the culvert? 

Each of these issues is discussed below: 

SEDIMENTATION IN CLOVER VALLEY CREEK 

The range of flows evaluated are from 50 cfs to 860 cfs, and these flows roughly correspond to 
storm flows ranging from a 1-year event to a 100-year event (see Attachment 1 for information 
provided by Stantec). This is the flow range of analysis we requested. Additional model output 
information for the existing conditions and with the proposed project are presented in 
Attachments 2 and 3, respectively. This information includes velocity profiles and channel cross 
sections for the main channel and the channel overbank areas. The analysis provided below is 
based on a comparison of the model output under existing conditions with the output with the 
proposed project.  

• In the 1-year, 2-year, and 4-year storm events the velocity profiles with the proposed 
project are not significantly different than under existing conditions.  

• During the 10-year and 50-year storms, the water velocity slows to about 0.5 feet per 
second at the downstream detention basin with the proposed project, which will cause 
increased sediment depositions. At the upstream detention basin there is not a 
significant change in the water velocity resulting from the proposed project during the 
10-year and 50-year storms.  

• In the 100-year storm, the water upstream of both detention basins slows to less than 1 
foot per second, which will cause increased sedimentation in the main channel.  
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• By comparing the channel cross sections, it is clear that in storms as small as the 
4-year event the proposed project will result in an increased frequency of flooding of 
channel overbank areas and increased sediment deposition in the channel overbank 
areas. Also, the elevation of flood water through the detention basins will increase 
significantly, resulting in flooding of areas that haven’t flooded before.  

In summary, there will be increased sediment deposition in the main channel and the overbank 
areas during storms from the 4-year to 100-year events. Sediment that is deposited in the main 
channel during these storms will probably be resuspended during smaller storms and conveyed 
downstream (as occurs under existing conditions). Sediment deposited in the overbank areas will 
probably remain indefinitely, unless removed through maintenance activities. This creek is known 
to carry a significant sediment load, thus the level of sediment deposition may be significant and 
could over time significantly reduce the detention storage volumes in the detention basins. 

We recommend that a quantitative sediment load evaluation be prepared, and then, if necessary, 
maintenance provisions for removal of sediment be included in the project (as in the RDEIR, Page 4 
11-13). We also recommend that a wildlife biologist review these findings to determine if these 
changed conditions represent a significant impact to the existing habitat within the main channel and 
in the overbank areas. 

CULVERT SCOUR 

The velocity profiles provided by Stantec (Attachment 1) show the water velocity in the main 
channel, but not the actual velocity through the culverts. Additional model output for these 
culverts is presented in Attachment 4.  

At the downstream crossing, the water velocity through the low flow culvert during the 100-year 
storm event,will be about 12.8 feet per second. There are many methods for sizing rock riprap, 
and the various methods can provide somewhat different results (rock sizes). Using the Isbash 
method (for preliminary sizing of rock) for this water velocity, the riprap rocks should range from 
a lower limit about 10 to 17-inches to an upper limit of 24 to 38 inches in diameter (or from a 
lower limit of 60 to 300 lbs to an upper limit of 880 to 3,400 lbs). Thus the proposed range of 
rock from 15-inch to 2,000 lbs (see the Conceptual Creek Armoring at Culvert/Road Crossings in 
Attachment 1) is in the appropriate range. 

At the upstream crossing, the water velocity exiting the low flow culvert during the 100-year 
storm event,will be about 17.2 feet per second, and will be supercritical flow. Using the Isbash 
method, for this water velocity, the riprap rocks should range from a lower limit about 18 to 
31-inches to an upper limit of 44 to 69-inches in diameter (or from a lower limit of 350 to 
1,800 lbs to an upper limit of 5,100 to 19,600 lbs). Thus the proposed range of rock from 15-inch 
to 2,000 lbs is too small for the upper detention basin culvert. For this culvert the rock sizing 
needs to be increased or the rock needs to be embedded in concrete.  

For reference, the Isbash rock sizing charts are also included in Attachment 4.  
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Because the flow through the upstream culvert will be supercritical (fast and shallow), the flow 
will have to “jump” back to subcritical flow (slower and deeper). During this hydraulic jump, 
there is extreme turbulence, and channel scour and erosion will occur. The length of the jump 
from supercritical to subcritical flow should be about 20 feet long. Thus, downstream of the 
culvert the channel will need to be stabilized with riprap for a length of about 25 feet. 

We recommend that a wildlife biologist review these findings to determine if this extent and size 
of rock riprap represent a significant impact to the existing habitat within the main creek and 
channel banks. 

Please call if you have any questions or comments. 

Sincerely, 

WEST YOST ASSOCIATES 
 
 
 
Douglas T. Moore 
Engineering Manager 
 
DTM:nmp 
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