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HYDROLOGIC CALCULATIONS 

 
Hydrologic analyses were conducted to determine peak discharges from a 100-year and a 
500-year storm event for the Beartrap Creek, Mike Horse Creek, and Upper Blackfoot River 
drainages.  Preliminary peak flow estimates were calculated using methods provided in WRI-
03-4308 (Parrett, 2004).  Using the regression equation for the Northwest Region of 
Montana, a mean annual precipitation of 18 inches (NOAA Rogers Pass weather station), and 
drainage basin areas, peak flows for each drainage area were calculated.  Based upon the 
USGS regression equation, the estimated peak flows are: 
 

Drainage Basin Drainage Basin 
Area (mi2) 

100-Year Peak 
Flow (cfs) 

500-Year Peak 
Flow (cfs) 

Beartrap Creek 2.02 297.8 766.3 
Mike Horse Creek 0.41 96.0 261.6 

Upper Blackfoot River 9.9 920.6 2237.1 
 

The Beartrap Creek Analysis applies to both the portion of Beartrap to be re-established 
through the Mike Horse Tailings Impoundment area, and the portion of the Creek between 
the impoundment and the confluence with Anaconda Creek.   
 
An analysis was also conducted to determine preliminary estimates of floodplain dimensions 
for the portions of Beartrap Creek and Mike Horse Creek drainages included in the EE/CA 
(A similar analysis will be performed for the Upper Blackfoot River once a detailed 
topographic survey is completed).  Depth-Duration Factors, which define the distribution of 
precipitation as a function of time, were obtained from WRI-97-4004 (Parrett, 1997).  Once 
the magnitude and distribution of the 100-year and 500-year storm events with respect to 
time were determined, the timing and volume of resulting runoff could be determined using 
the HEC-1 rainfall-runoff model (Corps of Engineers, 1988).  In addition to the precipitation 
hyetograph, new information used in conjunction with the HEC-1 model included:  
 

• Soil-Cover Complex Curve Number of 84; 
• Time of Concentration of 0.38 hours (USGS, 1996); and 
• Basin Storage Coefficient of 3.27 hours (USGS, 1996). 

 
Using the Clark Unit Hydrograph, the peak flow from the 100-yr storm is 281 cubic-feet-per-
second (cfs), and the peak flow from the 500-yr storm is 486 cfs.  These are similar to the 
results obtained using the USGS regression equation in WRI 92-4048.  HEC-1 also provided 
estimates of flow depths, which were used to estimate the floodplain widths for both the 100-
year and 500-year storm.  Floodplain widths for Beartrap Creek ranged from approximately 
45 feet to 25 feet, and a value of 30 feet was used in the EE/CA preliminary design. 
 
Hydraulic calculations were also performed to determine average riprap sizes required for 
stream channel design for portions of Beartrap Creek and Lower Mike Horse Creek for 
certain removal action options (engineered channel with riprap is not proposed for the Upper 
Blackfoot River).  Using Flowmaster® software and assuming a roughness coefficient of 
0.040, channel depths between 1 and 6 feet, depending on bottom width, flow velocities were 
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determined for the 100-year and 500-year storms (Haestad Methods, 1994).  Typical channel 
dimensions, velocities and average riprap dimensions are shown in the following table.  More 
detailed analyses of channel design and riprap sizing will be completed during final design of 
the selected site-wide alternative. 
 

Location Channel Width 
(ft) 

Channel Depth 
(ft) 

Avg. Velocity  
(fps) 

Avg. Riprap 
Size (in)* 

Beartrap Creek 8 2.2-3.4 9.5-12.2 8-12 
Lower Mike Horse 

Creek 
5 1.2-1.9 9.6-12.6 8-12 

Upper Blackfoot 
River 

15 3.7-5.7 9.7-12.3 8-12 

*Source: Federal Highway Administration (FHWA) 1967, Nomograph for determining the stone size based on 
velocity and side slope from Richardson and Julien, 1990. 
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REGRESSION EQUATIONS FOR MEAN VALUES OF ANNUAL PRECIPITATION MAXIMA REGION 11

Duration Equation

24-hr Mean = 1.4 +(0.18 x LAT) - (0.13 x LONG) + (0.019 x MAP)
6-hr Mean = 0.75 +(0.87 x LAT) - (0.041 x LONG)
2-hr Mean = 0.69 +(0.034 x LAT) - (0.029 x LONG) 

LAT = 7.0248
LONG = 12.3536
MAP = 18 in

24-hr = 1.40 inches
6-hr = 0.85 inches
2-hr = 0.57 inches

RETURN FREQUENCY MEAN VALUE MULTIPLIERS FOR REGION 22

DURATION 100 500 years
24 -HR 2.57 3.40
6-HR 2.59 3.50
2-HR 2.78 3.90

RETURN FREQUENCY (years) PRECIPITATION AMOUNTS (inches)
100 500 years

24 -HR 3.60 4.76
12-HR 2.86 3.82
6-HR 2.21 2.99
3-HR 1.88 2.58
2-HR 1.59 2.23
1-HR 1.38 1.97
15-MIN 0.78 1.12
5-MIN 0.23 0.33

EQUATIONS USED IN ABOVE TABLE

24-HR = 24-HR average maxima x mean value multiplier
12-HR = .467 x 24-HR + .533 x 6-HR
6-HR = 6-HR average maxima x mean value multiplier
3-HR = .467 x 6-HR + .533 x 1-HR
2-HR = 2-HR average maxima x mean value multiplier
1-HR = ( 2-HR - 0.25 x 6-HR) / .75
15-MIN = 0.57 x 1-HR
5-MIN = 0.29 x 1-HR

1 Table 11, USGS WRI 97-4004
2 Figure 12, USGS WRI 97-4004



ESTIMATE OF PEAK FLOW FOR BEAR TRAP CREEK

REGIONAL FLOOD -FREQUENCY EQUATIONS BASED ON DRAINAGE-BASIN CHARACTERISTICS*
Q100 = 56.4*A0.71*P0.403 Northwest Region

Q500 = 175*A0.674*P0.347 Northwest Region

A = DRAINAGE AREA (mi2)
P = MEAN ANNUAL PRECIPITATION (in)

A = 2.02 mi2

P = 18 in FROM NOAA ROGERS PASS INFORMATION

Q100 = 297.8 cfs

Q500 = 766.3 cfs

*Parrett, C, and Johnson, D.R., 2004, Methods for Estimating Flood Frequency in Montan Based on Data 
Through Water Year 1998, USGS WRI-03-4308.

ESTIMATE OF PEAK FLOW FOR MIKE HORSE CREEK

REGIONAL FLOOD -FREQUENCY EQUATIONS BASED ON DRAINAGE-BASIN CHARACTERISTICS*
Q100 = 56.4*A0.71*P0.403 Northwest Region

Q500 = 175*A0.674*P0.347 Northwest Region

A = DRAINAGE AREA (mi2)
P = MEAN ANNUAL PRECIPITATION (in)

A = 0.41 mi2

P = 18 in FROM NOAA ROGERS PASS INFORMATION

Q100 = 96.0 cfs

Q500 = 261.6 cfs

*Parrett, C, and Johnson, D.R., 2004, Methods for Estimating Flood Frequency in Montan Based on Data 
Through Water Year 1998, USGS WRI-03-4308.
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ESTIMATE OF PEAK FLOW FOR UPPER BLACKFOOT RIVER

REGIONAL FLOOD -FREQUENCY EQUATIONS BASED ON DRAINAGE-BASIN CHARACTERISTICS*
Q100 = 56.4*A0.71*P0.403 Northwest Region

Q500 = 175*A0.674*P0.347 Northwest Region

A = DRAINAGE AREA (mi2)
P = MEAN ANNUAL PRECIPITATION (in)

A = 9.9 mi2

P = 18 in FROM NOAA ROGERS PASS INFORMATION

Q100 = 920.6 cfs

Q500 = 2237.1 cfs

*Parrett, C, and Johnson, D.R., 2004, Methods for Estimating Flood Frequency in Montan Based on Data 
Through Water Year 1998, USGS WRI-03-4308.
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Computation for Lag Time
A= 1.98 mi2

TC =0.29*A0.65

R=2.90*A0.31

Tc = 0.452096 use 20 min
R = 3.583969 use 4

K:\Project\1357\Modification#1\Appendix A- EECA runoff calculations-revised.xls, lag time 7/17/2007
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