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Floodwater Lessons Learned 
Channel Stabilization 

In Santa Fe, NM 
 

1.  Course Overview 
 
I am proud to present this course.  I was a young civil engineer with the Corp of Engineers when 
I was called out to investigate some minor flooding in Santa Fe, NM.  The cause of that minor 
flood was a large branch caught in a concrete box culvert under St. Francis Drive.  There I met 
the Santa Fe city engineer.  He explained his long-range plan to reduce the number of residents 
in the 100-year floodplain.  The challenge he faced was a large number of old (Santa Fe was 
started in 1607) structures that functioned as de facto grade controls.  These structures had raised 
the channel bottom and robbed the channel of much-needed floodwater capacity.  His plan was 
to remove these structures and let erosion wash out the accumulated sediment.  It worked!  
Neighborhoods were removed from the 100-year floodplain.  The erosion brought challenges to 
stabilize the channel at its new capacity.  This course describes how those challenges were met.  
I was inspired to meet a public servant with the confidence and judgment to pursue a plan that 
benefited the citizens of his community. 
 
This course satisfies 2-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: Channel Stabilization in Santa Fe, NM 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 Channel Stabilization in 
Santa Fr, NM. 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.  
 Be able to consider making and implementing a long-range urban vision. 

   

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   Socorro Diversion Channel Lessons Learned by Professor Richard J. Heggen 
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+++++++++++++++ The End  ++++++++++++++ 

Any questions, please contact info@pdhnow.com 

 
 
 
QUIZ for Floodwater Lessons Learned: Channel Stabilization in Santa Fe, NM 

 

 

1. Santa Fe, New Mexico is the oldest (1607) state capital in the United States.  During 
its history, many structures have been placed in the Santa Fe River.  Some of these 
structures functioned as grade controls, causing the river to aggrade (store sediment).  
This led to a decrease in flood channel capacity.  Some housing developments along 
the Santa Fe River were in the 100-year floodplain.  Removal of many grade control 
structures increased channel capacity enough to increase channel capacity to hold the 
100-year flood.  This removed many housing developments from the 100-year flood 
plain.                                                                                                           

a. True  

b. False    

 
2. After the grade control structures were removed, considerable channel erosion was 
observed.                                                                                                      

a. True 

b. False 

 

3. Gabion walls should have a layback of                                                      

a. 6-inches 

b. 12-inches 

c. 18-inches 

d. 24-inches 

e. 30-inches 

 

mailto:info@pdhnow.com
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4. Sidewalls seldom fail when the toe is undercut.                                           

a. True 

b. False  

 

5. In order to prevent channel wall toe undercutting                                              

a. The base of the wall must be hardened with reinforced concrete 

b. No special technique is required 

c. The toe must extend below the scour line during a flood 

 

6. When a gabion or rock mattress is undercut                                                       

a. The rock is safely supported by the wire 

b. The wire is ruptured by the rock, but the rock remains in the mattress 

c. The mattress slumps on the ground and still protects the bank 

d. The wire ruptures and rocks exit the structure 

 

7. High stream velocities can damage rock basket sidewalls by pulling rock from the 
baskets.                                                                                                                  

a. True 

b. False  

 

8. End erosion of sidewalls                                                                                

a. Can be prevented by using a slightly thicker sidewall  

b. Is not usually a problem in arid climates 

c. Can be prevented by installing end-wall tiebacks 

d. “b” and “c” 

e. Dumping loose rock at the ends of the sidewall 
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9. Pushing up rock from the stream to protect an eroded sidewall toe              

a. Is a great idea 

b. Will fail in large floods because “If the river brought it down, the river will take it 
away.” 

c. I a cheap alternative that may give some protection against small floods 

d. “a” and “b” 

e. ”b” and “c” 

 

10. The City of Santa Fe intentionally removed grade control structures to increase 
channel capacity.  These structures include culverts replaced by bridges, sills 
constructed before the 1960s, and rock barriers, which may date from the 1950s. 

a. True                                                                                                                       

b. False 

 

11. Grade control structures left in place in a now aggressively degrading stream 

a. Will continue doing their job of grade stabilization                                                 

b. Will likely need reinforcement 

c. Can easily be reinforced by shoveling some dirt and rock from the channel to fill in 
any holes immediately below the structure 

 

12. A wide channel crossing is less likely than a narrow one to induce scour 

a. False because there is little difference in channel velocities                           

b. True because the wide channel will have lower water velocities than a narrow 
crossing 

 

13. Gabions placed below eroding culvert worked we to control erosion             

a. True 

b. False 
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14. Channel erosion can                                                                              

a. Increase channel capacity 

b. Expose bridge piers 

c. Expose iron bars in reinforced concrete 

d. Erode public confidence 

e. All of the above 

 

15. The bottom of a drop structure                                                                  

a. Must rest firmly on the existing channel bottom 

b. Be hardened 

c. Be placed below the design flood scour line 

d. Be made of reinforced concrete 

e. “a” and “d” 

 

16. Where general scour is absent vegetation may be used to protect channel sidewalls. 

a. True                                                                                                                 

b. False 

 

17. Shrubs and saplings rooted in gabion basket sidewalls 

a. Will eventually compromise the structure 

b. Will help anchor the sidewalls during flooding 

c. Will grow too big and break the wire causing rock to spill out 

d. Needs to be removed 

e. “a”, “c”, and “d” 
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18. Several-inch diameter trees used to hold gabion sidewalls up                          

a. Can grow too big and damage the baskets 

b. Are a good economic practice in many areas 

 

19. Several-inch trees in a city channel                                                           

a. Are an eco-friendly multi-use opportunity 

b. Should be encouraged to provide rustic scenery in urban environments 

c. Are potentially very dangerous if enough trash forms a temporary dam and diverts 
water out of the channel during a large flood 

d. Should be removed during annual maintenance 

e. “c” and “d” 

 

20. Tree trunks and roots can hold up gabion walls and anchor foundations until the 
trees die.                                                                                                                 

a. True 

b. False 
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