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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 392" 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.

‘Huron INW.

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.

208theSt:
‘Huron NWR

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).

208th=St
‘Huron NWR

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.

‘Huron NWR

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 10-Year 100-Year
Coefficient Storm (cfs) 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
A Page 4
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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 | Tc Runoff 10-Year Change | 100-Year Change
(ac) (min) | Coefficient | Storm (cfs) | (%) Storm (cfs) | (%)
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 10-Year Storm | 100-Year Storm
(1.29-acres)

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.

5.0 REFERENCES

South Dakota Drainage Manual, Chapters 7, 12, and 13, South Dakota Department of
Transportation — Office of Bridge Design, October 2011, Revised August 2019.

NOAA Atlas 14, Volume 8, Version 2. Point Precipitation Frequency Estimates. National
Oceanic and Atmospheric Administration and National Weather Service. Perica, Sanja, Kane,
Douglas, et al. 2012.
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12/3/21, 11:01 AM Precipitation Frequency Data Server

NOAA Atlas 14, Volume 8, Version 2
Location name: Wolsey, South Dakota, USA*
Latitude: 44.3701°, Longitude: -98.3828°

Elevation: 1317.81 ft**
* source: ESRI Maps
= source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Penca, Debarah Martin, Sandra Paviowic, Ishani Raoy, Michael St. Laurert, Card Trypaluk, Dale
Unmih, Michael Yekta, Geoffery Bonnin

MNOAA, National Weather Servce, Siver Spring, Marytand
PE tabular | PE graphical | Maps & aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inc:hrss]1
Aver rrence interval
Duratio verage recurrence interval (years)
1 2 5 10 25 50 100 200 500 1000
S-min 0.338 0.400 0.503 0.590 0711 0.807 0.904 1.00 1.14 1.24
(0.284-0.410) [(0.335-0.485)||(0.420-0.610))((0.489-0.718)||(0.570-0.891) | [(0.631-1.02)}(0.682-1.17)||(0. 725-1.33)(|(0.789-1.54)(|(0.838-1.70)
10-min 0.485 0.586 0.736 0.863 1.04 1.18 1.32 147 1.67 1.82
(0.416-0.600)||(0.481-0.710))|(0.615-0.884)|| (0.717-1.05) || (0.834-1.30) ||(0.923-1.50))|(0.988-1.71)]| (1.06-1.94) || (1.16-2.25) || (1.23-2.49)
15-min 0.604 0.715 0.898 1.05 1.27 1.44 1.61 1.79 2,03 2.22
{0.507-0.731)||(0.599-0.866)|| (0.750-1.08) || (0.874-1.28) || (1.02-1.58) ||{1.13-1.82) || (1.22-2.08) |[ (1.28-2.37) || {1.41-2.75) || {1.50-3.03)
20-min 0.837 0.991 1.25 1.486 1.76 1.99 223 248 2.8 3.06
(0.702-1.01) || (0.830-1.20) || (1.04-1.51) || (1.21-1.78) || (1.41-2.20) || (1.56-2.52) || (1.68-2.88) || (1.79-3.27) || (1.94-3.79) || (2.06-4.18)
80-min 1.05 1.24 157 1.86 2,26 258 2,90 3.24 3 4,07
(0.878-1.27) || (1.04-1.51) (1.31-1.81) || (1.54-2.26) (1.81-2.83) |[(2.02-3.27) || (2.18-3.75) || (2.34-4.28) || (2.57-5.01) || (2.74-5.58)
2.hr 1.26 1.50 1.0 2.25 275 3.16 3.57 4.01 4.61 5.08
(1.08-1.51) || {1.26-1.80) || (1.60-2.29) || (1.88-2.72) || (2.23-3.43) || (2.49-3.98) || (2.72-4.59) || (2.92.5.27) || (3.22-6.19) || (3.45-6.89)
ahr 1.36 1.62 207 2486 3.03 3.50 3.98 449 5.20 577
(1.16-1.63) || (1.38-1.94) || (1.75-2.48) || (2.07-2.96) || (2.47-3.78) ||(2.77-4.39) | (3.05-5.10) || (3.29-5.89) || (3.66-6.97) || (3.93-7.79)
6-hr 1.56 1.84 2.35 2.80 347 4,02 4.60 5.23 6.1 6.81
(1.33-1.84) || (1.58-2.18) || (2.00-279) || (2.37-3.33) || (2.85-4.29) |[(3.22-5.02) || (3.55-5.87) || (3.86-6.81) || (4.33-8.14) || (4.68-9.14)
12-hr 1.78 2.08 2.62 3.10 3.83 4.44 5.09 5.80 6.79 7.60
(1.53-2.08) || (1.79-2.44) 2.24-3.08) || (265-3.66) || (3.18-4.71) || (3.59-5.51) || (3.06-6.45) || (4.32.7.51) |[ (4.86-9.00) || (5.26-10.1)
24-hr 2.02 2.34 2,90 3.42 419 4.85 5.54 6.20 737 8.24
(1.76-2.35) || (2.03-2.72) || (2.51-3.39) || (2.94-4.00) || (3.51-5.12) || (3.95-5.96) | (4.35-6.96) || (4.73-8.09) || (5.31-9.69) || (5.75-10.9)
2-day 2.27 263 3.26 3.83 467 537 6.12 6.91 8.03 8.93
(1.99-262) || (2.30-3.04) || (2.85-3.77) || (3.32-4.45) || (3.94-5.64) || (4.40-6.55) || (4.83-7.61) | (5.22-8.80) || (5.82-10.5) || (6.28-11.T)
1da 2.43 2.84 3.55 417 5.08 5.82 6.59 741 8.55 9.46
Y (2.14-2.78) || (2.50-3.26) || (3.11-4.08) || (3.63-4.81) || (4.20-6.08) || (4.78-7.03) || (5.22-8.14) || (5.62.5.37) || (6.22-11.1) || (6.68-12.4)
4da 2.58 3.02 3.78 4.44 539 6.15 6.95 7.78 8.94 9.84
Y || 228.2.08) | 2.67-3.46) || (3.32-43%) || (3.885.11) || i4.56-6.41) || (5.07-7.40) || (5.52-8.54) |[ (5.92-9.80) || (6.51-11.5) || (6.97-12.8)
7-day 3.04 3.52 433 5.03 6.02 6.82 7.84 850 967 10.6
(2.71-3.45) || (3.134.00) || (3.83-4.92) || (442-574) || (512-T10) |[(5.65-8.13) || (6.10-9.31) || (6.49-10.8) || (7.08-12.4) || (7.54-13.7)
10-da 3.49 3.99 4,83 5.54 6.57 7.38 8.22 8.10 10.3 1.2
Y (3.12-3.94) || (3.56-4.50) || (4.29-5.46) || (4.89-6.30) || (5.61-7.70) || (6.14-8.76) || (6.60-0.97) || (6.98-11.3) || (7.57-13.1) || (8.02-14.5)
20-da 4.77 537 6.36 7.20 8.26 9.28 10.2 1.2 12.4 13.4
Y | (a20.533) || .836.00) || (570-7.13) || (6.41-8.10) || 7.19-9.68) | i7.78-108) || 8.25-12.2) || (8.62-13.7) || 18.22-15.7) | (8.67-17.2)
30-day 581 6.55 7.75 8.75 101 1.2 12.2 13.3 14.7 15.8
(5.26-6.46) || (5.92-7.28) || (6.98-8.64) || (7.83-9.79) || (8.72-11.6) |[(9.40-13.0) || (9.91-14.6) |[ (10.3-16.2) || (10.9-18.4) || (11.4-20.1)
45-da 7.10 8.08 9.61 10.8 126 13.9 15.1 16.4 18.0 19.2
Y (6.45-7.85) || (7.32-8.82) || (8.68-10.7) || (9.78-12.1) || (10.8-14.3) || (11.7-16.0) || (12.3-17.9) || (12.8-19.9) || {13.5-22.5) || (14.0-24.4)
60-da 817 9.36 1.3 12.8 148 16.4 17.9 19.3 21.2 225
Y || 7.a5.9.00) || 8.53103) || (102-12.4) | (11.5-142) | (12.9-16.8) | (13.9-18.8) || (14.6-21.0 || (15.1-23.3) || (15.8-26.3) || (16.4-28.5)
' Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration seres (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 80% confidence interval, The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than cumently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Backto Top
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https:/ihdsc.nws.noaa.gov/hdscipfds/pfds_printpage himi?lat=44 37018lon=-98, 362B&data=depth&units=english&series=pds
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APPENDIX G- GEOTECHNICAL INVESTIGATION PLAN
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APPENDIX H - PEAK RUNOFF CALCULATIONS



Peak Flow Calculations: 10-Year Northwest Basin

Rational Method - South Dakota Drainage Manual: Chapter 7: Hydrology

Design Year 10 Intensity (in/hr) Freguency
Area (f-tl} 26720 Duration 2-Year S-Year 10-Year 25-Year | 50-Year 100-Year
Length (ft) 286 S-min 4,800 6.036 7.080 8.532 9.684 10.848
High Elevation (ft) 1321 10-min 3.516 4.416 5.178 6.240 7.080 7.920
Low Elevation (ft) 1311.67 15-min 2.860 3.592 4.200 5.080 5.760 6.440
Runoff Coefficient 0.672305 30-min 1.982 2.500 2.920 3.520 3.980 4.460
Type A% 100% 1-hr 1.240 1.570 1.860 2.260 2.580 2.900
Type B % 0%
Type C% 0% Vo= 3ms™ (Equation 7.10)
Type D% 0% in which V' is the velocity (fps) and S is the slope (fUft). The value of k s a function of
Sum of Soil Types 100% the land cover, with values for selected land covers given in Figure 7.13-E.
Area (acres) 0.61
Length (mi) 0.054 k Lond CoveriFlow Regime
slope {f.tfff.t} 0.033 0.076 Forest with heavy ground htter, hay meadaw (overiand flow)
- o152 Trash fallow or menimum tillage cullivation; confour or stnp cropped. woodland
k value 0.491 {overiand fiow)
- 0213 Shor geass pasiure [overand Bow)
Velocity (ft/sec) 2.927 02748 Culivated stramght row [overland Bow)
0305 Nearly bare and untiled (overand flow), aluvial fans in westem mountain
- regions
- R 0.457 Grassed waterway (shallow concentrated flow)
Final T_ {min} 10.0 [ Unpaved [shallow concentrated flow)
Final T, [hr) 017 0818 Paved area (shallow concentrated flow). small upland gulies
B b
I Figure 7.13.E — INTERCEPT COEFFICIENTS (k) FOR VELOCITY VS, SLOPE
Intensity in/hr) 2 RELATIONSHIP OF EQUATION 7.10
Peak Flow (cfs) 2.14
Hydrograph
3
2
£2
21
1
0
o 3 & 9 12 15 18 21 24 27
Time {min)
Peak Flow Calculations: 100-Year Northwest Basin
Rational Method - South Dakota Drainage Manual: Chapter 7: Hydrology
Design Year 100 Intensity (in/hr) Frequency
Area (ﬁz} 26720 Duration 2-Year 5-Year 10-Year 25-Year | 50-Year | 100-Year
Length (ft) 236 5-min 4,800 6.036 7.080 8.532 9.684 10.848
High Elevation [ft) 1321 10-min 3.516 4.416 5.178 6.240 7.080 7.920
Low Elevation (ft) 1311.67 15-min 2.860 3.092 4.200 5.080 5.760 6.440
Runoff Coefficient 0.672305 30-min 1.982 2.500 2.920 3.520 3.980 4,460
Type A% 100% 1-hr 1.240 1.570 1.860 2.260 2.580 2.900
Type B % 0%
Type C% 0% Vo= 3us™ (Equation 7.10)
Type D% 0% in which \ is the velocity (fps) and S Is the slope {fUft). The value of k Is a functin of
Sum of Soil Types 100% the land cover, with values for selected land covers given in Figure 7.13-E.
Area (acres) 0.61
Length (mi) 0.054 k Land Cover/Flow Regime
Slope (f‘tff't} 0.032 0.076 Forest with heavy ground Ber, hay meadow {overiand flow)
0.152 Trash fallow or manimum tillage cultvation; confour or sinp cropped, woodland
kvalue 0.491 {oweriand flow)
— 0213 Short grass pasiure (overtand fow)
Velocity (ft/sec) 2.927 0274 Culivated strasght rew (overiand fow)
0305 Nearly bare and untilled (overdand flow), aluvial fans in westemn mountain
B regions
- - 0.457 Grassed waterway (shallow concentrated flow)
Final T {min) 10.0 0491 Unpaved (shallow concentrated flow)
Final T, (hr) 0.17 0619 Faved area (shallow concentrated flow], small upland gullies
B 5
— Figure 7.13-E — INTERCEPT COEFFICIENTS (k) FOR VELOCITY VS. SLOPE
Intensity (in/hr] 7.920 RELATIONSHIP OF EQUATION 7.10
Peak Flow (cfs) 3.27

Flow (cfs)

R I R

Hydrograph

0 3 & g 12 15 18 21 24 27

Time (min)




Peak Flow Calculations: 10-Year Northeast Basin

Rational Method - South Dakota Drainage Manual: Chapter 7: Hydrology

Design Year 10 Intensity (in/hr) Frequency
Area (ftf) 12467 Duration 2-Year | 5-Year 10-Year | 25-Year | 50-Year | 100-Year
Length (ft) 250 5-min 4.800 6.036 7.080 8.532 9.684 10.848
High Elevation (ft) 1322 10-min 3.516 4.416 5.178 6.240 7.080 7.920
Low Elevation (ft) 1311.63 15-min 2.860 3.592 4,200 5.080 5.760 6.440
Runoff Coefficient 0.719764 30-min 1.982 2.500 2.920 3.520 3.980 4.460
Type A% 100% 1-hr 1.240 1.570 1.860 2.260 2.580 2.900
Type B % 0%
Type C% 0% Vo= 3%s™ (Equation 7.10)
TypeD% 0% in which V is the velocity (fps) and S is the slope (ftR). The value of k is a function of
sum of Soil Types 100% the land cover, with values for selected land cavers given in Figure 7.13-E.
Area (acres) 0.29
Length (mi) 0.047 k Land Cover/Flow Regime
Slape (f‘tff't} 0.041 0.076 Forest with heavy ground litter, hay meadaw {overland flow)
0152 Trarsh fallow or mamum tilage culivabon, contour o sirp cropped, woodkand
k value 0.451 {overtand flow)
- 0213 Shart grass patiure (overtand fow)
Velocity (ft/sec) 3.300 0274 Cusllvated straght row (averiand fow)
0905 Nearly bare and untilled (overdand flow), alluvsal fans in western mountan
- regions
- - 0.457 Grassed walerway (shallow concentrated flow)
Final T {min) 10.0 0491 Unpaved (shallow concentrated flow)
Final T, (hr) 017 0619 Faved area (shallow concentrated flow). small upland gulles
B .
I Figure 7.13.E — INTERCEPT COEFFICIENTS (k) FOR VELOCITY VS. SLOPE
Intensity (in/hr) EE RELATIONSHIP OF EQUATION 7.10
Peak Flow (cfs) 1.07
Hydrograph
1
1
w1
kel
= 1
[=}
=0
o
o
o 3 8 12 15 18 21 24 27
Time (min)
Peak Flow Calculations: 100-Year Northeast Basin
Rational Method - South Dakota Drainage Manual: Chapter 7: Hydrology
Design Year 100 Intensity {in/hr)| Frequency
Area (f—tz} 12467 Duration 2-Year S-Year 10-Year 25-Year | 50-Year | 100-Year
Length (ft) 250 S-min 4.800 6.036 7.080 8.532 9.684 10.848
High Elevation (ft} 1322 10-min 3.516 4.416 5.178 6.240 7.080 7.920
Low Elevation (ft) 1311.63 15-min 2.860 3.592 4.200 5.080 5.760 6.440
Runoff Coefficient 0.719764 30-min 1.982 2.500 2.920 3.520 3.980 4.460
Type A% 100% 1-hr 1.240 1.570 1.860 2.260 2.580 2.900
Type B % 0%
Type C% 0% Vo= 3%s™ {Equation 7.10)
Type D% 0% in which V is the velocity (fps) and S is the slope (ftfth. The value of k i3 @ function of
sum of Soil Types 100% the land cover, with values for selected land covers given in Figure 7.13-E.
Area [acres) 0.29
Length {mi) 0.047 k Land EoveriFlow Regime
slope (f'tff't} 0,041 0.076 Forest with heavy ground itter, hay meadaw (overland flow)
= 0.152 Trash fallow or menimum tillage cultivation; contour of strip cropped. woodland
kvalue 0.491 {overiand flow)
0213 Short grass pasture (overtand flow)
Velocity (ft/sec) 3.300 0374 Cullivated sirasght row (overland fow)
0.305 Nearly bare and untilled (overdand flow), allu s in westem mountain
o TEgIons
- N 0457 Grassed waterwary (shallow concentrated flow)
Final T, (min} 10.0 0491 Unpaved (shallow concentrated flow)
Final T, (hr) 0.17 0619 Paved area (shallow concentrated flow). small upland gulbes
B b
I Figure 7.13-E — INTERCEPT COEFFICIENTS (k) FOR VELOCITY VS. SLOPE
Intensity (in/hr] 7.320 RELATIONSHIP OF EQUATION 7.10
Peak Flow (cfs) 1.63
Hydrograph
2
2
£
= 1
2
1
0
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Peak Flow Calculations: South Basin

Rational Method - South Dakota Drainage Manual: Chapter 7: Hydrology

Design Year 10 Intensity (in/hr) Frequency
Area {f—tl} 31050 Duration 2-Year S-Year 10-Year 25-Year | 50-Year | 100-Year
Length (ft) 115 S-min 4.800 6.036 7.080 8.532 9.684 10.848
High Elevation (ft) 1323.94 10-min 3.516 4.416 5.178 6.240 7.080 7.920
Low Elevation (ft) 1320.15 15-min 2.860 3.592 4.200 5.080 5.760 6.440
Runoff Coefficient 0.430841 30-min 1.982 2.500 2.920 3.520 3.980 4.460
Type A% 100% 1-hr 1.240 1.570 1.860 2.260 2.580 2.900
Type B % 0%
TypeC% 0% Vo= 3%s"™ {Equation 7.10)
Type D% 0% in which V' is the velacity (fps) and S Is the slope (fUft). The value of k is a functicn of
Sum of Soil Types 100% the land cover, with values for selected land covers given in Figure 7.13-E,
Area (acres) 0.71
Length (mi) 0.022 k Land Cover/Flow Regime
slope (ftff't} 0.033 0.076 Forest with heavy ground iter, hay meadow (overand flow)
= 0.152 Trash fallow or minimum tillage cuRivation; contour of strip cropped, woodland
kvalue 0.491 . foveriand flow)
0213 Shor grass paslure (overtand fow)
Velocity [ft/sec) 2.341 0274 Cultivated straght row (overtand fow)
0305 Nearly d untilled [everiand flow], 3 in westem mountain
- regions.
- - 0457 Grassed waterway (shallow concentrated flow)
Final T (min) 10.0 [T Unpaved {shallow concentrated flow)
Final T, (hr) 017 0819 Paved area (shallow concentrated flow). small upland gulies
. 5
— Figure 7.13-E — INTERCEPT COEFFICIENTS (k) FOR VELOCITY VS, SLOPE
Intensity {in/hr} 2 RELATIONSHIP OF EQUATION 7.10
Peak Flow (cfs) 1.59
Hydrograph
2
2
g
s 1
o
o
1
0
o 3 & El 12 15 18 21 24 27
Time (min)
Peak Flow Calculations: 100-Year Sub-Basin Watershed
Rational Method - South Dakota Drainage Manual: Chapter 7: Hydrology
Design Year 100 Intensity (in/hr) Frequency
Area (ft%) 31050 Duration 2-Year | 5-Year 10-Year | 25-Year | 50-Year | 100-Year
Length (ft) 115 5-min 4.800 6.036 7.080 8.532 9.684 10.848
High Elevation (ft) 1323.94 10-min 3.516 4.416 5.178 6.240 7.080 7.920
Low Elevation (ft) 1320.15 15-min 2.860 3.592 4,200 5.080 5.760 6.440
Runoff Coefficient 0.430841 30-min 1.982 2.500 2.920 3.520 3.980 4.460
Type A% 100% 1-hr 1.240 1.570 1.860 2.260 2.580 2.900
Type B% 0%
Type C% 0% Vo= 33ks™ (Equation 7.10)
Type D% 0% in which V' is the velocity (fps) and S is the slope (fUft). The value of k is a function of
Sum of Soil Types 100% the land cover, with valugs for selected land covers given in Figurs 7.13-E.
Area (acres) 0.71
Length (mi) 0.022 k Land Eover/Flow Regime
slope (ﬂff't} 0.033 0.076 Forest with heavy ground litter, hay meadow (overland flow)
= 0152 Trash fallow or minimum tilage cuRivation; contour of strip cropped, woodkand
{overiand flow)
kvalue Ll 0213 Sharl grass pasture (everand flow)
velocity [ft/sec) 2.941 0274 Cullivated sirmght row (overland fow)
0.305 Nearly bare and untilled (overand flow), alluwvial fans in westem mountain
N regions
- - 0457 Grassed waterway (shallow concentrated flow)
Final T (min) 4 0491 Unpaved {shallow concentrated flow)
Final T. (hr} 0.17 0619 Paved area (shallow concentrated flow); small upland gullies
- .
— Figure 7.13-E — INTERCEPT COEFFICIENTS (k) FOR VELOCITY VS. SLOPE
Intensity (in/hr} 7.320 RELATIONSHIP OF EQUATION 7.10
Peak Flow (cfs) 2.43

Flow (cfs)

Hydrograph
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APPENDIX | = RETENTION BASIN CALCULATIONS
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0.7

FPond Height (ft]
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= pa W fs LN oh
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Vs =0.5*Ti*(Qi-Qo)

Where:

RETENTION BASIN CALCULATIONS

Equation 13.7 of the SDDM

Vs = Storage Volume Required (ft*3)
Qi = peak inflow rate (cfs)

Qo = peak outflow rate (cfs) - assumed zero

Ti =duration of basin inflow (seconds)

Qi Ti Vs Vs Depth
Storm Event | (cfs) |(seconds)| (ft"3) (ac-ft) {ft)
10yr 6.34 600 1900.561 0.0436 0.125
100yr 9.69 600 2907 0.0667 0.1895
Retention Basin Stage-Storage Curve
0 0.05 0.1 0.15 0.2 0.25 03 0.35 0.4 0.45

Volume (ac-ft)



