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1.0 INTRODUCTION 

1.1 Background 

This Final Drainage Report has been prepared for Piceance Energy, LLC’s Harrison Creek 

Water Treatment Facility, Water Impoundment (the SITE) by Olsson Associates. This report 

evaluates the SITE’s historic drainage patterns, analyzes the change in stormwater quantity 

associated with existing development, and provides design to alleviate the impacts of modified 

stormwater runoff patterns due to development. 

1.2 Project Location 

The SITE is located in the NE ¼ of Section 22 and the SE ¼ of Section 15, Township 9 South, 

Range 93 West of the 6th Principal Meridian, County of Mesa, State of Colorado. Refer to Figure 

1 for project location. 

Figure 1.  Project Location 

 

 

The SITE is located north east of Vega State Park, approximately 11.5 miles east of the town of 

Collbran. County Road 330 is located approximately 0.50 miles north of the SITE, and Harrison 

Creek Road is located approximately 0.23 miles east of the SITE. 

PROJECT LOCATION 
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1.3 Project Description 

The SITE consists of approximately 35 acres. This area includes four water impoundment 

ponds graded into mountainous terrain with adjacent pads, the construction of an access road 

along the east side of the ponds, and the realignment of an access road to well pad BCU 22-3 

on the east side of the pond complex. Prior to development, the SITE is covered by native 

vegetation, and flows from south to north by sheet flow and natural drainage ways. There do not 

appear to be any drainage or irrigation facilities on the SITE. 

According to the NRCS Web Soil Survey, soils in the area of the SITE consist of soils that are 

classified as hydrologic group Type C.  The Hydrologic Soil Group report from the NRCS is 

included in Appendix A and describes the soils, topography, and slopes on the SITE. 

1.4 Previous Investigations 

A previous investigation was conducted on a portion of the area encompassed by the SITE. 

This investigation can be found in “Final Drainage Report – North Vega Water Impoundment” by 

Olsson Associates dated August 20, 2010. 

2.0 DRAINAGE SYSTEM DESCRIPTION 

2.1 Existing Drainage Conditions 

The SITE drains to a natural drainage way which eventually empties into Buzzard Creek to the 

North. Refer to the General Location Map in Appendix A for the SITE location relative to the 

major tributary drainage ways. 

The SITE generally slopes from the south to the north at 4%. Refer to the Historic Conditions 

Drainage Plan in Appendix A for the SITE’s historic drainage conditions. 

There are 7 drainage basins that contribute to the existing drainage conditions. Refer to 

Appendix A, Existing Drainage and Proposed Drainage Plan for drainage maps. 

Basin OS-1 – This basin consists of the upland area to the southwest of the SITE.  This 

represents a fairly large area that enters the SITE and flows through the SITE to the north. 

Basin OS-2 – This basin is the area immediately to the west of the SITE and flows through the 

SITE to the north. 

Basin OS-3 – This basin is the Mega Vega Station to the south of the SITE. 

Basin OS-4 – This basin is the area south of the SITE and west of the Mega Vega Station that 

drains towards the east. 

Basin OS-5 – This basin is the area south of the SITE and west of the Mega Vega Station that 

drains towards the west. 

Stormwater on the SITE appears to sheet flow across the SITE and collect in natural drainage 

ways. The natural drainage ways exit the SITE on the north side and are un-detained. The SITE 

has historic peak flows that enter the SITE project limits from offsite drainage basins of 86.79 

cfs for a 10-yr storm event and 275.5 cfs for a 100-yr storm event (represented by basins OS-1 

through OS-6). The SITE has historic peak flows that exit the project limits of 104.84 cfs for a 
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10-yr storm event and 332.81 cfs for a 100-yr storm event (represented by basins OS-1 through 

OS-6 plus the addition of EX-1). Refer to Table 1 for summary of flows and Appendix B – 

Hydrologic Calculations for calculation details.  

 

Table 1. Historic SITE Peak Run-on and Runoff 

Drainage Basin Area (ac) 10-yr Peak Flow (cfs) 100-yr Peak Flow 
(cfs) 

OS-1 165.45 65.81 208.89 

OS-2 18.91 11.28 35.80 

OS-3 7.84 3.79 12.04 

OS-4 5.29 3.37 10.70 

OS-5 1.73 1.24 3.93 

OS-6 1.98 1.30 4.14 

Total flow entering SITE 86.79 275.5 

EX-1 31.68 18.05 57.31 

Total flow exiting SITE  

(Design Point E1) 
104.84a 332.81a 

aAllowable 10-yr and 100-yr release rates for the developed SITE. 

Per Section 403.7.1 of Mesa County’s Storm Water Management Manual (the MANUAL), 

historic peak flow rates presented in Table 1 are equivalent to the allowed SITE release rates 

for the developed condition during both the minor and major events. 

2.2 Master Drainage Plan 

To our knowledge, no master drainage studies have analyzed the SITE. 

2.3 Offsite Tributary Area 

The SITE will not be adversely affected by stormwater from adjacent land, since the water 

impoundment ponds are self-contained by fill slopes without outlets. The offsite run-on will be 

diverted around the site by proposed riprap lined drainage swales and released on the north 

end of the SITE. For the purposes of this study, all adjacent land was assumed to remain 

undeveloped in the foreseeable future. 

During construction, runoff from the SITE should be treated prior to leaving the SITE using 

methods described in Vol. 3 of the Urban Drainage and Flood Control District’s Urban Storm 

Drainage Criteria Manual, including use of straw bales and/or other methods to provide 

temporary water quality. 

2.4 Proposed Drainage System Description 

Eleven distinct drainage basins were used to model the SITE. Refer to Appendix A, Existing 

Drainage and Proposed Drainage Plan for drainage maps. 

Basin A – This basin contains the south portion of the access road to the impoundment ponds. 

Stormwater from this area will drain to the east into the offsite run-on diversion swale on the 
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east side of the SITE. At this point, the diversion swale will be conveying the stormwater 

collected from Basins OS-3, OS-4, and A. 

Basin B – This basin contains the north portion of the access road to the impoundment ponds 

and the area containing the offsite run-on diversion swale northeast of Pond 4. Stormwater from 

this area will drain to the north and exit the SITE. At this point, the diversion swale will be 

conveying the stormwater collected from Basins OS-3, OS-4, OS-6, A, B, and H 

Basin C – This basin is Pond 1 and will be a self-contained pond lined with an impervious liner. 

Stormwater captured in the pond will not be discharged from the SITE. 

Basin D – This basin is Pond 2 and will be a self-contained pond lined with an impervious liner. 

Stormwater captured in the pond will not be discharged from the SITE. 

Basin E – This basin is Pond 3 and will be a self-contained pond lined with an impervious liner. 

Stormwater captured in the pond will not be discharged from the SITE. 

Basin F – This basin is Pond 4 and will be a self-contained pond lined with an impervious liner. 

Stormwater captured in the pond will not be discharged from the SITE. 

Basin G – This basin is the area between Ponds 1 and 2. Stormwater from this area will drain 

into a drainage swale that will convey the stormwater to the west into the offsite run-on diversion 

swale on the west side of the SITE. 

Basin H – This basin is the easterly area between Ponds 2 and 3. Stormwater from this area will 

drain into a drainage swale and through a culvert that will convey the stormwater to the east into 

the offsite run-on diversion swale on the east side of the STIE. 

Basin I – This basin is the westerly area between Ponds 2 and 3. Stormwater from this area will 

drain into a drainage swale that will convey the stormwater to the west into the offsite run-on 

diversion swale on the west side of the STIE. 

Basin J – This basin is the area between Ponds 3 and 4. Stormwater from this area will drain 

into a drainage swale that will convey the stormwater to the west into the offsite run-on diversion 

swale on the west side of the SITE. 

Basin K – This basin is the area on the northwest side of Pond 4 and contains the northerly 

portion of the offsite run-on diversion swale on the west side of the STE. This drainage swale 

will convey the stormwater collected from Basins OS-1, OS-2, OS-5, G, I, and J. 

Refer to Table 2 for summary of flows and Appendix B – Hydrologic Calculations for calculation 

details. 

Table 2. Developed SITE Peak Runoff 

Drainage Basin Area (ac) 10-yr Peak Flow (cfs) 100-yr Peak 
Flow (cfs) 

A 1.41 1.90 4.36 
B 3.40 4.11 9.41 

Cb 1.98 6.86 11.72 

Db 4.34 15.04 25.69 

Eb 4.60 15.92 27.18 
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Fb 4.93 17.07 29.15 

G 0.98 1.09 2.49 

H 0.48 0.76 1.73 

I 0.91 1.22 2.78 

J 1.06 1.32 2.94 

K 1.41 1.73 3.96 

SITE release  12.13 27.67 

Offsite diversion  86.79 275.5 

Total release 

(Design Point 13) 
 98.92 303.17 

bImpoundment pond basins will not release stormwater. 

Table 3. SITE Release Comparisons 

Design Year Existing Conditions Developed Conditionsc Meets Criteria 
10-yr peak flow (cfs) 104.849 98.92 YES 

100-yr peak flow (cfs) 332.81 303.17 YES 
cDeveloped conditions include offsite and SITE excluding water impoundment ponds. 

Diverted offsite run-on and stormwater collected on the SITE will be discharged in the natural 

drainage way on the north side of the SITE at rates lower than the existing conditions. 

2.5 Drainage Facility Maintenance 

The owner shall be responsible for maintaining all on-site drainage facilities. A minor amount of 

continuous maintenance will be necessary to keep vegetation established and stormwater 

features working at their original designed capacity. Although the water impoundment facility is 

not meant for stormwater, the water impoundment ponds should be maintained to remove 

sediment build-up. In addition, the ponds and SITE should be examined after any significant 

rainfall event to ensure proper functionality. 

3.0 DRAINAGE ANALYSIS AND DESIGN CRITERIA 

3.1 Regulations 

This report has been prepared in accordance with criteria set forth in the MANUAL and the 

Urban Drainage and Flood Control District’s Urban Storm Drainage Criteria Manual. 

3.2 Development Criteria 

There are no known constraints placed on the SITE due to floodplain studies, master studies, or 

adjacent property drainage studies. The SITE will divert all upstream land and adjacent 

development run-on flows around the SITE and release said flows un-detained. 

3.3 Hydrologic Criteria 

Hydrologic calculations have been prepared in accordance with criteria set forth in the 

MANUAL. Refer to Appendix B for all hydrologic calculations. 
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3.4 Hydraulic Criteria 

Hydraulic calculations have been prepared in accordance with criteria set forth in the MANUAL 

and the Urban Drainage and Flood Control District’s Urban Storm Drainage Criteria Manual.  

Refer to Appendix C for all hydraulic calculations. 

3.5 Variance from Criteria 

No variances from criteria set forth in the MANUAL are requested at this time. 

4.0 POST-CONSTRUCTION STORMWATER MANAGEMENT 

4.1 Stormwater Quality Control Measures 

The proposed riprap lined drainage swales will provide a means for stormwater to be routed 

around the SITE during all post-construction storm events. No detention facilities have been 

incorporated into the SITE. 

4.2 Calculations 

Calculations for the drainage swale designs can be found in Appendix C. 

5.0 CONCLUSIONS 

5.1 Compliance with Manual 

This report has been prepared in accordance with criteria set forth in the MANUAL and the 

Urban Drainage and Flood Control District’s Urban Storm Drainage Criteria Manual. 

5.2 Design Effectiveness 

Proper implementation of the proposed measures outlined in this report will alleviate the direct 

impacts of stormwater runoff on adjacent, downstream lands. The quantity of stormwater 

released from the SITE will be equivalent or below the historic conditions. 

A registered licensed engineer in the State of Colorado should be consulted for the preparation 

of construction plans related to the recommendations outlined within this report. 

5.3 Areas in Flood Hazard Zone 

The SITE is not within a FEMA-designated flood hazard zone. Refer to the FIRM Panels 

08077C0275F and 08077C0300F (not published but shown on Map Index 08077CIND0B) in 

Appendix A for the SITE location relative to designated flood plains. 

5.4 Variance from Manual 

No variances from the MANUAL are requested at this time. 

6.0 REFERENCES 

1) Stormwater Management Manual, City of Grand Junction and Mesa County 

2) Urban Drainage and Flood Control District’s Urban Storm Drainage Criteria Manual, 

Vols. 1-3. 
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Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = EX-1

Area = 31.68 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.26

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.0460 300 0.16 N/A 0.28 17.71

1 0.0350 1,548  10.00 1.87 13.79

2  

3  

4  

5  

1,848  Computed Tc = 31.50

 Regional Tc = 20.27

User-Entered Tc = 20.27

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 1.70 inch/hr Peak Flowrate, Qp = 14.09 cfs

Rainfall Intensity at Regional Tc, I = 2.18 inch/hr Peak Flowrate, Qp = 18.05 cfs

Rainfall Intensity at User-Defined Tc, I = 2.18 inch/hr Peak Flowrate, Qp = 18.05 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

EX-1

Paved Areas &

UD-Rational v1.02a Basin EX-1 10yr, Tc and PeakQ 3/6/2015, 4:02 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = EX-1

Area = 31.68 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.51

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.0460 300 0.16 N/A 0.28 17.71

1 0.0350 1,548  10.00 1.87 13.79

2  

3  

4  

5  

1,848  Computed Tc = 31.50

 Regional Tc = 20.27

User-Entered Tc = 20.27

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.78 inch/hr Peak Flowrate, Qp = 44.72 cfs

Rainfall Intensity at Regional Tc, I = 3.57 inch/hr Peak Flowrate, Qp = 57.31 cfs

Rainfall Intensity at User-Defined Tc, I = 3.57 inch/hr Peak Flowrate, Qp = 57.31 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

EX-1

Paved Areas &

UD-Rational v1.02a Basin EX-1 100yr, Tc and PeakQ 3/6/2015, 4:02 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = A

Area = 1.41 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.42

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.1700 91 0.35 N/A 0.30 5.08

1 0.0360 543  15.00 2.85 3.18

2  

3  

4  

5  

634  Computed Tc = 8.26

 Regional Tc = 13.52

User-Entered Tc = 8.26

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 3.24 inch/hr Peak Flowrate, Qp = 1.90 cfs

Rainfall Intensity at Regional Tc, I = 2.66 inch/hr Peak Flowrate, Qp = 1.56 cfs

Rainfall Intensity at User-Defined Tc, I = 3.24 inch/hr Peak Flowrate, Qp = 1.90 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

A

Paved Areas &

UD-Rational v1.02a Basin A 10yr, Tc and PeakQ 3/6/2015, 3:33 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = A

Area = 1.41 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.58

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.1700 91 0.35 N/A 0.30 5.08

1 0.0360 543  15.00 2.85 3.18

2  

3  

4  

5  

634  Computed Tc = 8.26

 Regional Tc = 13.52

User-Entered Tc = 8.26

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 5.30 inch/hr Peak Flowrate, Qp = 4.36 cfs

Rainfall Intensity at Regional Tc, I = 4.35 inch/hr Peak Flowrate, Qp = 3.57 cfs

Rainfall Intensity at User-Defined Tc, I = 5.30 inch/hr Peak Flowrate, Qp = 4.36 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

A

Paved Areas &

UD-Rational v1.02a Basin A 100yr, Tc and PeakQ 3/6/2015, 3:33 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = B

Area = 3.40 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.42

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.1400 33 0.35 N/A 0.17 3.26

1 0.0360 1,326  15.00 2.85 7.77

2  

3  

4  

5  

1,359  Computed Tc = 11.03

 Regional Tc = 17.55

User-Entered Tc = 11.03

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.90 inch/hr Peak Flowrate, Qp = 4.11 cfs

Rainfall Intensity at Regional Tc, I = 2.35 inch/hr Peak Flowrate, Qp = 3.32 cfs

Rainfall Intensity at User-Defined Tc, I = 2.90 inch/hr Peak Flowrate, Qp = 4.11 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

B

Paved Areas &

UD-Rational v1.02a Basin B 10yr, Tc and PeakQ 3/6/2015, 3:34 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = B

Area = 3.40 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.58

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.1400 33 0.35 N/A 0.17 3.26

1 0.0360 1,326  15.00 2.85 7.77

2  

3  

4  

5  

1,359  Computed Tc = 11.03

 Regional Tc = 17.55

User-Entered Tc = 11.03

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 4.75 inch/hr Peak Flowrate, Qp = 9.41 cfs

Rainfall Intensity at Regional Tc, I = 3.84 inch/hr Peak Flowrate, Qp = 7.61 cfs

Rainfall Intensity at User-Defined Tc, I = 4.75 inch/hr Peak Flowrate, Qp = 9.41 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

B

Paved Areas &

UD-Rational v1.02a Basin B 100yr, Tc and PeakQ 3/6/2015, 3:34 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = C

Area = 1.98 Acres

Percent Imperviousness = 100.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.92

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.90

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2500 54 0.90 N/A 0.96 0.94

1 0.0110 341  20.00 2.10 2.71

2  

3  

4  

5  

395  Computed Tc = 3.65

 Regional Tc = 12.19

User-Entered Tc = 5.00

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 4.07 inch/hr Peak Flowrate, Qp = 7.39 cfs

Rainfall Intensity at Regional Tc, I = 2.78 inch/hr Peak Flowrate, Qp = 5.04 cfs

Rainfall Intensity at User-Defined Tc, I = 3.78 inch/hr Peak Flowrate, Qp = 6.86 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

C

Paved Areas &

UD-Rational v1.02a Basin C 10yr, Tc and PeakQ 2/26/2015, 9:00 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = C

Area = 1.98 Acres

Percent Imperviousness = 100.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.90

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2500 54 0.90 N/A 0.96 0.94

1 0.0110 341  20.00 2.10 2.71

2  

3  

4  

5  

395  Computed Tc = 3.65

 Regional Tc = 12.19

User-Entered Tc = 5.00

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 6.67 inch/hr Peak Flowrate, Qp = 12.62 cfs

Rainfall Intensity at Regional Tc, I = 4.55 inch/hr Peak Flowrate, Qp = 8.61 cfs

Rainfall Intensity at User-Defined Tc, I = 6.19 inch/hr Peak Flowrate, Qp = 11.72 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

C

Paved Areas &

UD-Rational v1.02a Basin C 100yr, Tc and PeakQ 2/26/2015, 9:01 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = D

Area = 4.34 Acres

Percent Imperviousness = 100.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.92

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.90

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2600 51 0.90 N/A 0.95 0.90

1 0.0100 372  20.00 2.00 3.10

2  

3  

4  

5  

423  Computed Tc = 4.00

 Regional Tc = 12.35

User-Entered Tc = 5.00

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 3.99 inch/hr Peak Flowrate, Qp = 15.88 cfs

Rainfall Intensity at Regional Tc, I = 2.77 inch/hr Peak Flowrate, Qp = 10.99 cfs

Rainfall Intensity at User-Defined Tc, I = 3.78 inch/hr Peak Flowrate, Qp = 15.04 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

D

Paved Areas &

UD-Rational v1.02a Basin D 10yr, Tc and PeakQ 2/26/2015, 9:01 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = D

Area = 4.34 Acres

Percent Imperviousness = 100.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.90

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2600 51 0.90 N/A 0.95 0.90

1 0.0100 372  20.00 2.00 3.10

2  

3  

4  

5  

423  Computed Tc = 4.00

 Regional Tc = 12.35

User-Entered Tc = 5.00

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 6.54 inch/hr Peak Flowrate, Qp = 27.12 cfs

Rainfall Intensity at Regional Tc, I = 4.53 inch/hr Peak Flowrate, Qp = 18.78 cfs

Rainfall Intensity at User-Defined Tc, I = 6.19 inch/hr Peak Flowrate, Qp = 25.69 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

D

Paved Areas &

UD-Rational v1.02a Basin D 100yr, Tc and PeakQ 2/26/2015, 9:02 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = E

Area = 4.60 Acres

Percent Imperviousness = 100.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.92

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.90

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2500 48 0.90 N/A 0.91 0.88

1 0.0110 522  20.00 2.10 4.15

2  

3  

4  

5  

570  Computed Tc = 5.03

 Regional Tc = 13.17

User-Entered Tc = 5.03

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 3.78 inch/hr Peak Flowrate, Qp = 15.92 cfs

Rainfall Intensity at Regional Tc, I = 2.69 inch/hr Peak Flowrate, Qp = 11.33 cfs

Rainfall Intensity at User-Defined Tc, I = 3.78 inch/hr Peak Flowrate, Qp = 15.92 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

E

Paved Areas &

UD-Rational v1.02a Basin E 10yr, Tc and PeakQ 2/26/2015, 9:02 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = E

Area = 4.60 Acres

Percent Imperviousness = 100.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.90

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2500 48 0.90 N/A 0.91 0.88

1 0.0110 522  20.00 2.10 4.15

2  

3  

4  

5  

570  Computed Tc = 5.03

 Regional Tc = 13.17

User-Entered Tc = 5.03

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 6.18 inch/hr Peak Flowrate, Qp = 27.18 cfs

Rainfall Intensity at Regional Tc, I = 4.40 inch/hr Peak Flowrate, Qp = 19.34 cfs

Rainfall Intensity at User-Defined Tc, I = 6.18 inch/hr Peak Flowrate, Qp = 27.18 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

E

Paved Areas &

UD-Rational v1.02a Basin E 100yr, Tc and PeakQ 2/26/2015, 9:02 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = F

Area = 4.93 Acres

Percent Imperviousness = 100.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.92

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.90

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2600 48 0.90 N/A 0.92 0.87

1 0.0110 522  20.00 2.10 4.15

2  

3  

4  

5  

570  Computed Tc = 5.02

 Regional Tc = 13.17

User-Entered Tc = 5.02

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 3.78 inch/hr Peak Flowrate, Qp = 17.07 cfs

Rainfall Intensity at Regional Tc, I = 2.69 inch/hr Peak Flowrate, Qp = 12.14 cfs

Rainfall Intensity at User-Defined Tc, I = 3.78 inch/hr Peak Flowrate, Qp = 17.07 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

F

Paved Areas &

UD-Rational v1.02a Basin F 10yr, Tc and PeakQ 3/6/2015, 3:35 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = F

Area = 4.93 Acres

Percent Imperviousness = 100.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.96

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.90

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2600 48 0.90 N/A 0.92 0.87

1 0.0110 522  20.00 2.10 4.15

2  

3  

4  

5  

570  Computed Tc = 5.02

 Regional Tc = 13.17

User-Entered Tc = 5.02

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 6.18 inch/hr Peak Flowrate, Qp = 29.15 cfs

Rainfall Intensity at Regional Tc, I = 4.40 inch/hr Peak Flowrate, Qp = 20.73 cfs

Rainfall Intensity at User-Defined Tc, I = 6.18 inch/hr Peak Flowrate, Qp = 29.15 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

F

Paved Areas &

UD-Rational v1.02a Basin F 100yr, Tc and PeakQ 3/6/2015, 3:36 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = G

Area = 0.98 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.42

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.0950 79 0.35 N/A 0.23 5.74

1 0.0060 533  15.00 1.16 7.65

2  

3  

4  

5  

612  Computed Tc = 13.38

 Regional Tc = 13.40

User-Entered Tc = 13.38

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.67 inch/hr Peak Flowrate, Qp = 1.09 cfs

Rainfall Intensity at Regional Tc, I = 2.67 inch/hr Peak Flowrate, Qp = 1.09 cfs

Rainfall Intensity at User-Defined Tc, I = 2.67 inch/hr Peak Flowrate, Qp = 1.09 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

G

Paved Areas &

UD-Rational v1.02a Basin G 10yr, Tc and PeakQ 3/6/2015, 3:36 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = G

Area = 0.98 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.58

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.0950 79 0.35 N/A 0.23 5.74

1 0.0060 533  15.00 1.16 7.65

2  

3  

4  

5  

612  Computed Tc = 13.38

 Regional Tc = 13.40

User-Entered Tc = 13.38

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 4.37 inch/hr Peak Flowrate, Qp = 2.49 cfs

Rainfall Intensity at Regional Tc, I = 4.36 inch/hr Peak Flowrate, Qp = 2.49 cfs

Rainfall Intensity at User-Defined Tc, I = 4.37 inch/hr Peak Flowrate, Qp = 2.49 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

G

Paved Areas &

UD-Rational v1.02a Basin G 100yr, Tc and PeakQ 3/6/2015, 3:37 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = H

Area = 0.48 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.42

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3000 69 0.35 N/A 0.31 3.67

1 0.0500 248  15.00 3.35 1.23

2  

3  

4  

5  

317  Computed Tc = 4.90

 Regional Tc = 11.76

User-Entered Tc = 5.00

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 3.80 inch/hr Peak Flowrate, Qp = 0.76 cfs

Rainfall Intensity at Regional Tc, I = 2.82 inch/hr Peak Flowrate, Qp = 0.56 cfs

Rainfall Intensity at User-Defined Tc, I = 3.78 inch/hr Peak Flowrate, Qp = 0.76 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

H 

Paved Areas &

UD-Rational v1.02a Basin H 10yr, Tc and PeakQ 3/6/2015, 3:37 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = H

Area = 0.48 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.58

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3000 69 0.35 N/A 0.31 3.67

1 0.0500 248  15.00 3.35 1.23

2  

3  

4  

5  

317  Computed Tc = 4.90

 Regional Tc = 11.76

User-Entered Tc = 5.00

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 6.22 inch/hr Peak Flowrate, Qp = 1.74 cfs

Rainfall Intensity at Regional Tc, I = 4.62 inch/hr Peak Flowrate, Qp = 1.29 cfs

Rainfall Intensity at User-Defined Tc, I = 6.19 inch/hr Peak Flowrate, Qp = 1.73 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

H 

Paved Areas &

UD-Rational v1.02a Basin H 100yr, Tc and PeakQ 3/6/2015, 3:38 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = I

Area = 0.91 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.42

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3000 90 0.35 N/A 0.36 4.19

1 0.0100 388  15.00 1.50 4.31

2  

3  

4  

5  

478  Computed Tc = 8.50

 Regional Tc = 12.66

User-Entered Tc = 8.50

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 3.21 inch/hr Peak Flowrate, Qp = 1.22 cfs

Rainfall Intensity at Regional Tc, I = 2.74 inch/hr Peak Flowrate, Qp = 1.04 cfs

Rainfall Intensity at User-Defined Tc, I = 3.21 inch/hr Peak Flowrate, Qp = 1.22 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

I

Paved Areas &

UD-Rational v1.02a Basin I 10yr, Tc and PeakQ 2/26/2015, 9:04 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = I

Area = 0.91 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.58

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3000 90 0.35 N/A 0.36 4.19

1 0.0100 388  15.00 1.50 4.31

2  

3  

4  

5  

478  Computed Tc = 8.50

 Regional Tc = 12.66

User-Entered Tc = 8.50

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 5.25 inch/hr Peak Flowrate, Qp = 2.78 cfs

Rainfall Intensity at Regional Tc, I = 4.48 inch/hr Peak Flowrate, Qp = 2.37 cfs

Rainfall Intensity at User-Defined Tc, I = 5.25 inch/hr Peak Flowrate, Qp = 2.78 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

I

Paved Areas &

UD-Rational v1.02a Basin I 100yr, Tc and PeakQ 2/26/2015, 9:04 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = J

Area = 1.09 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.42

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3330 36 0.35 N/A 0.23 2.56

1 0.0100 289  15.00 1.50 3.21

2 0.0266 263  15.00 2.45 1.79

3 0.0100 306  15.00 1.50 3.40

4  

5  

894  Computed Tc = 10.96

 Regional Tc = 14.97

User-Entered Tc = 10.96

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.91 inch/hr Peak Flowrate, Qp = 1.32 cfs

Rainfall Intensity at Regional Tc, I = 2.53 inch/hr Peak Flowrate, Qp = 1.15 cfs

Rainfall Intensity at User-Defined Tc, I = 2.91 inch/hr Peak Flowrate, Qp = 1.32 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

J

Paved Areas &

UD-Rational v1.02a Basin J 10yr, Tc and PeakQ 3/6/2015, 3:38 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = J

Area = 1.06 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.58

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3330 36 0.35 N/A 0.23 2.56

1 0.0100 289  15.00 1.50 3.21

2 0.0266 263  15.00 2.45 1.79

3 0.0100 306  15.00 1.50 3.40

4  

5  

894  Computed Tc = 10.96

 Regional Tc = 14.97

User-Entered Tc = 10.96

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 4.76 inch/hr Peak Flowrate, Qp = 2.94 cfs

Rainfall Intensity at Regional Tc, I = 4.15 inch/hr Peak Flowrate, Qp = 2.56 cfs

Rainfall Intensity at User-Defined Tc, I = 4.76 inch/hr Peak Flowrate, Qp = 2.94 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

J

Paved Areas &

UD-Rational v1.02a Basin J 100yr, Tc and PeakQ 3/6/2015, 3:39 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = K

Area = 1.41 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.42

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3200 41 0.35 N/A 0.25 2.77

1 0.0160 899  15.00 1.90 7.90

2  

3  

4  

5  

940  Computed Tc = 10.66

 Regional Tc = 15.22

User-Entered Tc = 10.66

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.94 inch/hr Peak Flowrate, Qp = 1.73 cfs

Rainfall Intensity at Regional Tc, I = 2.51 inch/hr Peak Flowrate, Qp = 1.48 cfs

Rainfall Intensity at User-Defined Tc, I = 2.94 inch/hr Peak Flowrate, Qp = 1.73 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

K

Paved Areas &

UD-Rational v1.02a Basin K 10yr, Tc and PeakQ 3/6/2015, 3:57 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = K

Area = 1.41 Acres

Percent Imperviousness = 40.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.58

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.35

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3200 41 0.35 N/A 0.25 2.77

1 0.0160 899  15.00 1.90 7.90

2  

3  

4  

5  

940  Computed Tc = 10.66

 Regional Tc = 15.22

User-Entered Tc = 10.66

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 4.81 inch/hr Peak Flowrate, Qp = 3.96 cfs

Rainfall Intensity at Regional Tc, I = 4.12 inch/hr Peak Flowrate, Qp = 3.38 cfs

Rainfall Intensity at User-Defined Tc, I = 4.81 inch/hr Peak Flowrate, Qp = 3.96 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

K

Paved Areas &

UD-Rational v1.02a Basin K 100yr, Tc and PeakQ 3/6/2015, 3:54 PM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-1

Area = 165.45 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

For catchments larger than 90 acres, CUHP hydrograph and routing are recommended.

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.26

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2700 300 0.16 N/A 0.51 9.87

1 0.0970 5,224  10.00 3.11 27.96

2  

3  

4  

5  

5,524  Computed Tc = 37.83

 Regional Tc = 40.69

User-Entered Tc = 37.83

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 1.52 inch/hr Peak Flowrate, Qp = 65.81 cfs

Rainfall Intensity at Regional Tc, I = 1.45 inch/hr Peak Flowrate, Qp = 62.88 cfs

Rainfall Intensity at User-Defined Tc, I = 1.52 inch/hr Peak Flowrate, Qp = 65.81 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-1

Paved Areas &

UD-Rational v1.02a Basin OS-1 10yr, Tc and PeakQ 2/26/2015, 9:07 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-1

Area = 165.45 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

For catchments larger than 90 acres, CUHP hydrograph and routing are recommended.

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.51

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2700 300 0.16 N/A 0.51 9.87

1 0.0970 5,224  10.00 3.11 27.96

2  

3  

4  

5  

5,524  Computed Tc = 37.83

 Regional Tc = 40.69

User-Entered Tc = 37.83

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.49 inch/hr Peak Flowrate, Qp = 208.89 cfs

Rainfall Intensity at Regional Tc, I = 2.38 inch/hr Peak Flowrate, Qp = 199.57 cfs

Rainfall Intensity at User-Defined Tc, I = 2.49 inch/hr Peak Flowrate, Qp = 208.89 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-1

Paved Areas &

UD-Rational v1.02a Basin OS-1 100yr, Tc and PeakQ 2/26/2015, 9:07 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-2

Area = 18.91 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.26

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3100 300 0.16 N/A 0.53 9.43

1 0.1580 178  10.00 3.97 0.75

2 0.0350 1,413  15.00 2.81 8.39

3  

4  

5  

1,891  Computed Tc = 18.57

 Regional Tc = 20.51

User-Entered Tc = 18.57

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.28 inch/hr Peak Flowrate, Qp = 11.28 cfs

Rainfall Intensity at Regional Tc, I = 2.17 inch/hr Peak Flowrate, Qp = 10.71 cfs

Rainfall Intensity at User-Defined Tc, I = 2.28 inch/hr Peak Flowrate, Qp = 11.28 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-2

Paved Areas &

UD-Rational v1.02a Basin OS-2 10yr segments, Tc and PeakQ 2/26/2015, 9:07 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-2

Area = 18.91 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.51

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.3100 300 0.16 N/A 0.53 9.43

1 0.1580 178  10.00 3.97 0.75

2 0.0350 1,413  15.00 2.81 8.39

3  

4  

5  

1,891  Computed Tc = 18.57

 Regional Tc = 20.51

User-Entered Tc = 18.57

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 3.73 inch/hr Peak Flowrate, Qp = 35.80 cfs

Rainfall Intensity at Regional Tc, I = 3.54 inch/hr Peak Flowrate, Qp = 34.00 cfs

Rainfall Intensity at User-Defined Tc, I = 3.73 inch/hr Peak Flowrate, Qp = 35.80 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-2

Paved Areas &

UD-Rational v1.02a Basin OS-2 100yr segments, Tc and PeakQ 2/26/2015, 9:08 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-3

Area = 7.84 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.26

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.0270 300 0.16 N/A 0.24 21.11

1 0.0270 608  10.00 1.64 6.17

2  

3  

4  

5  

908  Computed Tc = 27.28

 Regional Tc = 15.04

User-Entered Tc = 27.28

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 1.85 inch/hr Peak Flowrate, Qp = 3.79 cfs

Rainfall Intensity at Regional Tc, I = 2.53 inch/hr Peak Flowrate, Qp = 5.19 cfs

Rainfall Intensity at User-Defined Tc, I = 1.85 inch/hr Peak Flowrate, Qp = 3.79 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-3

Paved Areas &

UD-Rational v1.02a Basin OS-3 10yr, Tc and PeakQ 2/26/2015, 9:08 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-3

Area = 7.84 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.51

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.0270 300 0.16 N/A 0.24 21.11

1 0.0270 608  10.00 1.64 6.17

2  

3  

4  

5  

908  Computed Tc = 27.28

 Regional Tc = 15.04

User-Entered Tc = 27.28

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 3.03 inch/hr Peak Flowrate, Qp = 12.04 cfs

Rainfall Intensity at Regional Tc, I = 4.14 inch/hr Peak Flowrate, Qp = 16.46 cfs

Rainfall Intensity at User-Defined Tc, I = 3.03 inch/hr Peak Flowrate, Qp = 12.04 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-3

Paved Areas &

UD-Rational v1.02a Basin OS-3 100yr, Tc and PeakQ 2/26/2015, 9:08 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-4

Area = 5.29 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.26

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2500 300 0.16 N/A 0.49 10.13

1 0.1320 666  10.00 3.63 3.06

2 0.0100 276  15.00 1.50 3.07

3  

4  

5  

1,242  Computed Tc = 16.25

 Regional Tc = 16.90

User-Entered Tc = 16.25

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.44 inch/hr Peak Flowrate, Qp = 3.37 cfs

Rainfall Intensity at Regional Tc, I = 2.39 inch/hr Peak Flowrate, Qp = 3.31 cfs

Rainfall Intensity at User-Defined Tc, I = 2.44 inch/hr Peak Flowrate, Qp = 3.37 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-4

Paved Areas &

UD-Rational v1.02a Basin OS-4 10yr segments, Tc and PeakQ 2/26/2015, 9:08 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-4

Area = 5.29 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.51

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2500 300 0.16 N/A 0.49 10.13

1 0.1320 666  10.00 3.63 3.06

2 0.0100 276  15.00 1.50 3.07

3  

4  

5  

1,242  Computed Tc = 16.25

 Regional Tc = 16.90

User-Entered Tc = 16.25

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 3.99 inch/hr Peak Flowrate, Qp = 10.70 cfs

Rainfall Intensity at Regional Tc, I = 3.91 inch/hr Peak Flowrate, Qp = 10.50 cfs

Rainfall Intensity at User-Defined Tc, I = 3.99 inch/hr Peak Flowrate, Qp = 10.70 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-4

Paved Areas &

UD-Rational v1.02a Basin OS-4 100yr segments, Tc and PeakQ 2/26/2015, 9:08 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-5

Area = 1.73 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.26

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2000 300 0.16 N/A 0.46 10.90

1 0.1500 307  10.00 3.87 1.32

2 0.0100 39  15.00 1.50 0.43

3  

4  

5  

646  Computed Tc = 12.66

 Regional Tc = 13.59

User-Entered Tc = 12.66

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.74 inch/hr Peak Flowrate, Qp = 1.24 cfs

Rainfall Intensity at Regional Tc, I = 2.65 inch/hr Peak Flowrate, Qp = 1.20 cfs

Rainfall Intensity at User-Defined Tc, I = 2.74 inch/hr Peak Flowrate, Qp = 1.24 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-5

Paved Areas &

UD-Rational v1.02a Basin OS-5 10yr segments, Tc and PeakQ 2/26/2015, 9:08 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-5

Area = 1.73 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.51

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.2000 300 0.16 N/A 0.46 10.90

1 0.1500 307  10.00 3.87 1.32

2 0.0100 39  15.00 1.50 0.43

3  

4  

5  

646  Computed Tc = 12.66

 Regional Tc = 13.59

User-Entered Tc = 12.66

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 4.48 inch/hr Peak Flowrate, Qp = 3.93 cfs

Rainfall Intensity at Regional Tc, I = 4.34 inch/hr Peak Flowrate, Qp = 3.81 cfs

Rainfall Intensity at User-Defined Tc, I = 4.48 inch/hr Peak Flowrate, Qp = 3.93 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-5

Paved Areas &

UD-Rational v1.02a Basin OS-5 100yr segments, Tc and PeakQ 2/26/2015, 9:09 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-6

Area = 1.98 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 10 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.10 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.26

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.1400 205 0.16 N/A 0.34 10.14

1 0.0210 655  15.00 2.17 5.02

2  

3  

4  

5  

860  Computed Tc = 15.16

 Regional Tc = 14.78

User-Entered Tc = 15.16

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 2.52 inch/hr Peak Flowrate, Qp = 1.30 cfs

Rainfall Intensity at Regional Tc, I = 2.55 inch/hr Peak Flowrate, Qp = 1.32 cfs

Rainfall Intensity at User-Defined Tc, I = 2.52 inch/hr Peak Flowrate, Qp = 1.30 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-6

Paved Areas &

UD-Rational v1.02a Basin OS-6 10yr, Tc and PeakQ 2/26/2015, 9:09 AM



Project Title:

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = OS-6

Area = 1.98 Acres

Percent Imperviousness = 2.00 %

NRCS Soil Type = C A, B, C, or D

II. Rainfall Information   I (inch/hr) = C1 * P1 /(C2 + Td)^C3

Design Storm Return Period, Tr = 100 years (input return period for design storm)

C1 = 28.90 (input the value of C1)

C2= 10.00 (input the value of C2)

C3= 0.786 (input the value of C3)

P1= 1.80 inches (input one-hr precipitation--see Sheet "Design Info")

 

III. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.51

Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.16

Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Illustration

NRCS Land Heavy Tillage/ Short Nearly Grassed

Type Meadow Field Pasture/ Bare Swales/

Lawns Ground Waterways

Conveyance 2.5 5 7 10 15

 

Calculations: Reach Slope Length 5-yr NRCS Flow Flow

ID S L Runoff Convey- Velocity Time

Coeff ance V Tf 

ft/ft ft C-5  fps minutes

 input input output input output output

Overland 0.1400 205 0.16 N/A 0.34 10.14

1 0.0210 655  15.00 2.17 5.02

2  

3  

4  

5  

860  Computed Tc = 15.16

 Regional Tc = 14.78

User-Entered Tc = 15.16

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, I = 4.12 inch/hr Peak Flowrate, Qp = 4.14 cfs

Rainfall Intensity at Regional Tc, I = 4.17 inch/hr Peak Flowrate, Qp = 4.19 cfs

Rainfall Intensity at User-Defined Tc, I = 4.12 inch/hr Peak Flowrate, Qp = 4.14 cfs

(Sheet Flow)

20

Shallow Paved Swales

Sum

CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Harrison Creek Water Management Facilily

OS-6

Paved Areas &

UD-Rational v1.02a Basin OS-6 100yr, Tc and PeakQ 2/26/2015, 9:09 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.069

Channel Slope 0.01000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 248.62 ft³/s

Results

Normal Depth 4.26 ft

Flow Area 67.31 ft²

Wetted Perimeter 29.96 ft

Hydraulic Radius 2.25 ft

Top Width 28.58 ft

Critical Depth 2.90 ft

Critical Slope 0.06217 ft/ft

Velocity 3.69 ft/s

Velocity Head 0.21 ft

Specific Energy 4.47 ft

Froude Number 0.42

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.26 ft

Critical Depth 2.90 ft

Channel Slope 0.01000 ft/ft

Worksheet for Design Point 1 Channel

3/11/2015 11:14:45 AM
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GVF Output Data

Critical Slope 0.06217 ft/ft

Messages

Notes

1% SLOPE -> NORMAL DEPTH 3.19 => FREEBOARD 4.19 => WIDTH 12.57

Worksheet for Design Point 1 Channel

3/11/2015 11:14:45 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.01000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 2.78 ft³/s

Results

Normal Depth 0.37 ft

Flow Area 1.52 ft²

Wetted Perimeter 5.33 ft

Hydraulic Radius 0.28 ft

Top Width 5.21 ft

Critical Depth 0.27 ft

Critical Slope 0.03015 ft/ft

Velocity 1.83 ft/s

Velocity Head 0.05 ft

Specific Energy 0.42 ft

Froude Number 0.60

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.37 ft

Critical Depth 0.27 ft

Channel Slope 0.01000 ft/ft

Worksheet for Design Point 10 Channel

3/11/2015 11:19:36 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

Olsson Associates



GVF Output Data

Critical Slope 0.03015 ft/ft

Messages

Notes

3 foot bottom => 0.22 normal depth => 1.22 deep => 3.66 wide each side  

Worksheet for Design Point 10 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.01000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 2.94 ft³/s

Results

Normal Depth 0.38 ft

Flow Area 1.58 ft²

Wetted Perimeter 5.41 ft

Hydraulic Radius 0.29 ft

Top Width 5.28 ft

Critical Depth 0.28 ft

Critical Slope 0.02987 ft/ft

Velocity 1.87 ft/s

Velocity Head 0.05 ft

Specific Energy 0.43 ft

Froude Number 0.60

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.38 ft

Critical Depth 0.28 ft

Channel Slope 0.01000 ft/ft

Worksheet for Design Point 11 Channel
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GVF Output Data

Critical Slope 0.02987 ft/ft

Messages

Notes

3 foot bottom => 0.22 normal depth => 1.22 deep => 3.66 wide each side  

Worksheet for Design Point 11 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.00500 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 1.73 ft³/s

Results

Normal Depth 0.34 ft

Flow Area 1.39 ft²

Wetted Perimeter 5.18 ft

Hydraulic Radius 0.27 ft

Top Width 5.06 ft

Critical Depth 0.20 ft

Critical Slope 0.03267 ft/ft

Velocity 1.25 ft/s

Velocity Head 0.02 ft

Specific Energy 0.37 ft

Froude Number 0.42

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.34 ft

Critical Depth 0.20 ft

Channel Slope 0.00500 ft/ft

Worksheet for Design Point 12 Channel
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GVF Output Data

Critical Slope 0.03267 ft/ft

Messages

Notes

3 foot bottom => 0.22 normal depth => 1.22 deep => 3.66 wide each side  

Worksheet for Design Point 12 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.024

Channel Slope 0.01000 ft/ft

Diameter 2.50 ft

Discharge 22.74 ft³/s

Results

Normal Depth 2.11 ft

Flow Area 4.41 ft²

Wetted Perimeter 5.81 ft

Hydraulic Radius 0.76 ft

Top Width 1.82 ft

Critical Depth 1.62 ft

Percent Full 84.3 %

Critical Slope 0.01839 ft/ft

Velocity 5.15 ft/s

Velocity Head 0.41 ft

Specific Energy 2.52 ft

Froude Number 0.58

Maximum Discharge 23.90 ft³/s

Discharge Full 22.22 ft³/s

Slope Full 0.01048 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 84.26 %

Downstream Velocity Infinity ft/s

Worksheet for Design Point 5 Pipe
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.11 ft

Critical Depth 1.62 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.01839 ft/ft

Messages

Notes

10.81 cfs from basin 6 (100 yr event).  9.88 cfs from pond in basin 11 (10yr release from pond - by others)

Worksheet for Design Point 5 Pipe
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.024

Channel Slope 0.01000 ft/ft

Diameter 4.00 ft

Discharge 42.38 ft³/s

Results

Normal Depth 2.10 ft

Flow Area 6.70 ft²

Wetted Perimeter 6.49 ft

Hydraulic Radius 1.03 ft

Top Width 3.99 ft

Critical Depth 1.95 ft

Percent Full 52.6 %

Critical Slope 0.01304 ft/ft

Velocity 6.32 ft/s

Velocity Head 0.62 ft

Specific Energy 2.73 ft

Froude Number 0.86

Maximum Discharge 83.69 ft³/s

Discharge Full 77.80 ft³/s

Slope Full 0.00297 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 52.61 %

Downstream Velocity Infinity ft/s

Worksheet for Design Point 7 Pipe
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 2.10 ft

Critical Depth 1.95 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.01304 ft/ft

Worksheet for Design Point 7 Pipe
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.024

Channel Slope 0.02100 ft/ft

Diameter 1.00 ft

Discharge 1.73 ft³/s

Results

Normal Depth 0.57 ft

Flow Area 0.46 ft²

Wetted Perimeter 1.71 ft

Hydraulic Radius 0.27 ft

Top Width 0.99 ft

Critical Depth 0.56 ft

Percent Full 56.9 %

Critical Slope 0.02216 ft/ft

Velocity 3.75 ft/s

Velocity Head 0.22 ft

Specific Energy 0.79 ft

Froude Number 0.97

Maximum Discharge 3.01 ft³/s

Discharge Full 2.80 ft³/s

Slope Full 0.00804 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 56.91 %

Downstream Velocity Infinity ft/s

Worksheet for Design Point 12 Pipe
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 0.57 ft

Critical Depth 0.56 ft

Channel Slope 0.02100 ft/ft

Critical Slope 0.02216 ft/ft

Worksheet for Design Point 12 Pipe

3/11/2015 11:23:28 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page

Olsson Associates



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Height 4.00 ft

Bottom Width 5.00 ft

Discharge 303.17 ft³/s

Results

Normal Depth 3.98 ft

Flow Area 19.92 ft²

Wetted Perimeter 12.97 ft

Hydraulic Radius 1.54 ft

Top Width 5.00 ft

Critical Depth 4.85 ft

Percent Full 99.6 %

Critical Slope 0.00613 ft/ft

Velocity 15.22 ft/s

Velocity Head 3.60 ft

Specific Energy 7.58 ft

Froude Number 1.34

Discharge Full 245.24 ft³/s

Slope Full 0.00654 ft/ft

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 99.61 %

Downstream Velocity Infinity ft/s

Worksheet for Design Point 13 Box Culvert
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GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 3.98 ft

Critical Depth 4.85 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00613 ft/ft

Worksheet for Design Point 13 Box Culvert
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.069

Channel Slope 0.01000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 251.11 ft³/s

Results

Normal Depth 4.28 ft

Flow Area 67.81 ft²

Wetted Perimeter 30.07 ft

Hydraulic Radius 2.25 ft

Top Width 28.68 ft

Critical Depth 2.92 ft

Critical Slope 0.06209 ft/ft

Velocity 3.70 ft/s

Velocity Head 0.21 ft

Specific Energy 4.49 ft

Froude Number 0.42

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.28 ft

Critical Depth 2.92 ft

Channel Slope 0.01000 ft/ft

Worksheet for Design Point 2 Channel
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GVF Output Data

Critical Slope 0.06209 ft/ft

Messages

Notes

1% SLOPE -> NORMAL DEPTH 3.19 => FREEBOARD 4.19 => WIDTH 12.57

Worksheet for Design Point 2 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.069

Channel Slope 0.01000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 253.89 ft³/s

Results

Normal Depth 4.30 ft

Flow Area 68.37 ft²

Wetted Perimeter 30.20 ft

Hydraulic Radius 2.26 ft

Top Width 28.80 ft

Critical Depth 2.93 ft

Critical Slope 0.06200 ft/ft

Velocity 3.71 ft/s

Velocity Head 0.21 ft

Specific Energy 4.51 ft

Froude Number 0.42

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.30 ft

Critical Depth 2.93 ft

Channel Slope 0.01000 ft/ft

Worksheet for Design Point 3 Channel
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GVF Output Data

Critical Slope 0.06200 ft/ft

Messages

Notes

1% SLOPE -> NORMAL DEPTH 3.19 => FREEBOARD 4.19 => WIDTH 12.57

Worksheet for Design Point 3 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.069

Channel Slope 0.01000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 260.79 ft³/s

Results

Normal Depth 4.35 ft

Flow Area 69.76 ft²

Wetted Perimeter 30.50 ft

Hydraulic Radius 2.29 ft

Top Width 29.09 ft

Critical Depth 2.97 ft

Critical Slope 0.06178 ft/ft

Velocity 3.74 ft/s

Velocity Head 0.22 ft

Specific Energy 4.57 ft

Froude Number 0.43

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.35 ft

Critical Depth 2.97 ft

Channel Slope 0.01000 ft/ft

Worksheet for Design Point 4 Channel
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GVF Output Data

Critical Slope 0.06178 ft/ft

Messages

Notes

Worksheet for Design Point 4 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.01000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 22.74 ft³/s

Results

Normal Depth 1.09 ft

Flow Area 6.85 ft²

Wetted Perimeter 9.90 ft

Hydraulic Radius 0.69 ft

Top Width 9.55 ft

Critical Depth 0.90 ft

Critical Slope 0.02202 ft/ft

Velocity 3.32 ft/s

Velocity Head 0.17 ft

Specific Energy 1.26 ft

Froude Number 0.69

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.09 ft

Critical Depth 0.90 ft

Channel Slope 0.01000 ft/ft

Worksheet for Design Point 5 Channel
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GVF Output Data

Critical Slope 0.02202 ft/ft

Messages

Notes

BASIN A AND OS-3

Worksheet for Design Point 5 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.069

Channel Slope 0.01230 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 27.10 ft³/s

Results

Normal Depth 1.55 ft

Flow Area 11.92 ft²

Wetted Perimeter 12.83 ft

Hydraulic Radius 0.93 ft

Top Width 12.33 ft

Critical Depth 0.99 ft

Critical Slope 0.08354 ft/ft

Velocity 2.27 ft/s

Velocity Head 0.08 ft

Specific Energy 1.64 ft

Froude Number 0.41

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.55 ft

Critical Depth 0.99 ft

Channel Slope 0.01230 ft/ft

Worksheet for Design Point 6 Channel
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GVF Output Data

Critical Slope 0.08354 ft/ft

Messages

Notes

BASIN M + A + OS-3 + G(10)+M+N+O+L(10)+ADDED OS TO N

Worksheet for Design Point 6 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.069

Channel Slope 0.01000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 42.38 ft³/s

Results

Normal Depth 2.00 ft

Flow Area 17.95 ft²

Wetted Perimeter 15.63 ft

Hydraulic Radius 1.15 ft

Top Width 14.98 ft

Critical Depth 1.24 ft

Critical Slope 0.07862 ft/ft

Velocity 2.36 ft/s

Velocity Head 0.09 ft

Specific Energy 2.08 ft

Froude Number 0.38

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.00 ft

Critical Depth 1.24 ft

Channel Slope 0.01000 ft/ft

Worksheet for Design Point 7 Channel
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GVF Output Data

Critical Slope 0.07862 ft/ft

Messages

Notes

BASIN M + A + OS-3 + G(10)+M+N+O+L(10)+ADDED OS TO N

Worksheet for Design Point 7 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.01000 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 3.93 ft³/s

Results

Normal Depth 0.45 ft

Flow Area 1.93 ft²

Wetted Perimeter 5.81 ft

Hydraulic Radius 0.33 ft

Top Width 5.67 ft

Critical Depth 0.33 ft

Critical Slope 0.02851 ft/ft

Velocity 2.04 ft/s

Velocity Head 0.06 ft

Specific Energy 0.51 ft

Froude Number 0.62

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.45 ft

Critical Depth 0.33 ft

Channel Slope 0.01000 ft/ft

Worksheet for Design Point 8 Channel
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GVF Output Data

Critical Slope 0.02851 ft/ft

Messages

Notes

3 foot bottom => 0.22 normal depth => 1.22 deep => 3.66 wide each side  

Worksheet for Design Point 8 Channel
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.00500 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Bottom Width 3.00 ft

Discharge 2.49 ft³/s

Results

Normal Depth 0.42 ft

Flow Area 1.79 ft²

Wetted Perimeter 5.65 ft

Hydraulic Radius 0.32 ft

Top Width 5.52 ft

Critical Depth 0.25 ft

Critical Slope 0.03071 ft/ft

Velocity 1.39 ft/s

Velocity Head 0.03 ft

Specific Energy 0.45 ft

Froude Number 0.43

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.42 ft

Critical Depth 0.25 ft

Channel Slope 0.00500 ft/ft

Worksheet for Design Point 9 Channel
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GVF Output Data

Critical Slope 0.03071 ft/ft

Messages

Notes

3 foot bottom => 0.22 normal depth => 1.22 deep => 3.66 wide each side  

Worksheet for Design Point 9 Channel
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