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1.0 INTRODUCTION 

The objective of this report is to analyze the existing and proposed drainage conditions for the 
development of Huron National Wildlife Refuge, SD. The proposed development constructs a 
new multipurpose building and visitor center for the USFWS (United States Fish & Wildlife 
Service) on a greenfield site. 

The recommended drainage design will retain water derived from impervious surfaces to 
improve the water quality of stormwater runoff derived from the new development.  

1.1 Location 

The project site is located approximately 0.25 miles west of the intersection of 392nd Avenue 
and US Hwy 14 in Beadle County, South Dakota within the northwest quarter of Section 3, 
Township 110 North, Range 63 West. The County parcel number is 2385. The parcel is part of 
the Huron National Wildlife Refuge (NWR) and is owned by the United States Fish and Wildlife 
Service (USFWS). The City of Huron is located approximately 8 miles to the east. A location 
map can be seen in Figure 1. An area map can be found in Appendix A. 

 

Figure 1: Location Map of Huron National Wildlife Refuge 

1.2 Description of the Property 

The project site is located on top of a topographical highpoint within a wetland complex at the 
Huron National Wildlife Refuge (Figure 2). The slopes that define the site are shallow, between 
0.5 to 1.0 percent. The site is surrounded by Freshwater Emergent Wetlands (USFW Mapper) 
there do not appear significant flow paths identified from aerial imagery The surrounding area 
appears to be undeveloped agricultural fields. 

The north side of the project site is bounded by US Hwy 14. Drainage ditches run along the 
north and south sides of US Hwy 14 and capture runoff from the impervious surfaces. These 
ditches flow west to east at less than 0.5 percent. There are no significant land features 
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bounding the east, west, or south sides of the project site. Aerial Images show that water levels 
fluctuate in the wetlands. However, Flood Insurance Rate Map (FIRM) Panel 46005C0675C. 
FEMA has identified the site as an area of minimal flood hazard (Zone X). An excerpt of the 
FEMA map covering the project site is included in Appendix B.  

 

Figure 2: Aerial View of Existing Site  

2.0 DRAINAGE DESIGN CRITERIA 

Hydrologic calculations and assumptions were completed in compliance with the standards 
established in the SDDOT’s South Dakota Drainage Manual (SDDM), Chapters 7, 12, and 13. 

The retention basin was designed to improve the water quality of runoff by capturing small 
storms and maximize the removal of sediment and other pollutants. 

2.1 Hydrologic Methods 

The required design storm is a 10-year return period as stated in Chapter 12 of the SDDM. 
Chapter 13 of the SDDM requires the design of the retention basins to be assessed against 
the100-year discharge values. 

Precipitation depth and intensity data were obtained from the NOAA Atlas 14, Volume 8, 
Version 2, and can be found in Appendix C. Runoff quantities for the site basin were determined 
using the Rational Method as prescribed in Chapter 7.13 “Hydrology” of the SDDM. 

2.2 Hydraulic Methods 

The ditches and culverts proposed for the developed site were designed Manning’s equation 
and checked against the minimum dimensions specified in SDDM. 
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The basin was sized using from a simplified triangular-shaped hydrograph procedure that 
estimates inflow and outflow hydrographs as described in section 13.6 of SDDM. 

3.0 DRAINAGE BASINS  

3.1 Existing Basin Description 

The site sits upon a topographical highpoint within a wetland complex. The site drains in three 
different directions, but all flow paths appear to be hydrologically connected when the wetlands 
are seasonally inundated (Appendix C) (Figure 3). 

 

Figure 3: Aerial View of Existing Basins 

The National Resources Conservation Service (NRCS) Web Soil Survey indicate that existing 
soils at the site are Houdek-Ethan and Houdek-Prosper clay loams (Appendix E). DOWL 
conducted a geotechnical investigation at the site that confirmed the subsurface soil generally 
consists of stiff to very stiff sandy lean clay with occasional layers of medium dense sand. The 
corresponding hydrologic soil group is C. 

While the area surrounding the site is likely hydrologically connected, for the purposes of the 
report, three sub-basins can be defined for the analysis. The description of the sub-basins are 
as follows: 

North West Sub-Basin: The basin is approximately 43 acres that primarily drains agricultural 
and grasslands. The extent of the property that appears to be actively farmed is 24 acres.  

North East Sub-Basin: The sub-basin is approximately 51 acres of wetlands that drains water 
from south of US Highway 14 road. Approximately 19 acres of the basin is occupied by standing 
water.  
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South Sub-Basin: The basin is approximately 190 acres that primarily consist of wetlands. The 
extent of the property that appears to be actively farmed is 73 acres. Approximately 52 acres of 
the basin is occupied by standing water. 

 

Figure 4: Aerial View of Existing Basins 

3.2 Existing Basin Discharges 

Due to the hydrologic connectivity of the wetlands and the size of the respective sub-basins, the 
estimated existing discharge will not accurately capture the changes induced at the site. The 
changes of the existing basin will only be compared to the footprint of the proposed site. While 
this does not give a true quantification of flow for the existing hydrologic system, it does provide 
a baseline to compare the changes to land cover types and grading during development.  

The footprint of the proposed site is approximately 3.2 acres The estimated peak discharge for 
the project footprint within the respective sub-basins are described in Table 1. 

Table 1: Existing Basin Peak Discharge 

Sub-Basin Area (ac) Tc (min) Runoff 
Coefficient  

10-Year 
Storm (cfs) 

100-Year 
Storm (cfs) 

Northeast 0.29 10 0.3 0.44 0.68 

Northwest 0.61 10 0.3 0.95 1.46 

South 0.71 10 0.3 1.11 1.69 
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3.3 Proposed Basin Description 

The proposed development consists of a new multipurpose building and visitor center. The 
location change will see new fill and grading added to the site; the proposed building will be 
constructed approximately 2-feet above existing grade. A 30,000 square feet gravel parking lot 
will be constructed adjacent to the building and a gravel entrance drive will tie the parking lot to 
US Hwy 14. Additional proposed facilities on the site include an Evapotranspiration (E.T.) 
treatment bed and a retention basin. A plan showing the proposed development can be found in 
Appendix F. 

To accommodate the expected increase in surface runoff and to improve surface water quality, 
a retention basin will be located adjacent to the site to receive the majority of surface water flow 
from the new development. The retention basin will be located to the east of the new building 
and parking lot, with drainageways constructed to collect runoff and drain to the retention basin. 

3.3.1 Hydrologic Changes 

In the developed condition, the respective drainage basins will remain approximately the same 
size. Minor changes between the basin boundaries of Northeast and South occur due to 
changes in grading and pathway curbing, with South seeing a slight decrease in size and 
Northeast increasing accordingly. 

 

Figure 5: Aerial View of Proposed Plan 
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The majority of the proposed development occurs in the Northeast sub-basin. The increase in 
impervious area from the construction of the building, walkways, and concrete parking lot 
consequently increased the weighted runoff coefficient for Northeast Sub-Basin. 

The estimated peak discharge for the basins in the post development condition are described in 
Table 2. The change in imperviousness for the Northeast sub--basin is reflected in increase in 
peak discharge for the 10-year and 100-year storm events respectively. 

Table 2: Existing Basin Peak Discharge 

Basin Area 
(ac) 

Tc 
(min) 

Runoff 
Coefficient  

10-Year 
Storm (cfs) 

Change 
(%) 

100-Year 
Storm (cfs) 

Change 
(%) 

Northeast 0.29 10 0.72 1.07 59 1.63 58 

Northwest 0.61 10 0.67 2.14 56 3.27 55 

South 0.71 10 0.43 1.59 30 2.43 30 

3.4 Retention Basin Design 

Only the runoff that will flow directly into the retention basin from the new development,  the 
parking lot and a portion of the roof drainage from the new visitor center, will be used to size the 
retention basin. This sub-basin includes part of the proposed building, most of the concrete 
walks, and the gravel parking lot. The retention basin is proposed to be constructed in the land 
east of the administration building and visitor center.  The location of the retention basin is in 
line with the DOWL geotechnical report recommendation:  

“Do not construct infiltration basins adjacent to or up gradient of the structures. If detention is 
required by statute, infiltration basins should be located down gradient and at least 30 feet from 
foundations.” 

The base of the retention basin will be below the existing ground elevation at approximately 
1317ft above datum. The DOWL geotechnical investigation found that the ground water level at 
Borehole 3, closest to the retention basin, was at 1309ft above datum, indicating that infiltration 
from the basin is likely to occur. The observation represents groundwater conditions at the time 
of the observations only, and may not be indicative of other times. The groundwater conditions 
can change with varying seasonal and weather conditions, and other factors; groundwater 
elevation may correspond with the surface water near the site. Infiltration testing was not 
conducted at the proposed retention basin location however, a constant infiltration rate of 120 
minutes per inch was observed at three test pits located at the west of the site. The location of 
boreholes and percolation test pits can be found in Appendix G. 

The storage volume required for peak-flow attenuation was obtained from a simplified triangular-
shaped hydrograph procedure that estimates inflow and outflow hydrographs. The basin was 
sized to retain the 100-year storm runoff volume. Table 3 summarizes the basin sizing analysis.  
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Table 3: Developed Area Basin 

Developed Area Basin  
(1.29-acres) 

10-Year Storm 100-Year Storm 

Peak Discharge (cfs) 6.34 9.69 

Volume (acre-ft) 0.0436 0.067 

Volume (CF) 1900 2907 

Weighted Runoff 
Coefficient: 

0.95 0.95 

The sub-basin time of concentration is much smaller than similar values for overall existing and 
developed drainage basins. This is due to the short flow length of stormwater runoff within the 
developed sub-basin. 

The minimum freeboard required for grassed and parking lot detention facilities is 1.0 feet above 
the computed 100- year water surface elevation. A weir-type outlet will be located at the eastern 
edge of the basin to convey any water stored greater than the 100-year water level to a riprap-
lined channel. The minimum weir length will be 3.25ft wide at the base and located at the 
elevation of the 100-yr storm. 

The retention basin will have a volume of the basin is 7360 ft3 

4.0 CONCLUSIONS 

The objective of this report is to analyze the existing and proposed drainage conditions for the 
development of Huron National Wildlife Refuge, SD. The drainage design, prepared in 
accordance with the South Dakota Drainage Manual, has been developed to provide sufficient 
water quality of site runoff.  

The development of the site will see an increase in runoff in developed basins, but it will be 
mitigated by the construction of the retention basin. 
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APPENDIX B – FEMA MAP 
 



 

 



 

 



 

 

 

 

APPENDIX C– PRECIPITATION DATA 



 

 

 



 

 

 

APPENDIX D – USFWS WETLAND MAPPER 
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APPENDIX F – SITE PLAN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 



 

 



 

 

 

APPENDIX G– GEOTECHNICAL INVESTIGATION PLAN 



 

 

  



 

 

 

APPENDIX H – PEAK RUNOFF CALCULATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

 
 

 



 

 

 
 

 



 

 

 
 

 
  



 

 

 

 

APPENDIX I – RETENTION BASIN CALCULATIONS 

 

 



 

 

 


