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Drainage Design 

GENERAL CONCEPT 

owing drainage plan for the Site has been designed to safely manage the 100-year design stor
d in the section above. Stormwater diversion offsite has been designed to meet the design 
provided in the El Paso County Drainage Criteria Manual. The Site will have an existing/interim

during mining (pre-vegetation) and a post-mining reclamation design after regrading and 
ating the Site. 

 surface drainage at the Site generally flows from the northwest to the southeast. Flow at the 
ept separated between the unaffected stormwater which is directed around the disturbed 
and processing areas and stormwater that lands within in the disturbed area. Stormwater that
utside of the disturbed areas flows to the southeast in existing natural drainages. Stormwater 
s within the disturbed area infiltrates into the ground or is diverted to the sediment basin 

h the culvert and offsite. Onsite operating ponds are connected in series and have an emergen
y which directs flow to a sediment basin in the northeast corner of the Site, as shown in 
ix A, before exiting the Site through an existing culvert located in the northeast corner of the 
ere are no proposed changes to the existing drainage plan during mining operations.   

ining at the Site has been completed the Site will be reclaimed and regraded in accordance wi
ting Reclamation Plan. Once the Site has been reclaimed, the existing Site ponds will be remov

Please label the sediment basin
on the drainage plan (catchment
plan)

Maximum width (ft) 355 1
Minimum width (ft) 25 2
Maximum depth (ft) 8 
Minimum depth (ft) 1 

Geometry 

ing culvert located at the northeast corner of the site. The
s Road at the intersections of Curtis Road and Garrett Roa
on the site visit and lidar data for the site. Table 4-2 below
y. 

Table 4-2: Culvert Geometry 

identify the type and
size of the culvert

11 

The flow through the culvert was modeled for the four conditions. Based on the modeling resu
existing culvert will over top Curtis Road during three of the four cases. The maximum depth o
over the road is approximately 0.5 foot. A flow depth of 0.5 foot is compliant with El Paso Coun
regulations for a Type A & B (local/residential) road in which the maximum allowable depth is 
at the street. A full summary of the culvert modeling is provided in Table 4-4 below. 
 

Table 4-4: Culvert Analysis 

Model Geometry and 
Design Storm 

Flowrate through 
Culvert 

Flowrate over 
Road 

Upstream Velocity 
Channel 

Ma
Ove

(cfs) (cfs) (ft/s) 
100-year 2-hour Event; 

Pre-vegetation 54.3 85.9 9.0 

100-year 24-hour Event; 
Pre-vegetation 56.7 157.1 8.0 

100-year 2-hour Event; 
After Reclamation 14.2 0.0 5.4 

100-year 24-hour Event; 
After Reclamation 51.1 4.1 8.7 

Notes: 
cfs = cubic feet per second 
ft = feet 
ft/s = feet per second 

Garrett Rd and Curtis Road are classified as arterial
roadways. flow shall comply with type C road as
indicated on table 6-1,  depth of flow shall not
encroach upon street shoulder.

0.69 0.70 
23.51 11.00 
54.2 17.6 

12:45 12:00 
13.9 2.2 

Site is generally located within the Chico Creek (CH) drainage basin and the current and 
e area is between two unnamed tributaries of the West Black Squirrel Creek (WS). The Si
 portion of the county with widely-spaced residential homes and farming/ranch land.  

ent land use along the Site is rural, with surrounding properties shown on drawing C-100
wing set provided in Appendix A. The existing land use and proposed expansion is to be u

truction aggregate mining.  

DESCRIPTION OF PROPERTY 

existing construction materials mining operation has a permitted area of approximately 
the proposed amendment area is approximately 79 acres, for a total area of approximat
acres. The area is generally composed of slightly rolling hills with an elevation range of 6
8 feet. 

ng at the Site began in 1982 and is considered an existing, legal, non-conforming land us
perations for the Site consists of excavating unconsolidated surficial materials down to a
oximately 35 feet below ground surface (bgs). Materials excavated from the pit area are

processing plant. At the processing plant, the materials are washed and sorted to remove
and clays and to separate out the sand and gravel. Sand and gravels separated during th

dewatered and stockpiled. The stockpiled sands and gravels are then transported from th
truck. 

The mining operation
plan indicates a depth
of 40 ft. revise so that
they are consistent
with each other
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This area is part of Curtis Ranch drainage basin
and flow that is historically part of Curtis Ranch is
being diverted to Solberg Ranch Drainage basin.
Per DCMV1 1.2.6 storm runoff transfer shall be
avoided. Additional analysis of the creek in Solberg
Ranch east of the site may be required. Also there
is the issue of water rights which must be
coordinated with the state. Staff will discuss this
with the engineering manager and provide
additional feedback

 
2. Drainage Basin and Sub-Basins 

The Chico Creek drainage basin is about 736 square miles and is located in the southeastern portion of 
El Paso County and the northeastern portion of Pueblo County, east of the Fountain Creek Watershed. 
The Site is located in the Upper Black Squirrel Subbasin of the Chico Creek drainage basin. The upper 
Black Squirrel Subbasin is made up of many existing districts, developed areas, and rural/agricultural 
areas. The Upper Black Squirrel Subbasin is primarily a rural area, with a couple of small clusters of 
single-family homes. 
 
Black Squirrel Creek originates in Black Forest and drains into Chico Creek. Chico Creek then flows into 
the Arkansas River in Pueblo County. The upper and middle portions of Black Squirrel Creek are 
ephemeral streams that flow only in response to thunderstorms, snowmelt, and prolonged rainfall. 
There is perennial flow only along the lower portions of the creek. 
 
The site is located within a designated Federal Emergency Management Agency (FEMA) effective zone A 
floodplain as identified on FEMA Flood Insurance Rate Map (FIRM) Nos. 08041C0562G, 08041C0564G, 
08041C0566G, and 08041C0568G, all of which are dated 7 December 2018. No fill is proposed within the 
existing floodplain, as such there is no anticipated increase in the water surface as a result from the 
existing or proposed mining. 
 
No known irrigation facilities or other obstructions are located within or near the Site which could 
influence or be influenced by the local drainage.  
 
 
  

Per County GIS the 80 acre parcel is
located primarily within the Curtis
Ranch Drainage Basin and also a
portion is within Solberg Ranch
Drainage basin. The existing parcels
are within Solberg Ranch. Please also
identify this in the narrative
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lan for the Site has been designed to safely manage the 100-year des
bove. Stormwater diversion offsite has been designed to meet the de
l Paso County Drainage Criteria Manual. The Site will have an existing
e-vegetation) and a post-mining reclamation design after regrading a
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Manual (DCM) the site
should be designed for the
5 year (minor storm) and
100 year (major storm)
storm events

4 

ual. The guidance recommends using the Natural Resources Conservation Service (NRCS) 
er Loss Method and Unit Hydrograph as implemented in United States Army Corps of 
C-HMS model. 

ms have been modelled to be representative of the rainstorms experienced in the Front 
orado that tend to occur as either short-duration, high-intensity, localized, convection 
ms or longer-duration, lower-intensity, broader frontal storms, as described in the Drainage 
ual. The thunderstorm design distribution was developed using the 2-hour design storm 
or less than 1 square mile and provided in Table 6-3 of the Drainage Criteria Manual. The 
r Type II Design Storm Distribution was used to represent the larger frontal storms and to 

ossible larger storm volume. 

hment Areas 

ting watershed affecting the Site during the time prior to revegetation has been modeled as 
und based and bare earth, this is the current state of the pit. The contributing watershed 
 Site at the time of reclamation has been modeled as natural or reclaimed earth. The largest 
hments during the time of operation and reclamation have been modeled for the Site as 

gure 2. Flow outside of the pit will continue to the southeast and remain in its natural 

Provide an existing conditions
drainage map with the appropriate
sub-basin (watersheds) delineations
as well as design points

-Hour 100-Year Storm (Pre-Vegetation) 
WS-1 WS-2 
0.38 0.06 
4.90 4.90 

12:00 12:00 
1.03 1.03 
66 66 
10 10 

2.95 2.92 
1.95 1.98 

llway which directs flow to a sediment basin in the northeast corner of the Site, as shown in 
pendix A, before exiting the Site through an existing culvert located in the northeast corner of the 
e. There are no proposed changes to the existing drainage plan during mining operations.   

ce mining at the Site has been completed the Site will be reclaimed and regraded in accordance with 
e existing Reclamation Plan. Once the Site has been reclaimed, the existing Site ponds will be removed 
d two swales will be established to direct stormwater off the Site. The final drainage plan for the Site 
s been provided in Appendix A. The proposed grading plan will direct a majority of the flow to the 
sting culvert in the northeast corner of the Site. This existing culvert flows under Curtis Road into an 
named drainage. A small portion of the flow will exit the Site in the southeast corner and flow into the 
sting roadside ditch adjacent to Curtis Road as it does so currently. This flow will ultimately result in 
 net change to the road ditch as discharge from this area was flowing into the ditch prior to mining 
erations. The remaining flow on the Site that does not enter the reclaimed pit area will continue to 
w down the existing drainage paths to the southeast.  

2 DESIGN DETAILS 

drologic and hydraulics calculations for the Site were performed using the methods outlines in the 
Paso County Drainage Criteria Manual. Topography for the Site was developed using a 2-foot contour 
erval and is presented in the Grading and Erosion Plan as part of Appendix A. The Grading and Erosion 

an provides the existing/interim and proposed final drainage paths for the Site. The Site has been 
signed based on the maximum flowrates calculated in the previous section.  

2.1 Existing/Interim Site Drainage 

e Site currently allows all stormwater from the disturbed areas (mining pits and process area) to 
iltrate into the ground or flow offsite through the culvert located in the northwest corner of the Site. 
w that exits through the culvert, first travels through the sediment basin to allow sediments to drop 

What are the conditions at the outfall
of the culvert. Analyze and indicate
whether any improvements are
needed.

(241.5 ACRES)

This area is part of Curtis Ranch drainage
basin and flow that is historically part of Curtis
Ranch is being diverted to Solberg Ranch
Drainage basin. Per DCMV1 1.2.6 storm runoff
transfer shall be avoided. Additional analysis of
the creek in Solberg Ranch east of the site may
be required. Also there is the issue of water
rights which must be coordinated with the state.
Staff will discuss this with the engineering
manager and provide additional feedback
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drainage path. Flow from the north is collected in roadside ditches along Garret
the Site. The basin representing the Site has been divided into two watersheds.
area for flow from the pit that will report to the northeast corner of the Site an
culvert. WS-2 represents the mining area that will report to the southeast corne
existing roadside ditch along Curtis Road. Table 3-2 provides a summary of thes
 

Table 3-2: Site Watershed Areas 

Watershed Name Area 
acres squ

WS-1 241.5 

The FEMA floodplain flows from the
north do not enter the site?
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plan has been provided
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