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Floodwater Lessons Learned: 
Socorro Diversion Channel 

1.  Course Overview 
 
This PE online continuing education 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 Floodwater Lessons Learned Socorro Diversion Channel 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 
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 Socorro Diversion 
Channel Lessons Learned. His interesting and entertaining lecture style is reflected in his 
writing. 
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2. Learning Objectives 
Upon successful completion of this PE continuing education 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 Professional Engineer online PDH 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   Socorro Diversion Channel Lessons Learned by Professor Richard J. Heggen 
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+++++++++++++++ The End  ++++++++++++++ 

Any questions, please contact info@pdhnow.com 

mailto:info@pdhnow.com
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QUIZ for Socorro Diversion Channel 

 
 

1. A “seep willow” is                                                                                              

a. Unacceptable vegetation because it blocks channel 

b. Acceptable of most projects 

c. Acceptable for this project because it only takes root at the channel edges 

d. Unacceptable because it might grow out into the middle of the channel 

e. All channel vegetation must be destroyed to avoid turning into a wetland 

 

2. Channel outfalls that accumulate sediment can be drained by                         

a. Cutting a pilot channel 

b. Planting trees 

c. Doing nothing 

d. Putting a footpath in the channel 

e. Installing a multiuse recreational area 

 

3.  Pilot channels in sediment accumulation areas tend to                                  

a. Make great public footpaths 

b. Induce “head cutting” that drains sediment accumulation 

c. Fill in quickly 

d. Save on fuel and labor cost to remove sediment 

e. “b” and “d” 
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4. Small communities                                                                                               

a. Find maintenance of flood control channels to be an easy task 

b. Small communities have little difficulty funding maintenance 

c. Small communities usually have experienced engineering staff available  

d. Small communities usually have the equipment to haul large amounts of sediment 

e. “a”, “b”, “c”, and “d” are false 

 

5. Project sponsors and other nearby public entities                                           

a. Can be counted on to avoid dumping trash in flood control works 

b. Will avoid building illegal, unsafe dams 

c. Will avoid building obstructions to flow in the channel 

d. “a”, “b”, and “c” are false 

e. “a”, “b”, and “c” are true 

 

6. Power poles                                                                                                      

a. May be placed in a flood control channel since it seldom rains in the desert 

b. May partially block flow during a large flood 

c. May be knocked down during a large flood by floating debris 

d. “b” and “c” are true 

e. May be legally be placed in a flood control channel if approved by local authorities 
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7. Headcut                                                                                                          

a. Is an erosional feature of some intermittent and perennial streams with an abrupt 
vertical drop, also known as a knickpoint, in the stream bed. 

b. Has its origins in eighteenth-century France as a practice to encourage inspectors to 
submit their reports in a timely manner. 

c. Can be useful to remove excess sediment. 

d. “a”, “b”, and “c” are true. 

e. “a” and “c” are true. 

 

8. Local protection flood control projects built by the Federal government and turned   
over to local sponsors for maintenance                                                                  

a. Should be inspected by local sponsors annually and after large floods 

b. Need to be inspected by an independently funded agency to ensure compliance with 
project requirements 

c. Are in a category of “Set it and forget it.” 

d. May be modified by the local sponsors if all local authorities agree 

e. “a” and “b” 

 

9. Local land developers                                                                                    

a. Can be counted on to respect flood control project integrity 

b. May pressure local authorities for approval of unsafe flood control practices 

c. May build in or on a flood control structure without a permit 

d. “a” and “c” are true 

e. “b” and “c” are true 
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10. Tributaries to a flood control channel                                       

a. Can erode flood control channel banks 

b. May dump huge amounts of sediment during large floods which, could block the flood 
channel flow 

c. “a” and “b” are false 

d. “a” and “b” are true 

e. Should be ignored during project design because tributary problems are hard to 
predict 

 

11. Floods can be counted on to wash out accumulated sediment                      

a. True 

b. False 

 

12. Gates across levees that the city (public sponsor) does not have a key for     

a. Are necessary to reduce off-road vehicle noise 

b. Are acceptable if installed by another government agency 

c. May hinder city (public sponsor) access during a levee flood fight 

d. “a”, “b”, and “c” are true 

e. “a” and “c” are true 

 

13. Piping                                                                                                            

a. May cause levee failure 

b. May cause sinkholes 

c. Can be caused by shoddy construction 

d. Can be caused by rodents 

e. “a”, “b”, “c”, and “d” are true 
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14. Steel covered peak flow gages on the sides of sloped concrete channels        

a. May get pelted with rocks and destroyed 

b. Are tough enough to withstand flow debris abrasion 

c. Can be safely read during the flood by carefully climbing down the side of the channel 
for an accurate reading 

d. “b” and “c” are true 

 

15. Vertical peak gages on the side of a flood control channel for three decades   Ans. b 

a. Shows just how smart the designers were 

b. Are lucky to have not gotten knocked flat during a large flood 

 

16. Weepholes in the Socorro concrete channel were not needed                           

a. True 

b. False 

 

17. Concrete patching over cracked concrete flood control channels will be unlikely to 
endure if the crack was caused by differential settling.                                             

a. True 

b. False 

 

18. Trees and large vegetation should be removed from channel floors because    

a. They block flow 

b. They catch floodwater debris and block flow 

c. They slow the water down and may cause sediment to accumulate (reducing channel 
capacity below design values) 

d. “a”, “b”, and “c”  

e. “a” and “b” 
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19. Sediment accumulation under a railroad track near the lower end of the channel 
before water runs into the Rio Grande should be removed because                      

a. Sediment accumulation in a flood control channel reduces channel capacity 

b. Hikers may injure their heads trying to get under the railroad bridge 

c. It looks unsafe 

d. Sediment removal is unnecessary 

e. The city needs the levee maintenance money for street repairs. So they are exempt 
from sediment removal requirements 

 

20. Moderate sized gullies in dirt channel walls                                         

a. Give children a safe place to play 

b. Can be ignored 

c. Should be repaired to avoid compromising channel performance 

d. “a” and “b” 

e. “a”, “b”, and “c” 

 

21. One photo shows a Corps inspector standing upstream of the railroad bridge with 
his hand on an arched concrete portion of the railroad pier.  The purpose of the arch is 

a. To flip floodwaters back into the stream                                                               

b. Keep the train and train track from getting wet 

c. “a” and “b” 

 

22. The Socorro Diversion Channel is composed of 

a. Two independent channels                                                                                 

b. Matanza Diversion and Socorro Diversion 

c. Rio Grande and Matanza Diversion 

d. Rio Grande and Socorro Diversion 

e. “a” and “b” 
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23. The outlet of the Socorro Diversion Channel                                                    

a. Is constantly aggrading (collecting sediment) 

b. Is constantly degrading 

c. Is a multiuse recreational area 

 

24. The pilot channel in the Socorro Diversion Channel outlet 

a. Induces head cutting upstream in the concrete channel                                    

b. Is a necessary maintenance item 

c. Furnishes a gentle off-ramp for skateboarders 

d. “a” and “b” 

 

25. Reasons for the City of Socorro’s marginal maintenance included a lack of 
engineering expertise and personnel turnover                                                      

a. True 

b. False   

 

26. Sediment from tributary flow                                                                            

a. Usually flows downstream in the main channel 

b. Potentially could plug the main channel before the peak flow in the main channel 
arrives.  This could cause channel failure and widespread flooding. 

c. Can form a wetland that can require a 404 permit to dredge to restore the main 
channel to its design capacity. 

d. All of the above 
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27. The channel under the railroad bridge over the Socorro Diversion Channel 

a. Has had a consistent flow capacity                                                                 

b. Has had at least a design capacity 

c. Has required massive efforts by the sponsor to clean to even marginal capacity levels 

 

28. Socorro, NM, is the public sponsor for the Socorro Diversion Channels.  As such, 
they are responsible for inspecting, maintaining, informing the Corps of Engineers (who 
built the project for them) of significant changes, and obtaining permission for any 
alteration to the structure.                                                                                      

a. True 

b. False 

 

29. The Socorro Diversion Channel was designed for a                                      

a. 100-year flood 

b. Standard Project Flood (SPF) 

c. Probable Maximum Flood (PMF) 

d. Flood of Record in Socorro 

 

30. The Socorro Diversion Project was constructed                                                 

a. During the 1950s 

b. During the 1960s 

c. During the 1970s 

d. During the 1980s 

e. During the 1990s 
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