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On September 2, 2014, CH2M HILL (CH2M) field crew ran three digital level loops over a combination of OTAK and 

CH2M control points in the vicinity of Schedules F and G of the Bend Southeast Interceptor Project (SEI). OTAK 

performed field surveying as subconsultant to CH2M HILL during Final Design of Segments 1 through 5 of the SE 

Interceptor. Basis for elevations is the monument designated “BM349”, a 2-inch diameter brass cap in a 

monument box on the east side of 15th Street and the south side of the COID Canal, at the south end of the guard 

rail. The OTAK control points were established for the SEI Project, and their elevations are based on BM349 and 

two other Deschutes County bench marks, BM351 and BM354. The CH2M control points were established for the 

Murphy Road Project (circa 2006), and their elevations are based on vertical control different from the OTAK 

vertical control. 

Analysis of level data 

The three digital level loops surveyed on September 2 were reduced and adjusted by the method of Least Squares 

in Listech’s LISCAD Version 9.0 surveying software. The surveyed elevations were compared with the record 

elevations shown on the construction plans, and the results were found to be consistent with the previous 

conclusions.  The measured versus record elevations of the OTAK points are well within acceptable limits for 

construction control, while the measured elevations of the CH2M points are consistently higher than the record 

elevations by approximately 0.17 foot. See the attached Exhibit 1 for a tabulation of field results. 

Condition of Control 

As noted in the attached Exhibit 1, two OTAK and four CH2M control points were not found, having been 

apparently destroyed by construction or other activity. OTAK Point 20023 was originally a magnetized (MAG) nail 

in the asphalt path along the south side of the COID Canal. The nail had been removed, but the hole was intact. A 

MAG nail was reset into the hole before measuring the elevation, and the measured elevation agrees with the 

record. CH2M Point 535 is described as a plastic cap on a 5/8” iron rod, and is actually a plastic cap on a 1/2” iron 

rod. The descriptions of all other found points are correct. All found points were marked with wooden lath 

painted with fluorescent pink or pink paint as appropriate. 

Recommendation 

CH2M HILL recommends that the contractor use only OTAK control points for construction staking, in order to 

avoid confusion and to minimize staking errors.  This approach is already the basis of bid, and only the OTAK 

control points are referenced on Drawing 01-G-0007 from the Schedule F and G bid package. Using only OTAK 

control will require the setting of additional control by Contractor as needed. This augmentation of existing 

control is clearly assigned as the Contractor’s responsibility in the ODOT Construction Surveying Manual for 

Contractors (Section 1.6). Contractor should exercise an appropriate level of care and diligence in determining the 

elevations of any additional control points set by Contractor. 

 

Further, CH2M HILL recommends that the updated control elevations shown in Exhibit 1 be incorporated into the 

contract documents by change order and used as the basis of construction. 
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EXHIBIT � 

 

POINT OWNER 

ELEV-

PLANS 

ELEV-

LEVELS DIFF COMMENTS 

      

20003 OTAK NORTH 3707.80 3707.82 -0.02 Found 

20023 OTAK NORTH 3718.93 3718.94 -0.01 Found hole-reset MAG nail 

20025 OTAK NORTH 3716.50 3716.53 -0.03 Found 

20029 OTAK NORTH 3701.38 3701.39 -0.01 Found 

20030 OTAK NORTH 3715.93 3715.97 -0.04 Found 

20064 OTAK NORTH 3755.27 3755.34 -0.07 Found 

20066 OTAK NORTH 3733.77 3733.81 -0.04 Found 

20067 OTAK NORTH 3746.25 3746.37 -0.12 Found 

530 CH2M SOUTH 3754.22 3754.40 -0.18 Found W&H PACIFIC YPC 

535 CH2M SOUTH 3741.56 3741.71 -0.15 1/2" IR - Not 5/8" 

705 CH2M SOUTH 3736.88 3737.04 -0.16 Found 

CH100 CH2M SOUTH 3734.57 3734.74 -0.17 Found 

CH90 CH2M SOUTH 3716.79 3716.94 -0.15 Found 

20004 OTAK NORTH  0.00  Not found 

20065 OTAK NORTH  0.00  Not found 

540 CH2M SOUTH  0.00  Not found 

700 CH2M SOUTH  0.00  Not found 

710 CH2M SOUTH  0.00  Not found 

CH85 CH2M SOUTH  0.00  Not found 
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