
1041 PERMIT APPLICATION SUBMITTAL  
TOWN OF RAMAH WASTEWATER SYSTEM 

 
 

EXHIBITS 

EXHIBIT N – DRAINAGE ANALYSIS



 

12687 W Cedar Drive, Suite 300, Lakewood, CO 80228 | elementengineering.net | 720.749.4165 

 

MEMORANDUM 

TO:   El Paso County 

FROM:   Element Engineering 

DATE:   May 12, 2022 

SUBJECT:  Town of Ramah Wastewater System Improvements – Grading and Drainage 

 
PURPOSE: 

The purpose of this memorandum is to briefly provide background on the grading and drainage items 

necessary for the design and construction of the proposed Ramah Wastewater System Improvements. 

GRADING AND DRAINAGE 

Excavation will be limited to a small area (approximately 40 x 30) for the installation of the lift station. A 

trench with a width of less than three-ft will be excavated for the installation of the force main. No grading 

or drainage changes are proposed as a part of the lift station and force main construction and existing 

drainage patterns will not be impacted. All excavated areas will be replaced at their current elevation and 

disturbed areas will either be re-seeded or re-paved (as applicable). Furthermore, no additional 

impermeable or semi-permeable area will be added or modified as a part of this project.  

Excavation and earth work for the evaporative ponds will consist of a substantially larger area, comprising 

an approximate 630 x 860 footprint. The earth work will be evenly dispersed between excavation cuts and 

fill for the pond embankments with approximately 43,243 CY of cut and 43,226 CY of fill for a net volume 

of approximately 17 CY of excavation cut. The proposed ponds will be 6 feet deep from the top of the 

berm to the bottom of ponds. Pond 3 will be at the northern end of the evaporative ponds and will be 

constructed of mostly fill for the embankments with the maximum total depth of the fill material ranging 

from approximately 9 to 11 feet. At the southwest end of the proposed ponds, the embankments will be 

constructed predominately by excavation cut into the moderate sloping hillside of the property that runs 

high to low from the west to the east. For the two southern ponds, the average cut depth will range from 

about 5 to 7 feet deep with a total maximum cut depth of approximately 14 feet at the far southwest 

corner where the grading cuts the furthest into the hillside. The ponds and exterior embankments will be 

graded at a 3:1 slope per CDPHE design criteria.  

The natural topography of the ponds area runs to from the southwest to the northeast and appears to 

join with an existing natural wash approximately 600 feet to the east of the ponds that flows from the 

south to the north. Although the evaporative ponds will require a substantial excavation, the natural 

topography and flow of the area will not change. The topography will continue to travel from the 

southwest to the northeast of the property as it flows towards the unnamed wash that crosses East Ramah 

Rd just to the east of the site. The exterior embankments on the east and north sides of the ponds will 

continue to follow a northeast sloping topography as the existing site does now. The embankments to the 
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south and west will be part of the excavation cut into the existing moderately sloping hillside. To maintain 

adequate drainage at this section of the ponds, and to ensure that runoff from the existing hillside does 

not enter the ponds, a secondary drainage berm will be constructed to capture the runoff from the 

exterior pond embankments and the existing hillside. The drainage berm will follow the exterior contours 

around the southwest embankment of the ponds and convey any runoff around the ponds so that it 

continues to follow the natural northeast sloping topography of the site. The drainage swale will be 

approximately 2 feet deep, graded at 3:1 slope and will run approximately 900 feet starting at the middle 

embankment of the ponds and running south and then east unit it meets with the natural, existing 

topography of the site. The berm will be graded so that it conveys flow at an approximate 0.5 % slope with 

the high point of 6,137.0 ft in elevation to a low point of approximately 6,128.9 ft. Because the proposed 

ponds and lift station work will be constructed to maintain the natural topography and stormwater of the 

respective sites, no further grading or drainage analysis was determined to be necessary for this project.  

BEST MANAGEMENT PRACTICES (EROSION CONTROL) 

Erosion control layout and details have been provided in the updated plan set. Erosion control measures 

will be installed to prevent sediment from being carried away from the excavation area and excessive 

erosion from occurring. 

 

ATTACHMENTS  

1. PROPOSED EVAPORATIVE PONDS DRAINAGE PLAN 

2. PROPOSED EVAPORATIVE PONDS EROSION & SEDIMENTATION CONTROL PLAN 

 

 










