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Drainage Report 
Village Camp Durango 

Prepared for Roberts Resorts and Properties 

1 Introduction 
The purpose of this Drainage Report is to present the design methodology and results of a 

drainage study associated with the proposed Village Camp Development. This study describes 

existing conditions at the project site, compares them to the conditions of the proposed 

development and estimates appropriate drainage and detention features to accommodate the 

Water Quality Capture Volume (WQCV) per La Plata County Code 70-9.4.a.ii. This drainage 

study demonstrates conformity to the criteria from Chapter 70 of La Plata County Land Use Code 

Development Standards. 

1.1 Site Location 
The site is located north of Durango, in La Plata County, Colorado. The property is part of the 

Burnett – Trimble Lane Subdivision with a Parcel Number ID 559715100076. The project is 

bordered by Hermosa Sanitation District and Trimble Storage to the north, the Animas River to 

the south, CR 252 to the east and Dalton Ranch to the west.  

 

 

Figure 1 – Site Location 
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1.2 Site Description 
The proposed project includes the re-development of a historic gravel pit. The site will include 

new gravel and asphalt drives, amenity areas, and RV Sites. The site will drain via a network of 

grass lined swales and culverts. The site will provide water quality treatment but is not required to 

detain the 10- or 100-year runoff events due to its adjacency to the Animas River per La Plata 

County Code allowance (LUDC Section 70-9 Technical Appendix, F.4.a.i.ii).  The 10-year event 

will be conveyed to the detention areas and then into the Animas River via site infrastructure. The 

detention outlets are not designed to detain the 10-year event, simply to discharge it. The 100-

year event will overtop site infrastructure and surface flow into the River. In this case, on-site 

runoff will flow directly into the Animas River without endangering any adjacent properties or 

structures.  

The project parcel area is approximately 34 acres. The site surface drains undetained from north 

to south directly into the Animas River. The watershed area tributary to the site is approximately 

34 acres. 

 

According to the Natural Resources Conservation Service Web Soil Survey (NRCS), the project 

site contains a mixture of hydrologic soil Group B and C with 0 to 3 percent slopes. Group B 

(Pescar fine sandy loam) being the most prominent with 55.4%, and Group C (Tefton loam) the 

least with 29.2%. The remaining 15.4% of soil was defined as River wash and water. The NRCS 

Custom Soil Resource Report can be found in Appendix A. 

 

2 Drainage Design Criteria 
2.1 Development Criteria Reference 

The drainage design criteria used for this development was obtained from the 2020 Land Use 

Code of La Plata County, Colorado. Rainfall data was obtained from NOAA Atlas 14 while runoff 

calculation methodology and drainage facility design was performed in accordance with the 

Urban Storm Drainage Criteria Manual (USDCM) dated August 2018. References to relevant 

Sections of the USDCM Design Manual are made throughout the report. 

2.2 Hydrologic Criteria 

2.2.1 Design Rainfall 
Precipitation frequency estimates for the location of the proposed project were taken from NOAA 

Atlas 14, Volume 8, Version 2, with a duration of 60 minutes. The frequency estimates were then 

used as inputs into the Mile High Flood District (MHFD) Detention Basin Workbook to analyze 

site drainage. The frequency estimates for the site are shown in Table 1 and the rainfall data can 

be found in Appendix B. 

Table 1 – NOAA Precipitation Frequency Estimates (inches) 

Duration 
10-Year 

(in) 

100-Year 

(in) 

1-hour 1.08 2.09 
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2.2.2 Runoff Calculation Method 
Runoff calculations were performed using the MHFD Peak Runoff Prediction by the Rational 

Method Workbook. Precipitation frequencies were taken from NOAA Atlas 14 and surface 

characteristics of the site.  The results from the MHFD Peak Runoff Prediction by the Rational 

Method Workbook are included in Appendix D. 

2.2.3 Detention and Storage 
Detention and conveyance facilities were designed and sized according to the requirements 

outlined in Section 70-9 of the La Plata County Site Development Standards. Detention basins 

on-site were designed using the Mile High Flood District (MHFD) Detention Basin Workbook 

while conveyance design, sizing and analysis was performed using Hydraflow Software. 

2.2.4 Water Quality 
Extended Detention Basins (EDB’s) were sized for each subbasin using the MHFD Detention 

Basin Workbook to provide the necessary water quality treatment. Each EDB will detain the 

WQCV and drain over a period of 40 hours per La Plata County Code 70-9.4.a.ii. Detention 

Worksheets and analysis are included in Appendix D. 

3 Drainage Basins 
3.1 Offsite Basins 

Offsite drainage has been addressed by the lots adjacent to the property as part of their 

development requirements. Both northern lots discharge into the wetlands west of the site via 

engineered infrastructure and then into the Animas River. 

3.2 Onsite Sub-basins 
The project site was divided into seven subbasins to perform the drainage analysis as shown in 

Appendix C. Detention and conveyance facilities were sized to each individual subbasin per the 

MFHD requirements. Table 2 summarizes the imperviousness calculations for each subbasin, 

and Table 3 shows the post development peak flows for the site. Pre-development 

imperviousness and peak flows were not calculated, as detention to historic values was not a 

project requirement. Percent imperviousness values were obtained from UDFCD Table 6-3 and 

are in Table 2. Subbasin Peak flows are shown in Table 3. 

Table 2 – Proposed Basin Impervious Calculations 

SUB-

BASIN 

CONTRIBUTING 

AREA (ACRES) 

 

CONCRETE 

AREAS 

100% 

(ACRES) 

PAVEMENT 

100% 

(ACRES) 

 

GRAVEL 

40% 

(ACRES) 

 

OPEN 

SPACE 

AREA 2% 

(ACRES) 

 

ROOFS 

90% 

(ACRES) 

% 

IMPERVIOUS 

1 6.15 0.20 1.37 1.11 3.47 0.00 34% 

2 1.35 0.10 0.17 0.36 0.72 0.00 32% 

3 2.34 0.10 0.38 0.85 1.01 0.00 36% 

4 3.83 0.16 0.56 1.30 1.81 0.00 33% 
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5 5.95 0.15 0.59 1.25 3.96 0.00 22% 

6 8.77 0.57 2.27 1.02 4.85 0.06 39% 

7 0.64 0.07 0.19 0.00 0.33 0.06 50% 

     

Table 3 – Basin Peak Flow Summary 

SUBBASIN  
DEVELOPED PEAK FLOW, Q (CFS) 

10-YR 100-YR 

1 3.34 11.38 

2 1.04 3.66 

3 1.56 5.14 

4 2.25 7.81 

5 2.30 10.04 

6 5.59 17.68 

7 0.73 2.02 

TOTAL 16.81 57.73 

 

4 Detention Treatment Facilities 
 

4.1 Detention 
Four Extended Detention Basins (EDB) were designed to provide water quality treatment for the 
site as demonstrated in Appendix C. The site will provide water quality treatment but is not 
required to detain the 10- or 100-year runoff events per the County Code allowance (LUDC 
Section 70-9 Technical Appendix, F.4.a.i.ii). The EDB’s were designed to provide Water Quality 
Treatment by capturing the Water Quality Control Volume (WQCV). Detailed design of the EDB’s 
and outlet structures have been provided in the plans and in Appendix E for reference.  
 

The WQCV is detained by the EDB’s and released via outlet piping over 40 hours as required by 

La Plata County. Table 4 shows the WQCV required and outlet structure data. 

Table 4 – Required and Provided Water Quality Volume  

POND 

SUBBASINS 

RECEIVED WQCV 

(AC-FT) 

OUTLET 

STRUCTURE 

DRAIN 

ORIFICES 

DIAMETER (IN) 

NUMBER OF 

ORIFICES 

1 1 0.084 CDOT TYPE C 1-3/16 3 

2 2, 3, 4, 5 0.166 CDOT TYPE C 1-7/16 3 

3 6 0.129 CDOT TYPE C 1-1/16 3 

4 7 0.011 CDOT TYPE C 7/16 1 
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5 Conveyance Design 
All storm water on site will be conveyed via sheet flow, swales and culverts. Appendix F shows 

the Grading and Drainage plan for the proposed development and Appendix E shows the outlet 

structure, swale and culvert design analysis. All proposed on-site drainage infrastructure was 

designed to have capacity for the 10-Year storm event. Table 5 summarizes the conveyance 

design for the site.  

Table 5 – Conveyance Design Summary  

SUBBASINS 
10-YR RUNOFF 

(CFS) 
STORM DRAIN ID 

RECEIVING 

POND 

1 3.34 
SD1: 15” ADS PIPE 

1 
SD2: 12” SDR-35 PVC PIPE 

2 1.04 
SD3: 15” ADS PIPE 

2 

SD4: 15” ADS PIPE 

3 2.60 
SD5: 15” ADS PIPE 

SD6: 15” ADS PIPE 

4 4.85 
SD7: 15” ADS PIPE 

SD8: 15” ADS PIPE 

5 7.15 

SD9: 15” ADS PIPE 

SD10: 15” ADS PIPE 

SD11: 12” SDR-35 PVC PIPE 

6 5.59 

SD12: 15” ADS PIPE 

3 

SD13: 15” ADS PIPE 

SD14: 15” ADS PIPE 

SD15: 15” ADS PIPE 

SD16: 15” ADS PIPE 

SD17: 12” SDR-35 PVC PIPE 

7 0.73 SD18: 6” SDR-35 PVC PIPE 4 

 

The site will provide detention for WQCV and discharge higher intensity events undetained per 

the County Code (LUDC Section 70-9 Technical Appendix, F.4.a.i.ii).  It is expected that the 100-

Year storm event will overwhelm the proposed site infrastructure. However, in this case, on-site 

runoff will flow directly into the Animas River without endangering any adjacent properties. 

6 Conclusion 
The proposed project includes the re-development of a historic gravel pit for the proposed Village 

Camp Durango Development. The site will include new gravel and asphalt drives, amenity areas, 

and RV Sites. The site will largely drain via a network of grass lined swales and culverts.  

Four extended detention basins were designed to provide water quality treatment for the 

proposed site. All conveyance via swales and culverts has been analyzed and deemed adequate 

to convey the 10-year event.



 

 

 


