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Floodwater: Best of Lessons Learned 

1.  Course Overview 
 
This course satisfies 3-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 Best of Lessons Learned is intended to encourage the engineer to consider the big-
picture result of field performance of many projects over many decades. 
 
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 
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require evaluating many possible options. During this evaluation, we use legal requirements and 
best technology as tools. 
 
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 Best of 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   Best of Lessons Learned by Professor Richard J. Heggen 
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+++++++++++++++ The End  ++++++++++++++ 

Any questions, please contact info@pdhnow.com 
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QUIZ for Best of Lessons Learned 
 

 
 

1. Failure to maintain levees by repairing levee toe erosion can                                                                                        

a. Result in more erosion from new floods 

b. Be easily deferred until next year since most of the levee is still in place 

c. Is an unnecessary financial burden on public sponsors 

d. With the addition of more damage from future floods make the levee vulnerable to 
breaching 

e. “a” and “d” 

 

2. Jetty Jack use by the Albuquerque District Corps of Engineers has been                                                                                    

a. An unsuccessful use of the government’s money  

b. A huge success 

c. A model for erosion protection for all other rivers 

d. An expensive form of bank protection 

e. A good design for steep streams with fast-moving water 

 

3.  Inventor of the Jetty Jack was                                  

a. Henry Ford 

b. Elon Musk 

c. Henry Kellner 

d. Ben Franklin 

e. Bob Johnson 
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4. Jetty Jacks                                                                                               

a. Are self-repairing 

b. Have a design life of 50 years and have exceeded that with only minor repairs 

c. Can be made in different sizes  

d. Are so robust in jack lines that even if a few are stolen, the line continues to do its job 

e. “a”, “b”, “c”, and “d” are true 

 

5. It is ok to anchor jetty jack lines to trees.                                           

a. True 

b. False 

 

6. The most common form of levee failure in the Albuquerque District is                                                                                                               

a. Overtopping 

b. Bank erosion 

c. Piping through the levee 

 

7. Emergency “push-up” levees frequently made with material found in the river                                              

a. Are a great idea because it saves money to use nearby material 

b. Will likely fail in bank erosion because “If the river brought it down, the river will take it 
away.” 

c. May prevent damage from a few small floods but tend to be sacrificial  

d. “a”, “b”, and “c” are true. 

e. “a”, “b”, and “c” are false. 
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8. Resistance to toe erosion is a levee’s most important design parameter                                                                       

a. True 

b. False 

 

9. Gabions and wire wrapped riprap                                                                                                                                            

a. Work well in high-velocity streams 

b. Tend to get undercut and sidestepped 

c. Are easily stolen 

d. May be placed directly on the streambed 

e. “c” and “d” are true 

 

10. Wire Wrapped riprap protecting erosive soil banks in fast-moving streams                                        

a. Will usually work well if keyed into the channel bed three feet 

b. Is historically successful 

c. Will likely require riprap on both upstream and downstream ends 

d. “a” and “b” are true 

e. “a”, “b”, and “c” are true 

 

11. Precursing gross joint failure are concrete spalls at construction joints           

a. True 

b. False 

 

12. Grout is usually successful as a long-term repair of flood control channels     

a. True 

b. False 
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13. Encouraging scour at bridge abutments is                                            

a. A low-cost way to achieve greater flow capacity under existing bridges 

b. A quick way to increase flow capacity under existing bridges 

c. A bit tricky, because bridge support structure might be undermined 

d. Allowable if the project is inspected annually 

e. “a”, “b”, and “d” are true 

 

 

14. Vegetation in arid channels                                                       

a. Is always a design concern 

b. May help or hinder project functioning 

c. Might trap sediment or debris, lower capacity, and cause the levee to overtop 

d. Can be planted between the main channel and levee to protect the levee 

e. All of the above are true. 

 

15. Corps Local Protection Projects (levees, dam, channels, and bank protection) are 
designed to accommodate the public.  Therefore,                                        

a. We conduct annual inspections to see if vandalism has occurred 

b. We have painted red Corps castles in the centers of metal signs for target practice 

c. We have placed large amounts of decorative riprap at the toe of dams for local 
residents to borrow for landscaping their yards. 

d. We have designed dams near or in cities with slopes safe enough for recreational 
four-wheel vehicles 
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16. Placing storage tanks in a Corps channel                           

a. Is dangerous because it lowers channel capacity 

b. Is a wise of free land by learned academic administrators since it never rains in the 
desert 

c. Could cause a blockage of a bridge downstream if the tanks float away 

d. Could cause water pollution if the tanks rupture during a flood 

e. “a”, “c”, and “d” are correct 

 

17. Building a house on a levee                                       

a. Offers a great view 

b. Is life-threatening if the levee erodes 

c. Will block flood fight effort since trucks containing riprap cannot get past the house 

d. All of the above are true 

 

18. Entrepreneurial encroachment into a levee toe by businesses    

a. Is a smart move to extend an equipment yard 

b. Decreases the width of the levee 

c. Will unlikely be noticed during the annual inspection 

d. Will decrease the designed seepage length and potentially cause levee failure 
flooding the business, surrounding neighborhood, and entire city 

e. “b” and “d” are true 

 

19. Goats eating vegetation off the sides of a gently sloped dam are a safe form of 
weed control.                                                                                                             

a. True 

b. False 
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20. Jetty Jack lines                                                                 

a. Can be safely cut to make roads or trails 

b. Should not be cut because a loose line can clog a major road bridge 

c. Cuts should be repaired to avoid compromising channel performance 

d. “a” and “b” 

e. “b” and “c” 

 

21. It is ok to move riprap on the side of a levee bank to make an access road to the 
channel.                                                                                  

a. True    

b. False  

 

22. Privately owned gates on Corps built levees                                         

a. Prevent Corps inspectors from inspecting that reach of levee 

b. Are justified to prevent four-wheelers from entering private property 

c. Are justified to prevent road noise near residential areas 

d. Prevent flood fight transport of riprap 

e. “a” and “d” 

 

23. Removal of sediment is a factor to consider in project design                    

a. True 

b. False 

 

24. Concentrated side drainage into large channels usually requires some bank 
protection to minimize main channel bank erosion                                                 

a. True 

b. False 
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25. Gages installed at Corps Local Protection Projects (levees, dam, and channels) 
have                                                                                                                        

a. Been damaged by vandals 

b. Failed by being beaten with large rock in the flood water 

c. “a” and “b” 

 

26. Urban development below a Corp dam spillway is                          

a. Legal and imprudent 

b. Legal because it is outside the 100-year floodplain 

c. Imprudent because it can be flooded by flows larger than the 100-year flood 

 

27. Public sponsors of Corps built Local Protection Projects face many problems, 
including                                                                                                            

a. Funding shortfall periods where there is no money for maintenance 

b. Personnel turnover (new administrations don’t know they are responsible for 
maintenance of the project) 

c. Lack of qualified personnel to perform an inspection 

d. All of the above are true 
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