
 

 
 
 
DATE:  February 29, 2012   TIME: 11:30-1:30 pm 
 
SUBJECT: Hydraulic Structures Chapter Updates 
  
Attendees: 
Aurora Bill McCormick bmccormi@auroragov.org 
Denver Saeed Farahmandi Saeed.Farahmandi@ci.denver.co.us 
Muller Jim Wulliman jwulliman@mullereng.com 
Naranjo Jerry Naranjo jerry@naranjocivil.com 
UDFCD Dave Bennetts bennetts@udfcd.org 
UDFCD Terri Fead tfead@udfcd.org 
UDFCD Bryan Kohlenberg bwk@udfcd.org 
UDFCD Laura Kroeger lkroeger@udfcd.org 
UDFCD Ken MacKenzie kmackenzie@udfcd.org 
UDFCD Holly Piza hpiza@udfcd.org 

 
Minutes 
 

A. Grade Control Structures  
 
 
Grouted Boulder Drops 

1. Update plan and section drawings illustrating design layout of drop.  Provide examples of 
relatively simple and more complex layouts.   

 
2. Cutoff walls 
 

a. The group discussed the location of the cutoff wall in relation to the first set of 
boulders.  Dave Bennetts expressed concern about the ability to adequately seal 
between the cutoff wall and the boulders when the cutoff wall is placed  upstream of 
the first set of boulders .  This can create an area where water can undermine the drop 
and has caused problems in the past.  When the cutoff wall is placed between two 
rows of boulders, it may help to eliminate this problem but can result in a wide seam 
in the drop which is unattractive.  DCM to discuss and provide additional guidance. 

b. High ground water can become a problem associated with wide check structures.  
The structures’ cutoff wall can perch the water table upstream of the drop.  This is 
something the designer should be aware of especially if nearby homeowners are 
already experiencing problems with groundwater.   
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3. Show stilling basin type for stable channels and sloping basin type for erodible channels.  Jim 
presented draft details.  Dave Bennetts thought that the grout line shown was too far upstream 
and commented on the placement of the cutoff wall (discussed above).  The group discussed 
recommendations for the depth for the sloping basin.  Current criteria state a minimum of 5 
feet which, in some cases, is too deep and in some cases is not deep enough.  Criteria need to 
be more specific to the site.   

 
4. For stilling basin type, discuss pros and cons of depressed basin that holds water versus a 

draining stilling basin.   Aurora was in favor of providing a detail with a stilling basin that 
would drain. 

 
5. Expand discussion of seepage control.  Show manifold type and “hobo sack” type.  
 
6. The group discussed the requirement for providing a hard-lined trickle channel through drop 

crest, face, and sill.  The revised criteria may allow more flexibility when appropriate (when 
there is not a hardened, well defined trickle channel)  
 

 
7. The use of ungrouted boulder grade control structures was discussed.  The current manual 

discusses sizing of ungrouted boulders and some portions of drops structures in the South 
Platte have been constructed with ungrouted boulders.  It was agreed that this subject needs to 
be clarified. 

 
Check Structures 
 
1. The group discussed designing a grade control structure with a capacity less than the 100-year 

event and a width less than the 100-year floodplain width.  Typically checks are designed to span 
the 100-year floodplain and drops are often designed for a lesser event.  It is also dependant on 
the cross section of the stream.  If there are defined banks and the checks can be embedded 
several feet into the bank (>10 feet), the check could be designed to span a width less than the 
100-year floodplain. 

2. The group discussed concrete and sheetpile check structures.  Sheetpile is preferred and easier to 
incorporate into a future drop structure where concrete checks are sometimes removed for drop 
structure design.  The group discussed a system of having developers install check structures and 
UDFCD along with the community coming in later and building drops.  It’s hard to build drops 
when you don’t know how the stream will look in the future.  The 10-year was discussed as a 
minimum for check design.  Designing checks for something less than the 100-year may need 
approval from the local jurisdiction. 
 

3. It’s important for construction of drops to be completed once the drop downstream of a check 
becomes 3 feet.  The group discussed placing riprap downstream of a check structure to limit the 
height of the drop. 
 

4. Sheetpile checks should be capped with concrete.  The cap should be placed to the existing 
surface and the profile should follow existing grade (except in areas where slopes exceed 3:1)  
 

5. Based on the experience of the group, it is not necessary to seal the sheetpile.   
 

6. Ensure adequate protection around the edges of the structure.  This  is especially important for 
checks designed to an event less than the 100-year.  Discussion should include embedding the 



structure into the bank and protection (armoring) at the ends. 

 
Sculpted Concrete Drops 
 
1. Discuss background and development of sculpted concrete drops. 

 
2. Provide plan and section drawings illustrating design layout of drop.  Provide examples of 

relatively simple and more complex layouts.   
 

3. Provide simplified design information based on unit discharge. 
 

4. Discuss variations in form, materials, construction techniques, and finishing for consideration 
during design. 

 
Vertical Drops  
1. Discuss concerns and limitations of this type of drop as a permanent structure.  Safety concerns 

relate to both high and low flows.  High flow can cause a reverse roller and during low flows 
there is a concern for climbing and falling.  The maximum height should not exceed 3-feet. 

 
 
Baffle Chute Drops 
1. Baffle chutes are to be eliminated for in-stream drop structures (but reference to USBR 

methodology is to be retained for certain spillways and rundowns). 
 

Other Types of Drops 
1. Discuss issues associated with pursuing other types of grade control structures and the kind of 

backup information and calculations that would be recommended. 
 
Boatable Drops 
1. Pull all discussion of boatable drops together and place at end of grade control structures section. 

 


