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June 9, 2017 

1. General

This memorandum summarizes the recent settlement survey that was conducted for the Ordot Dump
Closure. The settlement survey was conducted by Duenas Camacho and Associates during March and April
2017 and is dated 4/16/17.  This settlement survey was compared to the as-built survey conducted after
construction was completed in early 2016 by Gene Villaflores Land Surveying and is dated 5/25/2016
(Baseline Map).  The two surveys were compared to each other to develop an iso-settlement map accurately
depicting the estimated settlement.  Specifically, the USEPA closure certification acceptance requires this to
show the “total change in elevation of each portion of the final cover’s low-hydraulic- conductivity layer…
show[ing] the total lowering of the surface elevation of the final cover, relative to the baseline topographic
map…and shall indicate all areas where visually noticeable differential settlement” has occurred.

To develop the isopachs GHD utilized Autodesk AutoCAD Civil 3D by creating triangulated irregular network
(TIN) volume surfaces, using two surfaces for the Baseline and the recent Settlement Survey comparing the
surfaces and setting the volume surfaces to display contours with each contour value showing the vertical
distance between the two compared surfaces.  The result is the attached Iso-Settlement Map with the
settlement graphically depicted with color coding as shown in the following table.

Based on GHD’s review of the iso-settlement map, we have identified seven areas that show up to two feet of 
overall settlement.  A description of each of these areas and the likely cause of the settlement are described 
below along with the attached map and pictures showing the locations and configuration within the closure  
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Area 1. Phase 1 upper deck side slopes on the north, east and south faces appears to have settled 
between 1 and 2.67 feet and the remaining portions of the upper deck appear to have settled between 
0.3 feet and one foot.  We believe that the large settlement on the north, east and south faces is partly 
due to the fact that the phase 1 waste that was placed in this area contained a much lower percent of soil 
than compared to the phase 2 areas and thus was more susceptible to settlement.   

1. The east berm of area #1 looking south from the northeast corner of the top deck.

2. The north berm of area #1 looking west from the northeast corner of the top deck.
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3. The south berm of area #1 looking west from the southeast corner of the top deck. 

Area 2. There is an area on the north face on the upper middle slope that appears to have settled 
between 1 and 2 feet also.  This area is directly below one of the large concrete dissipaters which may 
have influenced some settlement onto the area below it.  We also note this area was filled earlier in the 
project and also contained less soil mixed with the trash. 

 

4. Area #2 looking south from the top deck access road. 
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Area 3. Northwest corner middle slope appears to have settled between 1 and 2 feet.  The reason is not 
entirely clear but could be related to a pocket of trash with low soil content.  The settlement encountered 
is within acceptable ranges as little or no surface damage or differential settlement has been identified. 

 

5. Area #3 looking southeast from bench D. 

Area 4. Shows greater than 3 feet of settlement in a small pocket at the location of a drop structure for the 
stormwater collection system discharge into Storm Manhole #6.  We believe this is an anomaly that can 
be attributed to the lack of an invert elevation in the baseline survey so the most recent survey shows this 
as settlement, but in reality the baseline just did not have the correct elevation.  It is clear that this 
structure has not settled significantly.   
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6. Area #4 looking south along the perimeter access road. 

Area 5. Area 5 is the location of two stormwater downchutes that have shown some settlement and 
cracking and are being monitored.  We believe these areas are settling normally and may require some 
maintenance if the concrete chutes crack too much. 

 

7. The southern area #5 looking southwest. 
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8. The northern area #5 looking west. 

Area 6. This represents typical drainage downchutes that are located throughout the closure with 
settlement up to 1 foot.  These stripe-like lines are where concrete chutes were placed and the added 
weight of the concrete has probably induced the settling. 

 

9. Area #6 looking east from the perimeter access road. 
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Area 7. This area appears to be where the road goes down to the Leachate Storage tanks and is slightly 
outside the waste foot print and is not considered an area of concern. 

 

10. Area #7 looking west from the perimeter access road. 

2. Conclusion & Recommendation:  

Based on our review of the settlement survey and resultant iso-settlement map, we believe that the 
settlement shown is due to the causes discussed above and that the settlement encountered is within 
acceptable ranges as little or no surface damage or differential settlement is noticeable to the naked eye.  
Based on visual observations in the field, there is no ponding of stormwater on the closure surface and all 
drainage facilities are operating as designed.  No significant cracking, differential settlement, or odors from 
waste were identified within the closure area. 

If you have any comments or concerns, please do not hesitate to contact us.  
 
Sincerely, 
 

 
Paul K. Baron, PE, CCM 
GHD Construction Manager 
 
 
Attachments: Iso-Settlement Map 
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