
Highway 24 Drainage Memo 

Existing Conditions 

The existing box culvert under Highway 24 was modeled in HY-8 version 8.00.2 with a design 
discharge of 484 cfs. The two-cell box opening was modeled as 2-12’W x 4.83’H due to the 
short walls installed at the downstream end of each box. The upstream and downstream 
invert elevation of 6850.5 and length of 45.5 feet is based on the survey provided. The 
analysis also used a starting tailwater elevation of 6853, a Manning’s roughness coeƯicient 
(n-value) of 0.013, and an entrance loss coeƯicient of 0.5 for a square-edge headwall. 

The resulting headwater elevation of 6854.51 does not overtop the top of roadway elevation 
of 6858, and the resulting HW/D is 0.83, as shown in the results table below. 

 

Various tailwater elevations were tested in the analysis. A higher TW of 6853.5 resulted in a 
slightly higher HW of 6854.59 and a lower exit velocity of 6.72 fps. Similarly, a higher TW of 
6854 resulted in a slightly higher HW of 6854.81 and a lower exit velocity of 5.76 fps. A TW of 
6855 resulted in a HW of 6855.5 and an exit velocity of 4.48 fps. 

Proposed Conditions 

The proposed box culvert extension was modeled in Hydraflow Storm Sewers, a tool in Civil 
3D Autocad 2025. The short walls at the invert of the existing culverts will be removed so that 
the full capacity of the 2-12’W x 6’H culverts can be used. The culverts will be extended 
upstream and downstream per the CDOT plans prepared by HDR dated July 27, 2026 and 
provided to DBC for the analysis. The downstream extension of the box culverts will be 
connected to the proposed Falcon Field 8’W x 4’H box culvert via a junction box. The entire 
system was modeled for the 1% AC Base Level Engineering (BLE) flows prepared and 



provided by the CWCB during the design process (484 cfs at Highway 24, and 521 cfs at the 
downstream limits of the Falcon Field development). 

The proposed Hydraflow results are shown below. The proposed HGL at the upstream and 
downstream ends of the existing box culverts of 6852.33 and 6851.94 are lower than existing. 
The proposed velocity in the existing boxes of 8.66 fps is similar to existing. 
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