
 
 

 
 
 
 
 

ANIMAS GLACIER GRAVEL PIT 
DRAINAGE REPORT  

 
Durango, CO  

La Plata County  
 
 
 
 

Date: April 3rd, 2012 
 
 
 
 
 
 

Prepared by  
Russell Planning and Engineering, Inc.  

934 Main Ave. Unit C 
Durango, CO 81301 

 
 

 



I. Introduction 
The following drainage study has been completed in order to determine the historic and 
developed flows for the drainage basin that drains much of the Animas Air Park, which 
flows to the southwest down a drainage that will be utilized by the Main Access Road to 
the proposed Animas Glacier Gravel Pit.   
 
The drainage basin covers approximately 347 acres, therefore the TR-55 graphical peak 
method was used to determine the amount of run-off that the area would generate in a 2-
year, 10-year, and 100-year storm events.   
 
II. Drainage Basin Description 
The project is located approximately 2 miles south of the intersection of US 160/550 and 
River Road in Durango, CO.  Due to the large size of the basin (347 acres) and the 
minimal area of disturbance for the proposed access road (2.27 acres, which is less than 
1% of the drainage basin area).  The conclusion, that no consequential change in the TR-
55 Curve Numbers (CN) would be realized due to the construction of the access road.  
Therefore, the post-development run-off would roughly equal the historic runoff and no 
detention is proposed for the proved.   
 
The 347 acre drainage basin is a mix of native scrub brush lining the mesa  and drainage 
along with the top of the mesa, which has been developed into an air park.  Many of the 
lots have been commercially developed, which has meant that many have large areas of 
impervious area due to large buildings and parking lots.   In the commercial areas, the 
CNs have been adjusted upward to reflect the conditions.   
 
The soil types and condition of the drainage basin were used to approximate the 
appropriate Curve Numbers (CN) for the Graphical Peak Discharge Method, TR-55.  The 
following is a summary of each soil type.   
 
(26) Falfa Clay Loam, 1 to 3 percent slopes, is a deep well drained soil located on mesa 
tops.  The unit is used mainly for irrigated crops, and development. The soil belongs to 
Hydrologic Group C, which will be used to determine the Curve Number for the TR-55 
Graphical Peak Discharge Method.   
 
(27) Falfa Clay Loam, 3 to 8 percent slopes, is a deep well drained soil located on mesa 
tops.  The unit is used mainly for irrigated crops, and homesites. The soil belongs to 
Hydrologic Group C, which will be used to determine the Curve Number for the TR-55 
Graphical Peak Discharge Method.   
 
(60) Shalona Loam, is a deep well drained soil found on old high terraces.  It formed in 
mixed alluvium derived from sandstone and shale.  The unit is used mainly for irrigated 
field crops and pasture and as rangeland.  It is also used for homesite and urban 
development.   The soil belongs to Hydrologic Group B, which will be used to determine 
the Curve Number for the TR-55 Graphical Peak Discharge Method.   
 



(70) Ustic Torriorthents-Ustollic Haplargids complex, 12 to 60 percent slopes, is located 
on terrace edges, mesa edges, and hillsides.  The unit is deep and well to somewhat 
excessively well drained.  This unit is used manily for wildlife habitat, as rangeland, and 
as a source of construction material.  The soil belongs to Hydrologic Group B, which will 
be used to determine the Curve Number for the TR-55 Graphical Peak Discharge 
Method.   
 
III. Hydrologic Data  
The Contributing drainage basin was divided into 7 drainage basin that were used to 
calculate the 2, 10, and 100 year peak flows at various design points, which were chosen 
based on the proposed culvert locations.  See Appendix A.   The Graphical Peak 
Discharge Method TR-55 was used to determine the peak discharge of the inflow basins.  
Using the basin properties discussed in the previous section Curve Numbers were 
estimated. See Appendix B.  
 
Tc (Time of Concentration) was calculated using the mannings coefficient, slopes, 
lengths, and estimated swale geometry of each drainage basin.  See Appendix B.  
 
Based on the Graphical Peak Discharge Method, the following flows were calculated for 
the individual drainage basins:  
 
Basin #1 has a 2-year flow rate of 12.1cfs, 10-year flow rate of 32.5cfs, and a 100-year 
flow rate of 86.2cfs.   
 
Basin #2 has a 2-year flow rate of 0.7cfs, 10-year flow rate of 2.6cfs, and a 100-year flow 
rate of 7.8cfs.   
 
Basin #3 has a 2-year flow rate of 1.6cfs, 10-year flow rate of 6.0cfs, and a 100-year flow 
rate of 17.0cfs.   
 
Basin #4 has a 2-year flow rate of 0.9cfs, 10-year flow rate of 3.5cfs, and a 100-year flow 
rate of 10.5cfs.   
 
Basin #5 has a 2-year flow rate of 1.0cfs, 10-year flow rate of 5.4cfs, and a 100-year flow 
rate of 23.0cfs.   
 
Basin #6 has a 2-year flow rate of 0.3cfs, 10-year flow rate of 1.6cfs, and a 100-year flow 
rate of 7.9cfs.   
 
Basin #7 has a 2-year flow rate of 0.5cfs, 10-year flow rate of 2.6cfs, and a 100-year flow 
rate of 12.7cfs.   
 
See Appendix B.   
 
 
 



IV. Culvert Design 
Based on the flow rates calculated using the TR-55 Graphical Peak Discharge Method, 
the flow rates for 7 design points were estimated.  In order to conservatively estimate the 
flows at each design point the basins were not routed; rather peak flows were assumed to 
occur simultaneously, which will result in a conservative design.  Storm Culverts were 
designed to accommodate the 10-year storm.   
 
Design Point A occurs and the point were Basins #1, #2, and #3 meet to cross the Main 
Access Road.  The design flow for this point is 41.1cfs.   A 36” Corrugated Metal Pipe 
(CMP) was designed with a maximum capacity of 51.00cfs at this point.   
 
Design Point B occurs and the point were Basin #2 crosses the Main Access Road.  The 
design flow for this point is 2.6cfs.   A 15” Corrugated Metal Pipe (CMP) was designed 
with a maximum capacity of 5.4cfs at this point.   
 
Design Point C occurs and the point were Basin #3 crosses the Main Access Road.  The 
design flow for this point is 6.0cfs.   A 15” Corrugated Metal Pipe (CMP) was designed 
with a maximum capacity of 6.65cfs at this point. 
 
Design Point D occurs and the point were Basins #1, #2, #3, and #4 meet and cross the 
Main Access Road.  The design flow for this point is 46.6cfs.   A 36” Corrugated Metal 
Pipe (CMP) was designed with a maximum capacity of 72.25cfs at this point. 
 
Design Point E occurs and the point were Basins #1, #2, #3, #4, and #6 meet and cross 
the Main Access Road.  The design flow for this point is 48.2cfs.   A 36” Corrugated 
Metal Pipe (CMP) was designed with a maximum capacity of 71.50cfs at this point. 
 
Design Point F occurs and the point were Basins #7 crosses the Main Access Road along 
CR 213.  The design flow for this point is 2.6cfs.   An 18” Corrugated Metal Pipe (CMP) 
was designed with a maximum capacity of 5.75cfs at this point. 
 
Design Point G occurs and the point were Basins #1 - #7 crosses CR 213.  The design 
flow for this point is 54.2cfs.   An existing  24” Corrugated Metal Pipe (CMP) will 
remain in place to convey the flows across the highway. It’s flow capacity was not 
checked.   
 
V. Zero Discharge Detention Pond 
In order to satisfy the requirements of the project’s Storm Water Discharge Associated 
with Sand and Gravel Mining and Processing Permit along with their Colorado Division 
of Reclamation, Mining and Safety Permit the proposed gravel pit will not allow storm 
water to discharge from the site.  To ensure that there won’t be any discharge from the 
area of mining activities the owner of the pit will only “open” a limited amount of land at 
a time, with this limit being capped at 10 acres of disturbance.  The “open” mining area 
will be routed to a retention pond, which will be sized to contain a 100-year storm event.   
Reclaimed and Native area flows on the property will be routed around the open mining 
areas in order to avoid co-mingling of the two types of storm water.   



During a 100 year storm event a 20 acre site (assumed 10 acres of active mine and 10 
acres of reclamation area) will generate up to 480,200 cubic feet of runoff, which is equal 
to roughly 11 acre-feet of water.  Therefore, it is recommended that the gravel pit 
constructs a detention pond and maintains no less than 12 acre-feet of available volume to 
ensure that a 100-year storm will produce zero runoff from the “open” portion of the 
gravel pit.  Based on the project’s anticipated water usage it will be able to dispose of 
storm water to suppress dust, wash gravel, mix concrete, irrigate newly seeded native 
area, etc.   
 
Should, during the operation of the Gravel Pit, the site have less than 20 acres of 
contributing area routed to the detention pond the size of the pond volume may be 
reduced as follows:  
 
Total Acreage of Open and in process           
Reclamation Area Routed to Retention Pond     Required Storage Volume 
5 Acres             3 Acre-ft 
10 Acres             6 Acre-ft 
15 Acres             9 Acre-ft 
20 Acres             12 Acre-ft   
 
See Appendix D for Hydraflow Calculations 
 
 
VI. Stormwater Management Plan (SWMP) 
“Precautions shall be taken to prevent any new erosion on-site and on all adjacent areas.  
Because the proposed disturbance area is greater than 0.50 acres Construction 
Stormwater Discharge permit is required by the State of Colorado.  Stormwater Best 
Management Practices (BMP’s) shall be included on the plan to mitigate the impacts of 
the proposed construction  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 
 

Appendix A 
Figure 1. – Drainage Basin Map #1 
Figure 2. – Drainage Basin Map #2 

Figure 3. – Drainage Exhibit  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 









 
 
 
 
 
 
 
 
 
 
 

Appendix B 
Figure 1. – Curve Number Calculations 

Figure 2. – Tc (Time of Concentration) Calculations 
Figure 3. - Graphical Peak Method TR-55 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









 
 
 
 
 
 
 
 

 
 

Appendix C 
Figure 1. – Design Point Summary Table  

Figure 2. – Culvert #1 Calculations  
Figure 3. – Culvert #2 Calculations  
Figure 4. – Culvert #3 Calculations  
Figure 5. – Culvert #4 Calculations  
Figure 6. – Culvert #5 Calculations  
Figure 7. – Culvert #6 Calculations  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

























 
 
 
 
 
 
 
 
 
 

Appendix D 
Figure 1. – Hydraflow Analysis for Retention Pond 
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Project: Gravel Pit Pond Final.gpw Tuesday, Apr 3, 2012
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1 SCS Runoff Developed Gravel Pit
2 Reservoir Detention Pond



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Apr 3, 2012

Hyd. No. 1
Developed Gravel Pit

Hydrograph type =  SCS Runoff Peak discharge =  32.28 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  86,823 cuft
Drainage area =  20.000 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Apr 3, 2012

Hyd. No. 1
Developed Gravel Pit

Hydrograph type =  SCS Runoff Peak discharge =  80.38 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  222,043 cuft
Drainage area =  20.000 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  4.25 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

3

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

90.00 90.00

Q (cfs)

Time (hrs)

Developed Gravel Pit
Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Apr 3, 2012

Hyd. No. 1
Developed Gravel Pit

Hydrograph type =  SCS Runoff Peak discharge =  167.13 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  481,900 cuft
Drainage area =  20.000 ac Curve number =  89
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  15.00 min
Total precip. =  7.95 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Appendix E 
Figure 1. – USDA Soil Conservation, Soil Map  

Figure 2. – USDA Soil Conservation, Soil Characteristic Tables 
Figure 3. – USDA Soil Conservation, Soil Description (Falfa Clay Loam, 1 to 3 percent) 
Figure 4. – USDA Soil Conservation, Soil Description (Falfa Clay Loam, 3 to 8 percent) 

Figure 5. – USDA Soil Conservation, Soil Description (Shalona Loam) 
Figure 6 – USDA Soil Conservation, Soil Description (Ustic Torriorthents-Ustollic 

Haplargids Complex 
 
 


























