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Preliminary Detention Calculation 
Zinfandel Subdivision 

INTRODUCTION 

In order to satisfy the City of Napa Drainage Design Standard Section 2.10.02, which states that 
projects must provide detention of stormwater such that peak flows do not exceed 
predeveloped runoff rates, the TR-55 method was used to demonstrate the peak runoff rates of 
the site in both the pre- and post-developed conditions. The calculations were then used to 
determine the on-site storage volumes necessary to limit post-development rates below the 
pre-developed conditions. Because the project site is located within the Salvador Basin and 
proposes more than 4 residential units, it is required to detain up to the 100-year design storm. 
Based on these calculations, as summarized in the Conclusion in Appendix C, the site has 
adequate storage capacity in the bioretention/detention facilities to detain the post-
development peak flows as required. 

The method used for this calculation is hydrograph analysis. The unit hydrograph rainfall 
distribution for the City of Napa falls under Type IA-distribution.  The SCS hydrograph analysis is 
based on the National Resources Conservation Service Technical Release 55 for Urban 
Hydrology for Small Watersheds (TR-55) method (refer to Appendix B for Hydrograph 
Calculation Parameters). 
 
There are two watersheds considered in this calculation. The larger Watershed #1 consists of 
the northern portion of the site between El Centro Avenue and Salvador Creek, while the 
smaller Watershed #2 consists of the remaining portion of the site south of Salvador Creek. 

EXISTING CONDITIONS 

The entire site, including Watersheds #1 & #2, currently drains to Salvador Creek at the eastern 
limit of the project. An exhibit showing the existing watersheds and time of concentration flow 
summary can be found in Appendix A. 
 
PROPOSED CONDITIONS 

Combination bioretention/detention facilities will be provided to detain runoff and mitigate 
peak flows. Portions of the developed site are not feasible to be captured and detained, 
including the new frontage along El Centro Avenue and the terraces along Salvador Creek. 
Therefore, both Watersheds #1 & #2 have portions that will be detained and portions that will 
not be detained. Total post-development flow was calculated by summing the detained and 
undetained portions for comparison with pre-development conditions using the terminus at 
Salvador Creek. 
 
Refer to Appendix A for Watershed Exhibits for the proposed detained and undetained 
watersheds with areas. The proposed runoff for the 100-year storm is shown in the Conclusion 
(refer to Appendix C for Detention Calculation using Hydraflow Hydrographs Extension). 



PRELIMINARY DETENTION CALCULATION 
ZINFANDEL SUBDIVISION 
 

 

CONCLUSION 
 
These calculations identify and describe the impacts of the proposed Zinfandel Subdivision on 
the hydrologic characteristics of the site and quantify the necessary storage requirement for 
the detention facility.  The storm drain system of Zinfandel Subdivision is designed such that the 
proposed post-developed flow discharge from the development will not exceed pre-developed 
levels in accordance with the City of Napa Drainage Standards. 
 
Summary of hydrologic analysis: 
 
FOR DETENTION BASIN #1 
 

100-year Pre & Post Developed Flow Discharge  
Pre-developed peak run-off   =                                8.663 cfs 
 

Post-developed (Undetained) peak run-off   =      2.698 cfs   
Post-developed (Detained) peak run-off   =       5.912 cfs   
Post-developed flow discharge   =                                                                         8.61 cfs   
 

Results                 
 100-year: 8.61 cfs (Post-developed)   ≤   8.663 cfs (Pre-developed)   √ 
 

Detention Volume Requirement 
Detention volume required       =              16,710 ft3 or 0.3836 ac-ft 
Detention volume provided *    =                    21,069 ft3 or 0.4837 ac-ft 
 

 Results 
 Detention: 16,710 ft3 (required)  ≤  21,069 ft3 (provided)   √   
 

Orifice Requirement  
The routing and detention are accomplished by a broad crested orifice in the metering 
structure within the bioretention and detention basin.   
 

The required orifice dimensions are: 18 inches long & 9.2 inches high. 
 
FOR DETENTION BASIN #2 
 

100-year Pre & Post Developed Flow Discharge  
Pre-developed peak run-off   =                                1.035 cfs 
 

Post-developed (Undetained) peak run-off   =      0.411 cfs 
Post-developed (Detained) peak run-off   =       0.563 cfs 
Post-developed flow discharge   =                                                                         0.974 cfs 
 

Results 
 100-year: 0.974 cfs (Post-developed)   ≤   1.035 cfs (Pre-developed)   √ 
 
 



Preliminary Detention Calculation 
Zinfandel Subdivision 

 

Detention Volume Requirement 
Detention volume required       =                 1,740 ft3 or 0.0399 ac-ft 
Detention volume provided *    =                       2,024 ft3 or 0.0465 ac-ft 
 

 Results 
 Detention:    1,740 ft3 (required)  ≤  2,024 ft3 (provided)   √   
 

Orifice Requirement  
The routing and detention are accomplished by a broad crested orifice in the metering 
structure within the bioretention and detention basin.   
 

The required orifice dimensions are: 8 inches long & 2 inches high. 
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1

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Project: DB1-100yrDetention Minus BRF Tc.gpw Thursday, 07 / 6 / 2023

Hyd. Origin Description

Legend

1 SCS Runoff Existing 100-yr Watershed 1
2 SCS Runoff Proposed Pre-Routed 100-yr Watershed 1
3 SCS Runoff Proposed Undetained 100-yr Watershed 1
4 Reservoir DETAINED ROUTED (100)



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- ------- ------- ------- ------- ------- ------- 8.663 Existing 100-yr Watershed 1

2 SCS Runoff ------ ------- ------- ------- ------- ------- ------- ------- 9.121 Proposed Pre-Routed 100-yr Watersh

3 SCS Runoff ------ ------- ------- ------- ------- ------- ------- ------- 2.698 Proposed Undetained 100-yr Watersh

4 Reservoir 2 ------- ------- ------- ------- ------- ------- ------- 5.912 DETAINED ROUTED (100)

Proj. file: DB1-100yrDetention Minus BRF Tc.gpw Thursday, 07 / 6 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 8.663 1 496 147,137 ------ ------ ------ Existing 100-yr Watershed 1

2 SCS Runoff 9.121 1 477 127,455 ------ ------ ------ Proposed Pre-Routed 100-yr Watersh

3 SCS Runoff 2.698 1 492 43,474 ------ ------ ------ Proposed Undetained 100-yr Watersh

4 Reservoir 5.912 1 493 119,651 2 68.94 16,710 DETAINED ROUTED (100)

DB1-100yrDetention Minus BRF Tc.gpw Return Period: 100 Year Thursday, 07 / 6 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Hyd. No. 1

Existing 100-yr Watershed 1

Hydrograph type =  SCS Runoff Peak discharge =  8.663 cfs
Storm frequency =  100 yrs Time to peak =  8.27 hrs
Time interval =  1 min Hyd. volume =  147,137 cuft
Drainage area =  9.140 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  40.50 min
Total precip. =  6.14 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Existing 100-yr Watershed 1
Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Hyd. No. 2

Proposed Pre-Routed 100-yr Watershed 1

Hydrograph type =  SCS Runoff Peak discharge =  9.121 cfs
Storm frequency =  100 yrs Time to peak =  7.95 hrs
Time interval =  1 min Hyd. volume =  127,455 cuft
Drainage area =  6.850 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.30 min
Total precip. =  6.14 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

5

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (hrs)

Proposed Pre-Routed 100-yr Watershed 1
Hyd. No. 2 -- 100 Year

Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Hyd. No. 3

Proposed Undetained 100-yr Watershed 1

Hydrograph type =  SCS Runoff Peak discharge =  2.698 cfs
Storm frequency =  100 yrs Time to peak =  8.20 hrs
Time interval =  1 min Hyd. volume =  43,474 cuft
Drainage area =  2.300 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  35.20 min
Total precip. =  6.14 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484

6

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (hrs)

Proposed Undetained 100-yr Watershed 1
Hyd. No. 3 -- 100 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Hyd. No. 4

DETAINED ROUTED (100)

Hydrograph type =  Reservoir Peak discharge =  5.912 cfs
Storm frequency =  100 yrs Time to peak =  8.22 hrs
Time interval =  1 min Hyd. volume =  119,651 cuft
Inflow hyd. No. =  2 - Proposed Pre-Routed 100-yr Watershed 1Max. Elevation =  68.94 ft
Reservoir name =  DETENTION BASIN 1 Max. Storage =  16,710 cuft

Storage Indication method used.
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Hyd No. 4 Hyd No. 2 Total storage used = 16,710 cuft



Pond Report 8

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Pond No. 1 -  DETENTION BASIN 1

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 66.80 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 66.80 7,804 0 0
1.00 67.80 7,804 7,803 7,803
2.70 69.60 7,804 13,265 21,069

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  9.20 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  67.30 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  67.80

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 66.80 0.00 --- --- --- --- --- --- --- --- --- 0.000
1.00 7,803 67.80 0.00 --- --- --- --- --- --- --- --- --- 0.000
2.70 21,069 69.60 7.43 ic --- --- --- --- --- --- --- --- --- 7.429



Hydraflow Rainfall Report
9

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 5.1978 2.3000 0.5349 --------

3 0.0000 0.0000 0.0000 --------

5 0.0000 0.0000 0.0000 --------

10 12.1604 5.1000 0.6055 --------

25 16.1806 5.9000 0.6293 --------

50 0.0000 0.0000 0.0000 --------

100 22.1077 7.4000 0.6487 --------

File name: NAPA.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 1.79 1.36 1.13 0.99 0.89 0.81 0.75 0.70 0.66 0.63 0.60 0.57

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 3.00 2.35 1.98 1.73 1.55 1.41 1.30 1.21 1.14 1.07 1.02 0.97

25 3.60 2.84 2.39 2.09 1.87 1.70 1.57 1.46 1.36 1.29 1.22 1.16

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100 4.32 3.47 2.94 2.58 2.32 2.11 1.94 1.81 1.70 1.60 1.51 1.44

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: NAPA.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 0.00 2.45 0.00 3.44 4.12 4.95 5.56 6.14

SCS 6-Hr 0.00 1.50 0.00 2.12 2.53 3.03 3.40 3.76

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Project: DB2-100yrDetention Minus BRF Tc.gpw Thursday, 07 / 6 / 2023

Hyd. Origin Description

Legend

1 SCS Runoff Existing 100-yr Watershed 2
2 SCS Runoff Proposed Pre-Routed 100-yr Watershed 2
3 SCS Runoff Proposed Undetained 100-yr Watershed 2
4 Reservoir DETAINED ROUTED (100)



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- ------- ------- ------- ------- ------- ------- 1.035 Existing 100-yr Watershed 2

2 SCS Runoff ------ ------- ------- ------- ------- ------- ------- ------- 0.837 Proposed Pre-Routed 100-yr Watersh

3 SCS Runoff ------ ------- ------- ------- ------- ------- ------- ------- 0.411 Proposed Undetained 100-yr Watersh

4 Reservoir 2 ------- ------- ------- ------- ------- ------- ------- 0.563 DETAINED ROUTED (100)

Proj. file: DB2-100yrDetention Minus BRF Tc.gpw Thursday, 07 / 6 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 1.035 1 482 14,924 ------ ------ ------ Existing 100-yr Watershed 2

2 SCS Runoff 0.837 1 473 11,611 ------ ------ ------ Proposed Pre-Routed 100-yr Watersh

3 SCS Runoff 0.411 1 485 6,049 ------ ------ ------ Proposed Undetained 100-yr Watersh

4 Reservoir 0.563 1 488 10,670 2 68.91 1,740 DETAINED ROUTED (100)

DB2-100yrDetention Minus BRF Tc.gpw Return Period: 100 Year Thursday, 07 / 6 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Hyd. No. 1

Existing 100-yr Watershed 2

Hydrograph type =  SCS Runoff Peak discharge =  1.035 cfs
Storm frequency =  100 yrs Time to peak =  8.03 hrs
Time interval =  1 min Hyd. volume =  14,924 cuft
Drainage area =  0.950 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  19.10 min
Total precip. =  6.14 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Hyd. No. 2

Proposed Pre-Routed 100-yr Watershed 2

Hydrograph type =  SCS Runoff Peak discharge =  0.837 cfs
Storm frequency =  100 yrs Time to peak =  7.88 hrs
Time interval =  1 min Hyd. volume =  11,611 cuft
Drainage area =  0.630 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  7.30 min
Total precip. =  6.14 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Hyd. No. 3

Proposed Undetained 100-yr Watershed 2

Hydrograph type =  SCS Runoff Peak discharge =  0.411 cfs
Storm frequency =  100 yrs Time to peak =  8.08 hrs
Time interval =  1 min Hyd. volume =  6,049 cuft
Drainage area =  0.320 ac Curve number =  92
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.70 min
Total precip. =  6.14 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Hyd. No. 4

DETAINED ROUTED (100)

Hydrograph type =  Reservoir Peak discharge =  0.563 cfs
Storm frequency =  100 yrs Time to peak =  8.13 hrs
Time interval =  1 min Hyd. volume =  10,670 cuft
Inflow hyd. No. =  2 - Proposed Pre-Routed 100-yr Watershed 2Max. Elevation =  68.91 ft
Reservoir name =  DETENTION BASIN 2 Max. Storage =  1,740 cuft

Storage Indication method used.
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Hyd No. 4 Hyd No. 2 Total storage used = 1,740 cuft



Pond Report 8

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 07 / 6 / 2023

Pond No. 1 -  DETENTION BASIN 2

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 66.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 66.50 723 0 0
0.50 67.00 723 361 361
1.50 68.00 723 723 1,084
2.00 68.50 723 361 1,446
2.50 69.00 723 361 1,807
2.80 69.30 723 217 2,024

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  2.00 0.00 0.00 0.00

Span (in) =  8.00 0.00 0.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  67.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  67.80

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 66.50 0.00 --- --- --- --- --- --- --- --- --- 0.000
0.50 361 67.00 0.00 --- --- --- --- --- --- --- --- --- 0.000
1.50 1,084 68.00 0.24 ic --- --- --- --- --- --- --- --- --- 0.239
2.00 1,446 68.50 0.45 ic --- --- --- --- --- --- --- --- --- 0.448
2.50 1,807 69.00 0.59 ic --- --- --- --- --- --- --- --- --- 0.586
2.80 2,024 69.30 0.66 ic --- --- --- --- --- --- --- --- --- 0.655
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 5.1978 2.3000 0.5349 --------

3 0.0000 0.0000 0.0000 --------

5 0.0000 0.0000 0.0000 --------

10 12.1604 5.1000 0.6055 --------

25 16.1806 5.9000 0.6293 --------

50 0.0000 0.0000 0.0000 --------

100 22.1077 7.4000 0.6487 --------

File name: NAPA.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 1.79 1.36 1.13 0.99 0.89 0.81 0.75 0.70 0.66 0.63 0.60 0.57

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 3.00 2.35 1.98 1.73 1.55 1.41 1.30 1.21 1.14 1.07 1.02 0.97

25 3.60 2.84 2.39 2.09 1.87 1.70 1.57 1.46 1.36 1.29 1.22 1.16

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100 4.32 3.47 2.94 2.58 2.32 2.11 1.94 1.81 1.70 1.60 1.51 1.44

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: NAPA.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 0.00 2.45 0.00 3.44 4.12 4.95 5.56 6.14

SCS 6-Hr 0.00 1.50 0.00 2.12 2.53 3.03 3.40 3.76

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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