
Hydrologic Analysis 
Proposed New Vineyard Planting 
Acquisition 1510 Vineyard 
1510 Diamond Mountain Road 
Calistoga, CA 94515 
APN 020-400-013 
May 23, 2023 

The following analysis evaluates a vineyard planting proposal, to determine the project's 
potential to increase runoff or peak flow from the site. The project proposes development of two 
small vineyard blocks totaling approximately 2.4 acres on an approximately 36.3-acre parcel. 
This analysis, prepared by David Steiner, CPESC, CPSWQ, at the request of and in consultation 
with Mike Muelrath of Applied Civil Engineering, relies on the basic methodology of USDA 
Technical Release 55, as modeled in Version 1.00.10 ofWinTR-55 "Small Watershed 
Hydrology", a Windows-based application. The two drainage basins in the analysis, which total 
approximately 14.3 acres, are designated Watersheds AB and C, the former further divided into 
Sub-Areas A and B. The project drains southward to Diamond Mountain Creek, thence east and 
north to its confluence with the Napa River, southeast (downstream) of the city of Calistoga. 

The "headwaters" of both watersheds, a ridge uphill of the proposed project, is part of a 
rural residential development within Calistoga's city limits. These six parcels were already 
under development at the time of this observer's site visit on January 26, 2023. Although 
significant clearing and grading-and very little attempted winterization-were in evidence at 
that time, the analysis designates those parcels as "farmsteads", with a Curve Number of 74, 
under both pre- and post-project conditions. (Both watersheds are in areas designated as 
Hydrologic Soi] Group "B", in the USDA Web Soil Survey.) The area proposed for vineyard 
development, as well as areas east and west of the project, is designated as "Woods" in good 
hydrologic condition, with a Curve Number of 55. Post-project, the existing vineyards downhill 
(south) of the proposal, as well as the proposed project itself, are designated as "Vineyard 
(annual grass)" in good condition, CN 61. As Vineyards are not included among WinTR-55's 
land use alternatives, the application's "Custom Curve Number" field is adapted for use in the 
analysis. The option selected is found in a California-specific table in the NRCS Engineering 
Field Handbook.' This table's guidance calls for vineyard Curve Numbers equivalent to those of 
annual grass. 

The precipitation data for the modeled 24-hour storms of 2, 10, 50, and 100-year return 
intervals were taken from the median of each event's range of likely depths, as per NOAA Atlas 
14. A printout of the NOAA website's database page also accompanies this analysis. Pre- and 
post-project peak flow calculations for this location were derived from these values, using the 
appropriate "CA-I" distribution curve, implicit in the 2013 updates of the Atlas. 

Times of Concentration (Tc) for each of the watersheds were determined by plotting 
flowpaths from the hydrologically most remote points to designated outlets, or points of interest. 
The flowpaths include sheet flow, shallow concentrated flow and channel flow. Each 
component's data is entered into the model as slope length, gradient, Manning's "N" (roughness) 

__ 'Engineering Field Handbook, Part 650, Chapter 2, Supplement 1, USDAINRCS. Oct 
2008. 



factor, with additional characteristics-cross-sectional area and wetted perimeter, or a known 
velocity- required for channel flow. The "channel flow" components of Sub-Areas A and B, as 
well as "Reach l" in Watershed AB, representing flow in existing storm drains, were calculated 
in outside online calculators (printouts accompany this submital) and entered as velocities, or 
equivalent, open channel flows. These approximations make very small contributions to the 
overall Times of Concentration, and are in any event the same, pre- and post-project. 

As shown in the accompanying printouts of pre- and post-project runs of WinTR-55, the 
project as initially conceived is predicted to generate a small increase in peak flow in Watershed 
AB only. The strategy to eliminate this increase is to extend the Time of Concentration by 
temporarily storing a calculated volume of runoff at a strategic location on the plotted flowpath, 
in this case in a buried, 36" pipe, directly on the downhill boundary of the proposed vineyard 
block that is the source of the predicted increase. To determine the required retention volume, a 
smaller Sub-Watershed with its outlet on the Tc tlowpath, designated B-1, has been plotted and 
modeled for peak flows (to be temporarily retained in the storage structure). Capacity 
requirements for the retention structure are calculated as follows: 

• A manually-entered Tc increase of .047 hours to Sub-Area B brings the post-project, 100-
year peak of WS AB (9.58 cfs) to parity with the pre-project peak (9.33 cfs). 

• Sub-WS B-1 will generate a 100-year peak of 2.15 cfs. 
• .04 7 hours x 3600 seconds/hour= 169 .2 seconds 
• 169.2 seconds x 2.15 cfs = 363.8 cubic feet of required storage volume 
• Cross-sectional area of 36" pipe= 7.07 square feet (for buried storage) 
• 363.8 cf/ 7.07 sf= 51.4 linear feet of pipe, required for retention storage 

The accompanying Excel spreadsheet (Acq 1510 WS AB Retention, rev.xlsx) makes parallel 
calculations for the 2-, 10-, 50-, and l 00-year storms. This spreadsheet shows that the 
appropriate design storm is the I 00-year storm, for a retention structure in this watershed. 

Conclusion: 
With installation and maintenance of the specified retention structure in Sub-Watershed 

AB (Sub-Area B), and adherence to the other specifications of the Erosion Control Plan, the 
proposed project will result in no increase in peak flow or runoff, compared to pre-project 
conditions. 



DAS 

Sub-Area 
or Reach 

Identifier 

SUBAREAS 
Sub-Area A 

Sub-Area B 

REACHES 
Reach 1 

Down 

OUTLE~ 

Peak 
2-Yr 

(cfs) 
( h:-) 

0.79 
12.13 

1.05 
12.13 

1.05 
12.13 

1.05 
12.14 

1. 84 

ACQ 1510 WS AB, rev2 
Pre-project 

County, California 

Hydrograph Peak/Peak Time ~able 

Flow and Peak Time (hr) by Rainfall 
10-Yr 50-Yr 100-Yr 
(cfs) 

(hr) 

2.21 
12.13 

2.54 
12.13 

2.54 
12.13 

2.54 
12 .13 

4.74 

(cfs) (cfs) 
(hr) (hr) 

3. 8 0 4.49 
12.13 12.13 

4.15 4.85 
12.13 12.13 

4.15 4.85 
12.13 12.13 

4.15 4.85 
12.14 12.13 

7.95 9.33 

WinTR-55, Version 1.00.10 Page 1 

Return Period 

5/14/2023 4:16:37 PM 



DAS ACQ 1510 WS AB, rev2 
Pre-project 

County, California 

Storm Data 

Rainfall Depth by Rainfall Return Period 

2-Yr 
(in) 

4. 4 6 

5-Yr 
(in) 

5.68 

Storm Data Source: 
Rainfall Distribution Type: 

10-Yr 
(in) 

6.62 

Jimensionless Unit Hydrograph: 

WinTR-55, Version 1.00.10 

25-Yr 
(in) 

7.82 

50-Yr 
(in) 

8.69 

User-provided custom storm data 
Type CA-1 
<standard> 

Page 1 

100-Yr 
(in) 

9.53 

5/14/2023 

-Yr 
(in) 

.c 

4:17:28 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0.0 
0.5 
1. 0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB, rev2 
Pre-project 

County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4.270 

18.798 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 

(ft/ft) 

0.248 

End 
Area 

(sq ft) 

0 
0.2 
0.7 
2.4 

13.5 
52 

204 

WinTR-55, Version 1.00.10 Page 1 

Bottom 
Width 

(ft) 

Top 
Width 

(ft) 

0.2 
0.7 
1. 2 
2.2 
5.2 

10.2 
20.2 

0.2 

Side 
Slope 

. 5 : 1 

Friction 
Slope 

(ft/ft) 

0.248 

5/14/2023 4:18:54 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft} 

250 

Stage 
(ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB, rev2 
!?re-project 

County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4.270 

18.798 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 

(ft/ft) 

0.248 

End 
Area 

(sq ft} 

0 
0.2 
0.7 
2. 4 

13.5 
52 

204 

WinTR-55, Version 1.00.10 Page 1 

Bottom 
Width 

( ft} 

Side 
Slope 

See Pipe Fl ow Cal c u l a t or 

Top 
Width 

( ft} 

0.2 
0.7 
1. 2 
2.2 
5.2 

10,2 
20.2 

Friction 
Slope 

(ft/ft) 

0.248 

5/14/2023 4:18:54 PM 



DAS 

Sub-Area 
Identifier/ 

Sub-Area A 
SHEET 
SHALLOW 

Sub-Area B 
SHEET 
SHALLOW 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

100 
490 

80 

ACQ 1510 WS AB, rev2 
Pre-project 

County, California 

Sub-Area Time of Concentration Details 

Slope 
(ft/ft) 

0.1000 
0.2700 

0.0900 
0. 167 0 

Mannings's 
n 

0.240 
0.050 

0.240 
0.050 

End 
Area 

I sg ft) 

Wetted 
Perimeter 

(ft) 
Velocity 
(ft/sec) 

Travel 
Time 
(hr) 

0.106 
0. 02 0 

~ime of Concentration .126 

25.390 

0 .110 
0.021 
0.001 

Time of Concentration .132 

WinTR-55, Version 1.00.10 Page 1 5/14/2023 4:20:07 PM 



DAS ACQ 1510 WS AB, rev2 
Pre-project 

County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area 
Identifier Land Use 

Sub-Area AUser defined urban (Click button or 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

(good) 

Hydrologic 
Soil 

Group 

B 
B 
B 

Sub-Area BDirt (w/ right-of-way) B 
User defined urban (Click button or B 
Woods (good) B 
Farmsteads B 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 Page 1 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

.1 

5.9 

.1 
1.5 
2.4 
1.7 

5.7 

5/14/2023 

Curve 
Number 

61 
55 
74 

59 

82 
61 
55 
74 

63 

4:21:28 PM 



DAS ACQ 1510 WS AB, rev2 
Pre-project 

County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area 
Identifier 

Sub-Area A 

Land use 

Vineyard (annual grass) 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

Sub-Area B Dirt (w/ right-of-way) 
Vineyard (annual grass) 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 Page 1 

(good) 
(good) 

(good) 
(good) 

Hydrologic 
Soil 

Group 

B 
B 
B 

8 
B 
B 
B 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

.1 

5.9 

. 1 
1. 5 
2.4 
1. 7 

5.7 

5/14/2023 

Curve 
Number 

61 
55 
74 

59 

82 
61 
55 
74 

63 

4:21:28 PM 



DAS 

Sub-l\.rea 
or Reach 

Identifie:-: 

SUBAREAS 
Sub-Arca A 

Sub-Area B 

REACHSS 
Reach 1 

Down 

OUTLET 

ACQ 1510 WS AB 
Post-project, rev2 
County, California 

Hydrograph Peak/Peak Time Table 

Pea~ Flow and Peak Time (hr) by Rainfall 
2-Yr 10-Yr 50-Yr 100-Y,: 

(cf s) 
(hr) 

0. 7 9 
12.13 

l.19 
12.14 

1.99 
12.13 

1.99 
12.14 

1.99 

(cfs) 
(hr) 

2.21 
12.13 

2.74 
12.13 

4.95 
12.13 

4.95 
12 .13 

4.95 

(cfs) (cfs) 
(hr) (hr) 

3.80 4.49 
12.13 12.13 

1.40 5 .10 
12 .13 12 .13 

8.20 9.58 
12.13 12.13 

8.20 9.58 
12.13 :,2. 13 

8.20 9.58 

WinTR-55, Version 1.00.10 Page 1 

Return Period 

5/15/2023 11:12:36 AM 



DAS ACQ 1510 WS AB 
Pos~-project, rev2 
County, California 

Storm Data 

Rainfall Depth by Rainfall Return Period 

2-Yr 
(in) 

4.46 

5-Yr 
(in) 

5.68 

Storm Data Source: 
Rainfall Distribution Type: 

10-Yr 
(in) 

6.62 

Dimensionless Unit Hydrograph: 

WinTR-55, Version 1.00.10 

25-Yr 
(in) 

7.82 

50-Yr 
(in) 

8.69 

User-provided custom storm data 
Type CA-1 
<standard> 

Page 1 

100-Yr 
(in) 

9.53 

5/15/2023 

-Yr 
(in) 

.0 

11:13:25 AM 



DAS 

Sub-Area 
Identifier/ 

Sub-Area A 
SHEET 
SHALLOW 

Sub-Area B 
SHEET 
SHALLOW 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

100 
490 

80 

ACQ 1510 WS AB 
Post-project, rev2 
County, California 

Sub-Area Time of Concentration Details 

Mannings's 
Slope n 

(ft/ft) 

0.1000 
0.2700 

0.240 
0.050 

End 
Area 

(sq ft) 

Wetted 
Perimeter 

( ft) 
Velocity 
(ft/sec) 

Travel 
Time 
(hr) 

0. 106 
0.020 

Time of Concentration .126 

0.0900 
0.1670 

0.240 
0.050 

25.390 

0 .110 
0.021 
0.001 

Time of Concentration .132 

WinTR-55, Version 1.00.10 Page 1 5/15/2023 11:14:23 AM 



DAS 

Reach 
Identifier 

Reach l 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0 .0 
0 . 5 
1.0 
2.0 
5 . 0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2 

Napa County, California 

Reach Channel Rat ing Details 

Reach 
Manning 's 

n 

0.012 

Flow 
(cfs ) 

0.000 
4 .270 

1 8.798 
94.930 

932.931 
5595.439 

344 9 9.41 7 

Friction 
Slope 

( ft/ft) 

0.248 

End 
Area 

(sq fti 

0 
0.2 
0 .7 
2 .4 

13.5 
52 

204 

WinTR-55, Version 1.00 .10 Page 

Bottom 
Width 

(ft ) 

Top 
Wi dth 

(ft) 

0.2 
0.7 
1. 2 
2.2 
5.2 

10.2 
20.2 

0 . 2 

Side 
Slope 

. 5 : l 

Friction 
Slope 
(ft/ft) 

0.248 

5/17 / 2023 11: 19: 5 0 AM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2 
County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
3.834 

16.881 
85.250 

837.797 
5024.853 

30981.391 

Friction 
Slope 

(ft/ft) 

0.248 

End 
Area 

(sq ft) 

0 
0.2 
0.7 
2.4 

13.5 
52 

204 

WinTR-55, Version 1.00.10 Page 1 

Bottom 
Width 

(ft) 

Side 
Slope 

See Pipe Flow Calculator 

Top Friction 
Width Slope 

(ft) (ft/ft) 

0.2 0.248 
0.7 
l. 2 
2.2 
5.2 

10.2 
20.2 

5/15/2023 11: 16: 59 AM 



DAS ACQ 1510 WS AB 
Post-project, rev2 
County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area 
Identifier Land Use 

Sub-Area AUser defined urban (Click button or 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

Sub-Area BDirt (w/ right-of-way) 
User defined urban (Click button or 
Woods 
?armsteads 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 Page 1 

(good) 

(good) 

Hydrologic 
Soil 

Group 

3 
B 
B 

3 
B 
B 
B 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

.1 

5.9 

.1 
3.4 

. 5 
1. 7 

5.7 

5/15/2023 

Curve 
Number 

61 
55 
74 

59 

82 
61 
55 
74 

65 

11:15:47 AM 



DAS ACQ 1510 WS AB 
Post-project, rev2 
County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area 
Identifier Lane Use 

Sub-Area A Vineyard (annual grass) 
Woods 
Farrr.steads 

Total Area/ Weighted Curve Nc1mber 

Sub-Area B Dirt (w/ right-of-way) 
Vineyard (ann·.ial grass) 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 Page 1 

(good) 
(good) 

(good) 
(g ood ) 

1-Iydrologic 
Soil 

Group 

B 
B 
B 

B 
B 
B 
B 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

.1 

5.9 

.1 
3.4 

.5 
1.7 

5.7 

5/15/2023 

Curve 
[';umber 

61 
55 
74 

59 

82 
61 
55 
74 

65 

11:15:47 AM 



DAS 

Sub-Area 
or Reach 

Identifier 

SUBAREAS 
Sub-Area A 

Sub-Area B 

REACHES 
Reach 1 

Jown 

OUTLET 

Peak 
2-Yr 

(cfs) 
(hr) 

0. 79 
12 .13 

1. 09 
12.20 

1. 84 
12.16 

1. 8~ 
12.16 

:.84 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 2 

County, California 

Hydrograph Peak/Peak Time Tab~e 

Flow and Peak 
10-Yr 

Time (hr) by Rainfall 
50-Yr 100-Yr 

(cfs) 
(hr) 

2.21 
12.13 

2.51 
12.18 

4.63 
12.14 

4.63 
12.15 

4.63 

(cfs) (cfs) 
(hr) (hr) 

3.80 4.49 
12 .13 12.13 

4.04 4.68 
12.18 12.19 

7.70 9.01 
12.15 12.15 

7.70 9.01 
12.15 12.15 

7.70 9.01 

WinTR-55, Version 1.00.10 Page 1 

Return Period 

5/22/2023 2: 40: 39 PM 



DAS 

2-Yr 
(in) 

4.46 

5-Yr 
(in) 

5.68 

Storm Data Source: 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 2 

County, California 

Storm Data 

Rainfall Depth by Rainfall Return Period 

10-Yr 
(in) 

6.62 

25-Yr 
( ir:) 

7.82 

50-Yr 
(in) 

8.69 

Rainfall Distribution Type: 
User-provided custom storm data 
Type CA-1 

Dimensionless Unit Hydrograph: <standard> 

WinTR-55, Version 1.00.10 Page 1 

100-Yr 
(in) 

9.53 

5/22/2023 

-Yr 
(in) 

.0 

2:42:53 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 2 

County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4.270 

18.798 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 

(ft/ft) 

0.248 

End 
Area 

(sq ft) 

0 
0.2 
0.7 
2. 4 

13.5 
52 

204 

WinTR-55, Version 1.00.10 Page 1 

Bottom 
Width 

(ft) 

Top 
Width 

(ft) 

0.2 
0.7 
1.2 
2.2 
5.2 

10.2 
20.2 

0.2 

Side 
Slope 

. 5 : 1 

Friction 
Slope 

(ft/ft) 

0.248 

5/22/2023 2: 4 4: 25 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 2 

County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4.270 

18.798 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 
(ft/ft) 

0.248 

End 
Area 

( sq ft) 

0 
0.2 
0.7 
2.4 

13.5 
52 

204 

WinTR-55, Version 1.00.10 Page 1 

Bottom 
Width 

(ft) 

Side 
Slope 

See Pipe Flow ca·1 c11lator 

Top 
Width 

(ft) 

0.2 
0.7 
1.2 
2.2 
5.2 

10.2 
20.2 

Friction 
Slope 

(ft/ft) 

0.248 

5/22/2023 2: 4 4: 25 PM 



DAS 

Sub-Area 
Identifier/ 

Sub-Area A 
SHEET 
SHALLOW 

Sub-Area B 
SHEET 
SHALLOW 
CHANNEL 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

100 
490 

80 
7 60 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 2 

County, California 

Sub-Area Time of Concentration Details 

Mannings's 
Slope n 

(ft/ft) 

0.1000 
0.2700 

0.240 
0.050 

End 
Area 

(sq ft) 

Wetted 
Perimeter 

(ft) 
Velocity 
(ft/sec) 

Travel 
Time 
(hr) 

0.106 
0.020 

Time of Concentration .126 

0.0900 0.240 
0.1670 0.050 

25.390 
2.000 

Time of Concentration 

0. 110 
0.021 
0.001 
0.106 

.238 

WinTR-55, Version 1.00.10 Page 1 5/22/2023 2:45:15 PM 



DAS 

Sub-Area 
Identifier/ 

Sc.b-Ar:ea A 
SHEET 
SHALLOW 

Sub-l\rea B 
SHEET 
SHALLOW 
CHANNEL 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

100 
490 

80 

l\CQ :510 WS AB 
Post-project, rev2, Tc inc 2 

County, California 

Sub-Area Time of Concentration Details 

Slope 
(ft/ft) 

0. 1000 
0.2700 

Mannings's 
n 

0.240 
0.050 

End 
Area 

( sq ft) 

Wetted 
Perimeter 

(ft) 
Velocity 
(ft/sec) 

Time of Concentration 

0.0900 0.240 
0.1670 0.050 

25.390 
Mc111uc1 I l~ri l I. y 

Time of Concentration 

Travel 
Time 
(hr) 

0.106 
0.020 

.:26 
--------

0 .110 
0.021 
0.001 
0.106 

.238 
---------,---

WinTR-55, Version 1.00.10 Page 1 5/22/2023 2:45:15 PM 



DAS 

Sub-Area 
Identifier 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 2 

County, California 

Sub-Area Land Ose and Curve Number Details 

Land Use 
Hydrologic 

Soil 
Group 

Sub-Area AOser defined urban (Click button or 
Woods (good) 

B 
B 
B Farmsteads 

Total Area/ Weigr.ted Curve Number 

Sub-Area BDirt (w/ right-of-way) B 
User defined urban (Click button or B 
Woods (good) B 
Farmsteads B 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 Page 1 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

.1 

5.9 

. 1 
3.4 

. 5 
1. 7 

5.7 

5/22/2023 

Curve 
Number 

61 
55 
74 

59 

82 
61 
55 
74 

65 

2:45:39 PM 



DAS ACQ 1510 WS AB 
Post-project, rev2, Tc inc 2 

County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area 
Identifier Land Use 

Hydrologic 
Soil 

Group 

Sub-Area A 

Sub-Area B 

Vineyard (annual grass) 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

Dirt (w/ right-of-way) 
Vineyard (annual grass) 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 Page 1 

(good) 
(good) 

(good) 
(good) 

B 
B 
B 

B 
B 

B 
B 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

.1 

5.9 

.1 
3.4 

. 5 
1.7 

5.7 

5/22/2023 

Curve 
Number 

61 
55 
74 

59 

82 
61 
55 
74 

65 

2:45:39 PM 



DAS 

Sub-Area 
or Reach 

Identifier 

SUBAREAS 
Sub-Area A 

Sub-Area B 

REACHES 
Reach 1 

Down 

OUTLET 

Peak 
2-Yr 

(cfs) 
(hr) 

0.79 
12.13 

1.12 
12.17 

1.90 
12.15 

1. 89 
12.15 

1.89 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 10 

County, Cal i fornia 

Hydrograph Peak/Pea k Time Table 

Flow and Peak 
1 0-Yr 
{cfs) 

Time {h r ) by Rainfal l Return Period 
50-Yr 100-Yr 
(cfs) (cfs) 

(hr) (hr) (hr) 

2.21 3.80 4.49 
12. 13 12.13 12.13 

2.58 4. 15 4.81 
12 . 17 12.17 12 .17 

4.74 7.87 9.21 
12.14 12.14 12. 14 

4 .74 7. 87 9.21 
12.14 12.15 12.15 

4. 7 4 7.87 9.21 

WinTR-55, Version 1.00.10 Page l 5/22/2 023 3:10:49 PM 



DAS 

2-Yr 
( in ) 

t,. 46 

5-Yr 
( in) 

5.68 

Storm Da ta Source: 

ACQ 1510 WS AB 
Pos~-project, rev2, Tc inc 10 

County, California 

Storm Da ta 

Rainfali Depth by Rainfall Retu rn Period 

10-Yr 
( in) 

€. 62 

25-Yr 
(in) 

7. 8?. 

50-Yr 
(in) 

8.69 

Rainfall Distribution Type: 
Oser-provided custom storm data 
Type CA-1 

Dimensionless Unit Hyd rograph: <standard> 

WinTR-55, Version 1.00.10 Page 1 

100-Yr 
(in) 

9.53 

5/22/2 023 

-Yr 
( in) 

.o 

3:11:26 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 10 

County, California 

Reach Channel Rating Details 

Reach 
Mar:ning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4.270 

18. 7 98 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 

(ft/ft) 

0.248 

End 
Area 

(sq ft) 

0 
0.2 
0.7 
2.4 

13.5 
52 

204 

WinTR-55, Version 1.00.10 Page 1 

Bottom 
Width 

(ft) 

Top 
Width 

( ft) 

0.2 
0.7 
1. 2 
2.2 
5.2 

10.2 
20.2 

0.2 

Side 
Slope 

. 5 : 1 

Friction 
Slope 

(ft/ft) 

0.248 

5/22/2023 3:12:41 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 10 

County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4.270 

18.798 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 

(ft/ft) 

0.248 

End 
Area 

(sq ft) 

0 
0.2 
0.7 
2.4 

13.5 
52 

204 

WinTR-55, Version 1.00.10 Page 1 

Bottom 
Width 

(ft) 

See Pipe 

Top 
Width 

(ft) 

0.2 
0.7 
1. 2 
2.2 
5.2 

10.2 
20.2 

Side 
Slope 

Flow Ca 1 c.u la tor 

Friction 
Slope 
(ft/ft) 

0.248 

5/22/2023 3:12:41 PM 



DAS 

Sub-Area 
Identifier/ 

Sub-Area A 
SHEET 
SHALLOW 

Sub-Area B 
SHEET 
SHALLOW 
CHANNEL 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

100 
490 

80 
500 

ACQ 15:o ws AB 
Post-project, rev2, Tc inc 10 

County, California 

Sub-Area Time of Concentration Details 

Mannings's 
Slope n 

(ft/ft) 

0.1000 
0.2700 

0.240 
0.050 

End 
Area 

(sq ft) 

Wetted 
Perimeter 

(ft) 
Velocity 
(ft/sec) 

Travel 
Time 
(hr) 

0.106 
0.020 

Time of Concentration .126 

0.0900 
0.2.670 

0.240 
0.050 

25.390 
2.000 

Time of Concentration 

0 .110 
0.021 
0.001 
0.069 

0.201 

WinTR-55, Version 1.00.10 Page 1 5/22/2023 3: 13: 06 PM 



DAS 

Sub-Area 
Identifier/ 

Sub-Area A 
SHEET 
SHALLOW 

Sub-Area B 
SHEET 
SHALLOW 
CHANNEL 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

100 
490 

80 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 10 

County, California 

Sub-Area Time of Concentration Details 

Slope 
(ft/ft) 

0.1000 
0.2700 

Mannings's 
n 

0.240 
0.050 

End 
Area 

(sq ft) 

Wetted 
Perimeter 

( ft) 
Velocity 
(ft/sec) 

Time of Concentration 

0.0900 0.240 
0. 1670 0.050 

25.390 
Manuc1l En try 

Time of Concentration 

Travel 
Time 
(hr) 

0 .106 
0.020 

. 12 6 
======== 

0 .110 
0.021 
0.001 
0.069 

0.201 
======== 

WinTR-55, Version 1.00.10 Page 1 5/22/2023 3:13:06 PM 



DAS 

Sub-Area 
Identifier 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 10 

County, Caiifornia 

Sub-Area Land Use and Curve Number Details 

Land Use 
Hydro logic 

Soil 
Group 

Sub-Area AUser defined urban (Click button or 
Woods (good) 

B 
B 
B Farmsteads 

Total Area/ Weighted Curve Number 

Sub-Area BDirt (w/ right-of-way) B 
User defined urban (Click button or B 
Woods (good) B 
Farmsteads B 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 Page 1 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

.1 

5.9 

. 1 
3.4 

. 5 
1. 7 

5.7 

5/22/2023 

Curve 
Number 

61 
55 
74 

59 

82 
61 
55 
74 

65 

3:13:28 PM 



DAS ACQ 1510 WS AB 
Post-project, rev2, Tc inc 10 

County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area 
Identifier La,-id Use 

P.ydrologic 
Soil 

Group 

Sub-Area A 

Sub-Area B 

Vineyard ( annual grass I 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

Dirt (w/ right-of-way) 
Vi:1eyard (annual grass) 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

WinT~-55, Version 1.00.10 Page 1 

(good) 
(good) 

(good) 
(good) 

B 
B 
B 

B 
B 
B 
B 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

. 1 

5.9 

. l 
3.4 

.5 
1. 7 

5.7 

5/22/2023 

Curve 
Number 

61 
55 
7~ 

59 

82 
61 
55 
74 

65 

3:13:28 PM 



DAS 

Sub-Area 
or Reach 

Identifier 

SUBAREAS 
Sub-Area A 

Sub-Area B 

REACHES 
Reach 1 

Down 

OUTLET 

Peak 
2-Yr 

(cfs) 
(hr) 

0.79 
12.13 

1. 14 
12.16 

1.92 
12.15 

1. 92 
12.15 

1.92 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 50 

County, California 

Hydrograph Peak/Peak Time Table 

Flow and Peak 
10-Yr 

Tiree (hr) by Rainfall 
50-Yr 100-Yr 

( cf s) 
(hr) 

2.21 
12.13 

2. 62 
12.16 

4.79 
12.14 

4.79 
12.14 

4.79 

lcfs) (cfs) 
(hr) (hr) 

3.80 4.49 
12.13 12 .13 

4.21 4.87 
12.16 12.16 

7.95 9.30 
12.14 12.14 

7,95 9.30 
12.15 12.14 

7.95 9.30 

WinTR-55, Version 1.00.10 Page 1 

Return Period 

5/22/2023 3:26:09 PM 



DAS 

2-Yr 
(in) 

4.46 

5-Yr 
(in) 

5.68 

Storm Data Source: 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 50 

County, California 

Storm Data 

Rainfall Depth by Rainfall Return Period 

10-Yr 
(in) 

6.62 

25-Yr 
(in) 

7.82 

50-Yr 
I ir.l 

8.69 

Rainfall Distribution Type: 
User-provided custom storm data 
Type CA-1 

Dimensionless Unit Hydrograph: <star.dard> 

WinTR-55, Version 1.00.10 Page 1 

100-Yr 
(in) 

9.53 

5/22/2023 

-Yr 
(in) 

. 0 

3: 2 6: 32 PM 



DAS 

Sub-Area 
Identifie r / 

Sub-Area A 
SHEET 
SHALLOW 

Sub-Area B 
SHEET 
SHALLOW 
CHANNEL 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

1 00 
490 

80 
380 

ACQ 151 0 WS AB 
Post-project, r e v2, Tc inc 50 

County, Cal ifornia 

Sub-Area Time of Concentration Detail s 

Mannings 's 
Slope n 

(f t / ft) 

0.10 00 
0 . 27 00 

0.240 
0.050 

End 
Area 

(sq ft) 

We tted 
Per i me ter 

( ft) 
Veloci ty 
(ft / sec ) 

Travel 
Time 
(h r) 

0 . 106 
0 . 02 0 

Time o f Concentration .12 6 

0. 0900 
0 .1670 

0 .2 40 
0.050 

25.390 
2.000 

0. 110 
0 . 02 1 
0 . 00 1 
0 . 053 

Time of Concentratio n . 1 85 

WinTR-55 , Version 1.00 . 10 Page 1 5/22 /2023 3:27:24 PM 



DAS 

Sub-Area 
Identifier/ 

Sub-Area A 
SHEET 
SHALLOW 

Sub-Area B 
SHEET 
SHALLOW 
CHANNEL 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

100 
490 

80 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 50 

County, California 

Sub-Area Time of Concentration Details 

Mannings's 
Slope n 
(ft/ft) 

0.1000 
0.2700 

0.240 
0.050 

End 
Area 

(sq ft) 

Wetted 
Perimeter 

(ft) 
Velocity 
(ft/sec) 

Travel 
Time 
(hr) 

0.106 
0.020 

Time of Concentration .126 

0.0900 0.240 
0.1670 0.050 

Manual Entry 
25.390 

Time of Concentration 

0. 110 
0.021 
0.001 
0.053 

.185 

WinTR-55, Version 1.00.10 Page 1 5/22/2023 3:27:24 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 50 

County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4.270 

18.798 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 

(ft/ft) 

0.248 

End 
Area 

(sq ft) 

0 
0.2 
0.7 
2.4 

13 .5 
52 

204 

WinTR-55, Version 1.00.10 Page l 

Bottom 
Width 

(ft) 

Top 
Width 

( ft) 

0.2 
0.7 
1. 2 
2.2 
5.2 

10.2 
20.2 

0.2 

Side 
Slope 

. 5 : l 

Friction 
Slope 

(ft/ft) 

0.248 

5/22/2023 3:26:59 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
( ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 50 

County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4. 270 

18.798 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 

(ft/ft) 

0.248 

End 
Area 

( sq ft) 

0 
0.2 
0.7 
2.4 

13 .5 
52 

204 

WinTR-55, Version 1.00.10 Page 1 

Bottom 
Width 

(ft) 

See Pipe 

Top 
Width 

(ft) 

0.2 
0.7 
1.2 
2.2 
5.2 

10.2 
20.2 

Side 
Slope 

Flow Calculator: 

Friction 
Slope 

(ft/ft) 

0.248 

5/22/2023 3: 2 6: 59 PM 



DAS 

Sub-Area 
Identifier 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 50 

County, California 

Sub-Area Land Use and Curve Number Details 

Land Use 
Hydrologic 

Soil 
Group 

Sub-Area AUser defined urban (Click button or 
Woods (good) 

B 
B 
B Farmsteads 

Total Area/ Weighted Curve Number 

Sub-Area BDirt (w/ right-of-way) B 
User defined urban (Click button or B 
Woods (good) B 
Farmsteads B 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 ?age 1 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

. 1 

5.9 

.1 
3.4 

. 5 
1. 7 

5.7 

5/22/2023 

Curve 
Number 

61 
55 
74 

59 

82 
61 
55 
74 

65 

3:27:42 PM 



DAS ACQ 1510 WS AB 
Post-project, rev2, Tc inc 50 

County, California 

Sub-Area _!_,and Use and Curve Number Details 

Sub-Area 
Identifier 

Sub-Area A Vineyard 
Woods 
Farmsteads 

Total Area 

Sub-Area B ::Ji.rt (w/ 

Land Use 

(an:rna:C. grass) 

I Weighted Curve 

r~ght-of-way) 
Vineyard (annual grass) 
Woods 
Farmsteads 

Total Area I Weighted Cuyve 

WinTR-55, Version 1.00.10 

(good) 
(good) 

Number 

(good) 
(good) 

Number 

Page 

Hydrologic 
Soil 

Groi:p 

3 
B 
B 

B 
B 
B 
B 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

. 1 

5.9 

.1 
3. 4 

.5 
1.7 

5.7 

5/22/2023 

Curve 
Number 

61 
55 
74 

59 

82 
6: 
55 
74 

65 

3:27:47. PM 



DAS 

Sub-Area 
or Reach 

Identifier 

SUBAREAS 
Sub-Area A 

Sub-Area B 

REACHES 
Reach 1 

Down 

OUTLET 

Peak 
2-Yr 

(cfs) 
(hr) 

0. 79 
12.13 

1.14 
12.15 

1. 93 
12.15 

1.93 
12.15 

1. 93 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 100 

County, California 

Hydrograph Peak/Peak Time Table 

Flow and Peak 
10-Yr 

Time (hr) by Rainfal~ 
50-Yr 100-Yr 

(cfs) 
(hr) 

2.21 
12.13 

2.63 
12. 15 

4.81 
12.14 

4. 81 
12.14 

4.81 

(cfs) (cfs) 
(hr) (hr) 

3.80 4.49 
12.13 12.13 

4.22 4.90 
12.15 12.15 

7.98 9.33 
12.14 12.14 

7.98 9.33 
12.14 12.14 

7.98 9.33 

WinTR-55, Version 1.00.10 Page 1 

Return Period 

5/22/2023 3:39:54 PM 



DAS 

2-Yr 
(in) 

4.46 

5-Yr 
(in) 

5.68 

Storm Data Source: 

ACQ ~510 WS AB 
Post-project, rev2, Tc inc 100 

County, California 

Storm Data 

Rainfall Depth by Rainfall Return Period 

lJ-Yr 
(in) 

6.62 

25-Yr 
(in) 

7.82 

50-Yr 
( ir.) 

8.69 

Rainfall Distribccion Type: 
User-provided custo~ storm data 
Type CA-1 

Dimensionless Unit Hydrograph: <s 0~andard> 

WinTR-55, Version 1.00.10 Page 

l0J-Yr 
(rn) 

9.53 

5/22/2023 

-Yr 
(in) 

.0 

3:40:15 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 100 

County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4.270 

18.798 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 

(ft/ft) 

0.248 

End 
Area 

(sq ft) 

0 
0.2 
0.7 
2.4 

13.5 
52 

204 

WinTR-55, Version 1.00.10 Page 1 

Bottom 
Width 

(ft) 

Top 
Width 

(ft) 

0.2 
0.7 
1. 2 
2.2 
5.2 

10.2 
20.2 

0.2 

Side 
Slope 

. 5 : 1 

Friction 
Slope 
(ft/ft) 

0.248 

5/22/2023 3:40:34 PM 



DAS 

Reach 
Identifier 

Reach 1 

Reach 
Identifier 

Reach 1 

Reach 
Length 

(ft) 

250 

Stage 
(ft) 

0.0 
0.5 
1.0 
2.0 
5.0 

10.0 
20.0 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 100 

County, California 

Reach Channel Rating Details 

Reach 
Manning's 

n 

0.012 

Flow 
(cfs) 

0.000 
4.270 

18.798 
94.930 

932.931 
5595.439 

34499.417 

Friction 
Slope 
(ft/ft) 

0.248 

End 
Area 

(sq ft) 

0 
0.2 
0.7 
2. 4 

13.5 
52 

204 

WinTR-55, Version 1.00.10 Page 

Bottom 
Width 

( ft) 

See Pipe 

Top 
Width 

(ft) 

0.2 
0.7 
1.2 
2.2 
5.2 

10.2 
20.2 

Side 
Slope 

F'low Calculator 

Friction 
Slope 
(ft/ft) 

0.248 

5/22/2023 3:40:34 PM 



DAS 

Sub-Area 
Identifier/ 

Sub-Area A 
SHEET 
SHALLOW 

Sub-Area B 
SHEET 
SHALLOW 
CHANNEL 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

100 
490 

80 
340 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 100 

County, California 

Sub-Area Time of Concentration Details 

Mannings's 
Slope n 

(ft/ft) 

0.1000 
0.2700 

0.240 
0.050 

End 
Area 

(sq ft) 

Wetted 
Perimeter 

(ft) 
Velocity 
(ft/sec) 

Travel 
Time 
(hr) 

0.106 
0.020 

Time of Concentration .126 

0.0900 
0.1670 

0.240 
0.050 

25.390 
2.000 

0. 110 
0.021 
0.001 
0.047 

Time of Concentration .179 

WinTR-55, Version 1.00.10 Page 5/22/2023 3:41:04 PM 



DAS 

Sub-Area 
Identifier/ 

Sub-Area A 
SHEET 
SHALLOW 

Sub-Area B 
SHEET 
SHALLOW 
CHANNEL 
CHANNEL 

Flow 
Length 

(ft) 

100 
610 

100 
490 

80 

ACQ 1510 WS AB 
Post-project, rev2, Tc inc 100 

County, California 

Sub-Area Time of Concentration Details 

Mannings's 
Slope n 

(ft/ft) 

0.1000 0.240 
0.2700 0.050 

End 
Area 

(sq ft) 

Wetted 
Perimeter 

(ft) 
Velocity 
(ft/sec) 

Time of Concentration 

0.0900 0.240 
0.1670 0.050 

25.390 
ManL1al Entry 

Time of Concentration 

Travel 
Time 
(hr) 

0.106 
0.020 

.12 6 
--------

0 .110 
0.021 
0.001 
0.047 

.179 
======== 

WinTR-55, Version 1.00.10 Page 1 5/22/2023 3:41:04 PM 



DAS ACQ 1510 WS AB 
Post-project, rev2, Tc inc 100 

County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area 
Identifier Land Use 

Sub-Area AUser defined urban (Click button or 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

Sub-Area BDirt (w/ right-of-way) 
User defined urban (Click button or 
Woods 
Farmsteads 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 Page 1 

(good) 

(good) 

Hydrologic 
Soil 

Group 

B 
B 
B 

8 
B 
B 

B 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

.1 

5.9 

.1 
3.4 

.5 
1. 7 

5.7 

5/22/2023 

Curve 
Number 

61 
55 
74 

59 

82 
61 
55 
74 

65 

3:41:35 PM 



DAS ACQ 1510 WS AB 
Post-project, rev2, Tc inc 100 

County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area 
Identifier Land Use 

Hydro logic 
Soil 

Group 

Sub-1\rea A 

S·c1b-Area 8 

Vineyard (annual grass) 
Woods 
Furmsteads 

Totul Areu / Weighced Curve Number 

Dirt (w/ right-of-way) 
Vineyurd (annual grass) 
Woods 
Farmsceads 

Total Area / Weighted Curve Number 

WinTR-55, Version 1.00.10 Page 

(good) 
(good) 

(good) 
(good) 

8 
B 
8 

B 
B 
B 
13 

Sub-Area 
Area 
(ac) 

3.5 
2.3 

.1 

5.9 

. 1 
3.4 

,5 
:.7 

5.7 

5/22/2023 

Curve 
Number 

61 
55 
74 

59 

82 
61 
55 
74 

65 

3:41:35 PM 



DAS 

Sub-Area 
or Reach 

Identifier 

SUBAREAS 
Sub WS B-1 

REACHES 

OUTLET 

Peak 
2-Yr 

(cfs I 
(hr) 

0.61 
12.13 

0.61 

ACQ 1510 Sub-WS B-1 
Post-project, rev 

County, California 

Hydrograph Peak/Peak Time Table 

Flow and Peak 
10-Yr 

Time (hr) by Rainfall 
50-Yr 100-Yr 
(cfs) (cfs) (cfs) 

(hr) (hr) (hr) 

1. 24 1.88 2.15 
12 .13 12.13 12 .13 

1. 24 1. 8 8 2.15 

WinTR-55, Version 1.00.10 Page 1 

Return Period 

5/22/2023 11:37:54 AM 



DAS ACQ 1510 Sub-WS B-1 
?ost-project, rev 

County, California 

Storm Data 

Rainfall Depth by Rainfall Return Period 

2-Yr 
(in) 

4. 4 6 

5-Yr 
(in) 

5. 68 

Storm Data Source: 
Rainfall Distribution Type: 

10-Yr 
(in) 

6.62 

Dimensionless Unit Hydrograph: 

WinTR-55, Version 1.00.10 

25-Yr 
(in) 

7.82 

50-Yr 
I in) 

8.69 

User-provided custom storm data 
Type CA-1 
<standard> 

Page 1 

100-Yr 
(in) 

9.53 

5/22/2023 

-Yr 
(in) 

.0 

11:38:23 AM 



DAS 

Sub-.D,rea 
Identifier/ 

Sub WS B-1 
SHEET 
SHALLOW 

Flow 
Length 

(ft) 

100 
490 

ACQ 1510 Sub-WS B-1 
Post-project, rev 

County, California 

Sub-Area Time of Concentration Details 

Slope 
(ft/ft) 

0.0900 
0. 1670 

Mannings 's 
n 

0 . 240 
0.050 

End 
Area 

(sq ft) 

Wetted 
Perimeter 

(ft) 
Velocity 
(ft/sec) 

Travel 
Time 
(hr) 

0 .110 
0.021 

Time of Concentration . 131 

WinTR-55 , Vers i on 1 .00 . 10 Page 5 /22/2023 11 :39 :2 5 AM 



DAS ACQ 1510 Sub-WS B-1 
Post-project, rev 

County, California 

Sub-Area I,and Use and Curve Number Detil i ls 

Sub-Area 
Identifier Land lls e 

Suh WS B-lUser defined u r ban (Click button or 
Farms':eads 

Total Area/ Weighted Curve Number 

WinTR-55, Version l.OC .10 Page 

Hydrologic 
Soi l 

Group 

B 
B 

Sub-Area 
Area 
(ac) 

.5 
1.6 

2.1 

5/22/2023 

Curve 
Number 

61 
74 

71 

11 : 40 : 2C AM 



DAS ACQ 1510 Sub - WS B-1 
Post-pro ject , rev 

County, Ca l i fo rnia 

Sub-Area Land Use and Cu r v e Number Details 

Sub-Area 
Identifier Land Use 

Sub WS B-1 Vineyard (annual grass) 
,'armsteads 

Total Area/ Weighted Curve Number 

WinTR-55, Version 1.00.10 Page l 

Hydro logic 
Soi l 

Group 

(good ) B 
B 

Sub-Area 
Area 
(ac ) 

. 5 
1 . 6 

2.1 

5 /2 2/2 02 3 

Curve 
Number 

61 
74 

7 1 

11 :40: 20 AM 



Manning Formula Uniform Pipe Flow at Given Slope and Depth 

ACQ 1510 WS AB, Sub-area B Tc storm drain 

Storm drain 80' @ 41.3% 
Results 

Flow, Q (See notes) 5.5000 cfs .... 
Inputs Velocity, v 25.3853 ft/sec .., 

Pipe diameter, do 12 in .... Velocity head. hv 10.0152 fl H20 .... 

M.annin9.IO.U9hru1Ji~ . ..n 0.012 Flow area 0.2167 fl"2 .... 
Wetted perimeter 1.2025 fl .... 

Pressure slope (possibly 1 equal to pipe slope), S0 .413 rise/run .... 
Hydraulic radius 0.1802 fl .... 

Percent of (or ratio to) full depth (100% or 1 if Hawing full) 0.32 fraction .,,. Topwidlh, T 0.9329 ft .... 

Er.!2~~ . ...E 9.66 

Average shear stress (tractive force), tau 4.6455 psf .., 

Q 
Notes: 

This Is the flow ■nd depth Inside the pipe. 

Getting the flow Into the pipe may require slgnificanlly higher headwater depth. Add at least 1.5 times the velocity head to get the headwater depth 
or .s.!llUDY..z:mi~1'2rial for standard culvert headwater calculations using HY-8. 

1/1 



Manning Formula Uniform Pipe Flow at Given Slope and Depth 
.. .. 

1ACQ 1510 WSAB Reach 1 
: 

!storm drain 250'@ 24.8% 
I 

I Results 
i Flow, Q (See notes) 3.8274 cfs .... 
11nputs 

Velocity, V 17.6653 ft/sec.., 
.... Pipe diameter, do 12 in 

.... I Velocity head, hv 4.8500 ft H2O 
Manning roughness ,!! 0.012 Flow area 0.2167 ft"2 V 

Wetted perimeter 1.2025 ft V 

• Pressure slope (possibly 1 equal to pipe slope), So .20 

rise/run .... Hydraulic radius 0.1802 ft ... 
1 Percent of (or ratio to) full depth (100% or 1 if flowing Top width, T 0.9329 ft ... 
1 full) 0.32 fraction "" Froude number, F 6.53 
I Average shear stress (tractive force), I 2.2496 psf ... 
I 

tau 

Q 
Notes: 

This Is the flow and depth Inside the pipe. 

Getting the flow into the pipe may require significanUy higher headwater depth. Add at least 1.5 times the velocity head to get the headwater 

depth or see___!!l~ 2-minute tutorial for standard culvert headwater calculations using HY-8. 

! 

I 
I 

1/1 



DAS 

Sub-Area 
or Reach 

Iden'cifier 

SUBAREAS 
Main 

REACHES 

OUTLET 

ACQ 1510 WS C 
Pre-project, rev 

County, California 

Hydrograph Peak/Peak Time Table 

Peak ~low and Peak Time (hr) by Rainfall 
2-Yr 10-Yr 50-Yr 100-Yr 

(cfs) (cfs) (cfs) (cfs) 
(r.r) (hr) (hr) (hr) 

0.64 1. 37 2.14 2.46 
12.17 12.16 12.16 12.16 

0.64 1. 37 2.14 ?, . 4 6 

WinTR-55, Version 1.00.10 Page 1 

Retur:-i Period 

5/22/2023 12:20:53 PM 



DAS ACQ 1510 WS C 
Pre-project, rev 

County, California 

Storm Data 

Rainfall Depth by ~ainfall Return Period 

2-Yr 
(in) 

4. 4 6 

5-Yr 
(in) 

5. 68 

Storm Data Source: 
Rainfall Distribution Type: 

10-Yr 
(in) 

6.62 

Dimensionless Unit Hydrograph: 

WinTR-55, Version 1.00.10 

25-Yr 
(in) 

7.82 

50-Yr 
(in) 

8.69 

User-provided custom storm data 
Type CA-1 
<standard> 

Page 1 

100-Yr 
(in) 

9.53 

5/22/2023 

-Yr 
(in) 

.0 

12: 21: 18 PM 



DAS 

Sub-Area 
IdentifiGr/ 

Main 
SHEET 
SHALLOW 
CHA!iiNEL 

Flew 
Length 

(ft) 

100 
470 
155 

ACQ 1510 WS C 
?re-proJect, rev 

County, California 

Sub-Area Time of Concentration Details 

Ma!lnir.gs' s 
Slope n 

(ft/ft) 

0.0300 
0.1670 
0.2580 

o.2qo 
0.050 
0.045 

End 
Area 

(sq ft) 

5.00 

Wetted 
Perimeter 

I ft) 

6.00 

Velocity 
(ft/sec) 

l~.352 

Travel 
Time 
(hr) 

0.171 
0.020 
0.003 

Time of Concentration .194 

WinTR-55, Version 1.00.10 Page 5/22/2023 12:21:48 ?M 



DAS 

Sub-Area 
Identifier 

Main 

ACQ 1510 WS C 
Pre-project, rev 

County, California 

Sub-Area Land Use and Curve Number Details 

Land Use 

Dirt 
Woods 

(w/ right-of-way) 

Farmsteads 

Total Area/ Weighted Curve Number 

(good) 

Hydro logic 
Soil 

Group 

B 
B 
B 

WinTR-55, Version 1.00.10 Page 1 

Sub-Area 
Area 
(ac) 

.1 

. 9 
1. 7 

2.7 

5/22/2023 

Curve 
Number 

82 
55 
74 

68 

12:22:07 PM 



DAS ACQ 151D WS C 
Post-project, rev 

County, ca:ifornia 

Hydrograph Peak/Peak Time Table 

Sub-Area 
or Reach 

Peak F~ow and Peak Time (hr) by Rainfall Return Period 
2-Yr 10-Yr 50-Yr 100-Yr 

Identifier (cfs) 
(hr) 

S'JBAREAS 
Mair. 0.64 

12 .17 

REACHES 

OUTLET 0.64 

(cfs) 
(hr) 

1. 37 
12.16 

1.37 

WinTR-55, Version l.OC.10 

(cfs) 
(hr) 

2.14 
12.16 

2. 14 

Page 

(cfs) 
(hr) 

2.<:6 
12.16 

2. 4 6 

1 5/22/2023 12:25:22 PM 



DAS ACQ 15l0 WS C 
Post-project~ rev 

County, California 

Storm Data 

Rainfall Depth by Rainfall Return Period 

2-Yr 
(in) 

4.46 

5-Yr 
(in) 

5. 68 

Storm Data Source: 
Rainfall Distribution Type: 

10-Yr 
(in) 

6.62 

Dimensionless Unit Hydrograph: 

WinTR-55, Version 1.00.10 

25-Yr 
(in) 

7.82 

50-Yr 
;in) 

8. 69 

User-provided custom storm data 
Type CA-1 
<standard> 

Page 1 

100-Yr 
(in) 

9.53 

5/22/2023 

-Yr 
(in) 

.0 

12:25:47 PM 



DAS 

Sub-Area 
:identifier/ 

Main 
SHEET 
SHALLOW 
CHAN'.'JEL 

Flow 
Length 

(ft) 

100 
470 
155 

ACQ 15:0 WS C 
Post-project, rev 

County, California 

Sub-Area Time of Concentratjon Details 

Mannings's 
Slope n 

( '.'t/ ft) 

0.0300 
0 . l 67 0 
0.2580 

0.240 
0.050 
0.045 

End 
Area 

I sq ft) 

5.00 

Wetted 
Perimeter 

(ft) 

6.00 

Velocity 
(ft/sec) 

14.352 

Travel 
T~me 
('1r) 

0 .171 
0.020 
0.003 

Time of Concentration .19~ 

WinTK-55, Version 1.00.10 Page l S/22/2023 12:26:09 ?M 



DAS 

Sub-Area 
Identifier 

Main 

ACQ 1510 WS C 
Post-project, rev 

County, California 

Sub-Area Land Use and Curve Number Details 

Land Use 

Dirt (w/ right-of-way) 
User defined urban (Click button or 
Woods 
Farmsteads 

Total Area I Weighted Curve Number 

(good) 

Hydro logic 
Soil 

Group 

B 
B 
B 
B 

WinTR-55, Version 1.00.10 Page 1 

Sub-Area 
Area 
(ac) 

.1 

. 2 

.7 
1. 7 

2.7 

5/22/2023 

Curve 
Number 

82 
61 
55 
74 

68 

12:26:28 PM 



DAS ACQ 1510 WS C 
Post-project, rev 

County, California 

Sub-Area Land Use and Curve Number Details 

Sub-Area 
Identifier 

Ma:i.n Dirt (w/ 
Vir.eyard 
Woods 
Farmsteads 

Total Arca 

Land Use 

right-of-way) 
(annual grass) 

I Weighted Curve 

WlnTR-55, Version 1.00.10 

(good) 
(good) 

Number 

Page 

Hydrologic 
Soil 

Group 

B 
B 
B 
B 

Sub-Area 
Area 
(ac) 

. 1 

.2 

. 7 
1.7 

2.7 

5/22/2023 

Curve 
Number 

82 
61 
55 
74 

68 

12:26:28 PM 
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