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Floodwater Lessons Learned: Creede, CO 

1.  Course Overview 
 
This course satisfies 1-hours of engineering continuing education requirement for Professional 
Engineer license renewal. 
 
One thing common to all engineering disciplines is protection against flooding. Our systems 
need to work when it rains.   
 
This course in the Creede, CO project is intended to encourage the engineer to consider the big-
picture result of field performance of many projects over many decades. 
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The engineer’s duty is to make things work. Following instructions, complying with the law, and 
using current best practices are usually good enough for the present. But the engineer’s task to 
make things work in the future. This requires making projections about future conditions and 
use. While engineers prefer hard facts, we are sometimes forced to work with “soft data” that 
require evaluating many possible options.  Understanding project histories helps aid our 
judgement. 
 
When I headed the Albuquerque District’s Inspection of Completed Works (one of three major 
programs I had as Chief of Emergency Management for a dozen years), I noticed the same 
design/construction errors being repeated. The US Army’s version of Total Quality Management 
(TQM) was Total Army Quality (TAQ). Under TAQ, the process of continuous improvement 
was building, feedback, and improved building.  
 
The problem was a lack of feedback because flood control structures may sit for decades without 
being tested by significant flooding. I strove to compensate for this lack of immediate feedback 
by having studies made of the histories of over one hundred projects constructed by the 
Albuquerque District Corps of Engineers since 1948. I selected Professor Richard J. Heggen, a 
hydrology/hydraulics teacher at UNM, to write many of these, including Creede CO Lessons 
Learned. His interesting and entertaining lecture style is reflected in his writing. 
 

2. Learning Objectives 
Upon successful completion of this course, the participants will be able to: 

 Recognize many defects in existing flood control structures.  
 Review plans to avoid those defects.  
 Consider how the life of flood control structures may impact current engineering systems.  
 Inspect flood control projects.  

   

3.  Summary 

In this course, we examined key features of flood control and bank protection projects that worked 
over time and a number of those that faced challenges during their long life.  Suggestions for 
improvement were made for many of the problems encountered.  

Reference   Creede, CO Lessons Learned by Professor Richard J. Heggen 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

4 
 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

6 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

7 
 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

8 
 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

9 
 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

10 
 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

11 
 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

12 
 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

13 
 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

14 
 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

15 
 

 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

16 
 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

17 
 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

18 
 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

19 
 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

20 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

21 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

22 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
PDH – Floodwater: Creede, CO PDHNow 

 

23 
 

 

 

 

 

 

 

 

+++++++++++++++ The End  ++++++++++++++ 

Any questions, please contact info@pdhnow.com 
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QUIZ for Floodwater Lessons Learned: Creed, CO 
 

1. The four cribs constructed above the channel are made up of       
a. Concrete and rock 

b. Wood timber and rock 

c. Concrete weir and rock 

 

2. The purpose of the cribs is                                                              

a. To trap sediment upstream before it reaches the channel  

b. To trap water behind the cribs 

c. Furnish grade control above the lined channel 

d. “a” and “c” 

 

3. The purpose of the four-inch weep holes in the grouted-riprap channel walls is to 

a. Allow air to enter behind the channel lining                                        

b. Allow water from the channel to enter behind the lining 

c. Allow water that has accumulated behind the channel wall to drain into the channel 

d. Provide an anchor hole to tie pedestrian bridges to the channel 

 

4. The grouted-riprap channel has                                               

a. Severe spalling at the bottom of the side slopes    

b. Severe abrasion on the middle of the side slopes 

c. A danger of floating like a large concrete canoe 
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5. A challenge to the channel wall integrity is                                         

a. Creede has 300 frost days per year 

b. High flood water velocity of 15 ft/sec 

c. Sediment impact 

d. Destructive chemical reaction between volcanic aggregate and mortar 

e. All of the above  

 

6. Hand-placed mortar repairs                                                                  

a. Will last the project’s life 

b. Last about 5 to 7 years 

c. May be made during high water 

 

7. Grout may be successfully used in freeze-thaw areas                            

a. True 

b. False 

 

8. Creede channel damage is noticed mostly at                                          

a. The freeze-thaw line 

b. Where pedestrian bridges are located 

c. Areas of encroachment 

d. “a” and “b” 

 

9.  The two tires hanging from a pedestrian bridge                                       

a. Are provided for tourist amusement during the summer months 

b. Are a self-rescue apparatus 

c. Used by U.S. Geological technicians to measure annual peak flows 
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10. Channel rehabilitation is well within the budget of the small town of Creede 

a. True                                                                                                               

b. False 
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