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I. Purpose  

This report addresses the runoff requirements of Napa County Policy CON-50c. This project is 
identified as a "Discretionary Project". The requirements are outlined in the Napa County 
General Plan, dated June 23, 2009. 
 
II.  Existing Conditions 

The Anthem Winery project is located at 3123 Dry Creek Road, Napa, California. The project’s 
APNs are 035-460-038 and 035-470-046, and have a combined area of 44.77 +/- acres. The 
project site varies in slope from 1-30%. Redwood Creek, a blue-line stream, runs roughly north 
to south on the western side of the property. There are two residences, a guest house, and a 
winery located on the parcels. Refer to Attachment 1 for a Vicinity Map and Soil Map.  
 
III.  Proposed Development 

The Owner is applying to the County of Napa for a modification to a Winery Use Permit that 
allows operation of a 50,000 gallon per year winery. The proposed winery will be constructed in 
the area of the existing winery, and will be entirely on the south parcel (035-470-046). Public 
access to the proposed winery will be from the existing residential driveway connecting to Dry 
Creek Road. The driveway will be upgraded as required to provide commercial access. The 
proposed project will disturb an area of approximately 2.5 acres. Refer to Civil Improvement 
Plans in Attachment 2, for the overall scope of the project. 

IV. PRE & POST-DEVELOPMENT DRAINAGE STUDY 

This drainage study computes the pre- and post-development total flow rates from the project 
area for the 2-, 10-, 50- and 100-year, 24-hour design storms, as required by CON-50c.  It shows 
that post-development runoff does not exceed pre-development runoff for these events. 
 
The following precipitation data for the project site was collected from the NOAA Atlas 14, 
Volume 6 – California (refer to NOAA Precipitation Frequency table in Attachment 3): 
 
  Table 1 - NOAA Precipitation Data 

Storm Frequency Precipitation Depth 
(inches, in 24 hour period) 

2-yr 
10-yr 
50-yr 

100-yr 

3.40 
5.17 
6.99 
7.77 
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Existing Conditions 
The method used for studying the site stormwater runoff is a hydrograph analysis.  The unit 
hydrograph rainfall distribution for the County 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.  The purpose of the hydrograph 
analysis is to identify and mitigate the increase in the pre- to post-construction runoff flows.  
The project site consists of 3 separate watersheds, Redwood Creek and Salvador Channel. Five 
drainage sub-sheds have been identified within the three watersheds in order to model the 
pre- to post-construction runoff for the project site. The sub-sheds are then added together 
and the total existing flow rates are analyzed for the purpose of this study. The existing runoff 
for the 2-, 10-, 50- and 100-year, 24-hour storm events are as follows (refer to Basin Maps and 
Hydrology Calculations in Attachment 3. 
 

Table 2 – Existing Stormwater Runoff 
Watershed 1 –Redwood Creek 
Shed 1 A1 7.39 [acre] 
Existing Impervious Area  A1_Paved 0.06 [acre] 
Existing Curve Number CN1 79  
Existing Time of Concentration TC-1 10.24 [min] 
Watershed 2 – Salvador Channel 
Sub-shed 2A A2A 1.56 [acre] 
Existing Impervious Area  A2A_Paved 0.12 [acre] 
Existing Curve Number CN2A 78  
Existing Time of Concentration TC-2A 7.44 [min] 
Sub-shed 2B A2B 8.98 [acre] 
Existing Impervious Area  A2B_Paved 0.59 [acre] 
Existing Curve Number CN2B 76  
Existing Time of Concentration TC-2B 11.53 [min] 
Watershed 3 – Salvador Channel 
Sub-shed 3A A3A 1.62 [acre] 
Existing Impervious Area                A3A_Paved 0.24 [acre] 
Existing Curve Number CN3A 82  
Existing Time of Concentration TC-3A 9.39 [min] 
Sub-shed 3B 
Existing Impervious Area 
Existing Curve Number 
Existing Time of Concentration 

A3B 

A3B_Paved 

CN3B 

TC-3B 

0.22 
0.10 

88 
6.00* 

[acre] 
[acre] 
 
[min] 

Watershed 1 – Redwood Creek    
Total Existing Peak Flow (2-yr) Q2YEAR-EXIST 2.43 [cfs] 
Total Existing Peak Flow (10-yr)  Q10YEAR-EXIST 5.32 [cfs] 
Total Existing Peak Flow (50-yr)  Q50YEAR-EXIST 8.54 [cfs] 
Total Existing Peak Flow (100-yr)  Q100YEAR-EXIST 9.95 [cfs] 
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Watershed 2  - Salvador Channel    
Total Existing Peak Flow (2-yr) Q2YEAR-EXIST 2.65 [cfs] 
Total Existing Peak Flow (10-yr)  Q10YEAR-EXIST 6.46 [cfs] 
Total Existing Peak Flow (50-yr)  Q50YEAR-EXIST 10.88 [cfs] 
Total Existing Peak Flow (100-yr) Q100YEAR-EXIST 12.84 [cfs] 
Watershed 3  - Salvador Channel 
Total Existing Peak Flow (2-yr) 
Total Existing Peak Flow (10-yr) 
Total Existing Peak Flow (50-yr) 
Total Existing Peak Flow (100-yr) 

Q2YEAR-EXIST 

Q10YEAR-EXIST 

Q50YEAR-EXIST 

Q100YEAR-EXIST 

0.76 
1.52 
2.34 
2.71 

[cfs] 
[cfs] 
[cfs] 
[cfs] 

See worksheets included in Attachment 3  
* Adopted minimum Tc=6.00 min. 
 

Proposed Conditions 

To comply with the CON-50c requirement for stormwater quantity control, the post-
development flow may not exceed pre-development flow for the 2-, 10-, 50-, and 100-year, 24-
hour storm event.  
 
The same drainage watersheds and sub-sheds were used to analyze the post-construction 
runoff flows. Watershed 1 will sheet flow to vegetated areas at the same flow rate as the 
existing condition.  No mitigation is required for Watershed 1.  12,700 cubic feet of detention 
chambers will be installed under the winery driveway entrance in sub-shed 2A to mitigate post-
construction peak flows in the Salvador Channel Watershed 2. Two, 4-foot diameter by 80-foot 
long detention pipes, providing 2,010 cubic feet of detention, will be installed in the driveway 
near the Dry Creek Road entrance in sub-shed 3A to mitigate post construction peak flows in 
the Salvador Channel Watershed 3. The captured stormwater will be conveyed to level 
spreaders and rock outfalls and will then return to natural flow lines. These measures will limit 
the peak developed discharge rates to the pre-construction levels.  The proposed runoff for the 
2-, 10-, 50-, and 100-year, 24-hour storm events are shown in table 3 (refer to Basin Maps and 
Hydrology Calculations in Attachment 3). 
 

Table 3 – Proposed Stormwater Runoff 
Watershed 1 – Redwood Creek 
Shed 1 A1 7.39 [acre] 
Proposed Impervious Area  A1 0.24 [acre] 
Proposed Curve Number CN1 79  
Proposed Time of Concentration TC-1 10.24 [min] 
Watershed 2 Area – Salvador Channel 
Sub-shed 2A A2A 1.56 [acre] 
Proposed Impervious Area  A2A 0.98 [acre] 
Proposed Curve Number CN2A 92  
Proposed Time of Concentration TC-2A 6.00* [min] 
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Sub-shed 2B A2B 8.98 [acre] 
Proposed Impervious Area  A2B 1.15 [acre] 
Proposed Curve Number CN2B 77  
Proposed Time of Concentration TC-2B 9.64 [min] 
Watershed 3 Area – Salvador Channel 
Sub-shed 3A A2C 1.62 [acre] 
Proposed Impervious Area  A2C 0.38 [acre] 
Proposed Curve Number CN2C 83  
Proposed Time of Concentration TC-2C 6.00* [min] 
Sub-shed 3B 
Proposed Impervious Area 
Proposed Curve Number 
Proposed Time of Concentration 

A2C 
A2C 
CN2C 
TC-2C 

0.22 
0.12 

89 
6.00* 

[acre] 
[acre] 
 
[min] 

Watershed 1 – Redwood Creek    
Total Proposed Peak Flow (2-yr)  Q2YEAR-POST 2.43 [cfs] 
Total Proposed Peak Flow (10-yr)  Q10YEAR-POST 5.32 [cfs] 
Total Proposed Peak Flow (50-yr)  Q50YEAR-POST 8.54 [cfs] 
Total Proposed Peak Flow (100-yr)  Q100YEAR-POST 9.95 [cfs] 
Watershed 2 – Salvador Channel    
Total Proposed Peak Flow (2-yr)  Q2YEAR-POST 2.65 [cfs] 
Total Proposed Peak Flow (10-yr)  Q10YEAR-POST 6.29 [cfs] 
Total Proposed Peak Flow (50-yr)  Q50YEAR-POST 10.32 [cfs] 
Total Proposed Peak Flow (100-yr)  Q100YEAR-POST 12.07 [cfs] 
Watershed 3 – Salvador Channel 
Total Proposed Peak Flow (2-yr) 
Total Proposed Peak Flow (10-yr) 
Total Proposed Peak Flow (50-yr) 
Total Proposed Peak Flow (100-yr) 

Q2YEAR-POST 

Q10YEAR-POST 

Q50YEAR-POST 

Q100YEAR-POST 

0.72 
1.28 
1.81 
2.02 

[cfs] 
[cfs] 
[cfs] 
[cfs] 

                        See worksheets included in Attachment 3 
                        * Adopted minimum Tc=6.00 min. 
 
Upon successful completion of the project and construction of the detention chambers, the 
post-development peak flow rates will not exceed the pre-development peak flow rates for the 
2-, 10-, 50-, and 100-year 24-hour storm events, for the Redwood Creek and Salvador Channel 
watersheds. 
 
V. Conclusions 

There will be no net increase in post-construction peak runoff during 2-, 10-, 50-, and 100-year 
storm events as required by the Napa County General Plan Policy CON-50c.
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* source: Google Maps
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PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.135

(0.120-0.153)
0.167

(0.149-0.190)
0.210

(0.186-0.239)
0.245

(0.215-0.282)
0.293

(0.248-0.351)
0.331

(0.273-0.406)
0.369

(0.296-0.466)
0.410

(0.318-0.533)
0.465

(0.344-0.634)
0.508

(0.362-0.721)

10-min
0.193

(0.172-0.219)
0.240

(0.213-0.272)
0.301

(0.267-0.343)
0.351

(0.309-0.404)
0.421

(0.355-0.503)
0.474

(0.391-0.581)
0.530

(0.424-0.667)
0.587

(0.456-0.764)
0.666

(0.493-0.909)
0.728

(0.519-1.03)

15-min
0.234

(0.208-0.265)
0.290

(0.258-0.329)
0.364

(0.323-0.415)
0.425

(0.373-0.489)
0.509

(0.430-0.608)
0.574

(0.473-0.703)
0.640

(0.513-0.807)
0.710

(0.551-0.924)
0.806

(0.596-1.10)
0.881

(0.627-1.25)

30-min
0.335

(0.298-0.380)
0.415

(0.369-0.472)
0.521

(0.462-0.594)
0.609

(0.534-0.700)
0.728

(0.615-0.871)
0.822

(0.677-1.01)
0.917

(0.735-1.16)
1.02

(0.789-1.32)
1.15

(0.854-1.57)
1.26

(0.898-1.79)

60-min
0.485

(0.432-0.551)
0.602

(0.535-0.684)
0.756

(0.670-0.862)
0.883

(0.775-1.02)
1.06

(0.892-1.26)
1.19

(0.982-1.46)
1.33

(1.07-1.68)
1.47

(1.14-1.92)
1.67

(1.24-2.28)
1.83

(1.30-2.60)

2-hr
0.738

(0.657-0.837)
0.907

(0.807-1.03)
1.13

(1.00-1.29)
1.31

(1.15-1.51)
1.56

(1.31-1.86)
1.75

(1.44-2.14)
1.94

(1.55-2.44)
2.14

(1.66-2.78)
2.41

(1.78-3.29)
2.62

(1.87-3.72)

3-hr
0.944

(0.841-1.07)
1.16

(1.03-1.32)
1.44

(1.28-1.64)
1.67

(1.47-1.92)
1.98

(1.67-2.37)
2.21

(1.83-2.71)
2.45

(1.97-3.09)
2.70

(2.10-3.52)
3.04

(2.25-4.15)
3.30

(2.35-4.68)

6-hr
1.40

(1.25-1.59)
1.73

(1.54-1.97)
2.15

(1.91-2.45)
2.49

(2.19-2.87)
2.95

(2.49-3.53)
3.30

(2.72-4.05)
3.66

(2.93-4.61)
4.02

(3.12-5.23)
4.51

(3.34-6.15)
4.88

(3.48-6.93)

12-hr
1.94

(1.72-2.20)
2.44

(2.17-2.77)
3.08

(2.73-3.52)
3.60

(3.16-4.15)
4.30

(3.63-5.14)
4.82

(3.97-5.91)
5.34

(4.28-6.74)
5.88

(4.56-7.65)
6.59

(4.88-8.99)
7.14

(5.08-10.1)

24-hr
2.63

(2.37-2.98)
3.40

(3.06-3.86)
4.38

(3.93-4.99)
5.17

(4.60-5.92)
6.21

(5.38-7.31)
6.99

(5.96-8.38)
7.77

(6.49-9.50)
8.56

(6.98-10.7)
9.61

(7.57-12.5)
10.4

(7.97-13.9)

2-day
3.42

(3.08-3.88)
4.43

(3.98-5.03)
5.72

(5.13-6.50)
6.74

(6.01-7.73)
8.12

(7.03-9.55)
9.15

(7.79-11.0)
10.2

(8.50-12.4)
11.2

(9.17-14.1)
12.6

(9.96-16.4)
13.7

(10.5-18.3)

3-day
3.99

(3.59-4.53)
5.16

(4.63-5.86)
6.65

(5.96-7.56)
7.84

(6.98-8.98)
9.42

(8.17-11.1)
10.6

(9.05-12.7)
11.8

(9.87-14.5)
13.0

(10.6-16.3)
14.7

(11.6-19.0)
15.9

(12.2-21.2)

4-day
4.45

(4.01-5.05)
5.76

(5.17-6.54)
7.42

(6.65-8.44)
8.74

(7.78-10.0)
10.5

(9.09-12.3)
11.8

(10.1-14.1)
13.1

(10.9-16.0)
14.4

(11.8-18.1)
16.2

(12.8-21.0)
17.5

(13.4-23.4)

7-day
5.47

(4.92-6.21)
7.12

(6.40-8.08)
9.17

(8.22-10.4)
10.8

(9.60-12.3)
12.9

(11.2-15.1)
14.4

(12.3-17.3)
15.9

(13.3-19.5)
17.4

(14.2-21.8)
19.4

(15.3-25.1)
20.8

(16.0-27.8)

10-day
6.23

(5.61-7.07)
8.13

(7.31-9.23)
10.5

(9.39-11.9)
12.3

(10.9-14.1)
14.6

(12.7-17.2)
16.3

(13.9-19.5)
18.0

(15.0-22.0)
19.6

(16.0-24.5)
21.7

(17.1-28.1)
23.2

(17.8-31.0)

20-day
8.17

(7.35-9.27)
10.7

(9.58-12.1)
13.7

(12.3-15.6)
16.0

(14.2-18.3)
18.9

(16.4-22.2)
20.9

(17.8-25.1)
22.9

(19.1-28.0)
24.8

(20.2-31.1)
27.2

(21.5-35.3)
29.0

(22.2-38.7)

30-day
9.86

(8.87-11.2)
12.8

(11.5-14.5)
16.3

(14.6-18.6)
19.0

(16.9-21.7)
22.3

(19.3-26.3)
24.7

(21.0-29.5)
26.9

(22.4-32.9)
29.0

(23.7-36.3)
31.7

(25.0-41.1)
33.7

(25.8-44.9)

45-day
12.1

(10.9-13.8)
15.6

(14.0-17.7)
19.7

(17.6-22.4)
22.8

(20.3-26.1)
26.6

(23.0-31.3)
29.2

(24.9-35.0)
31.8

(26.5-38.8)
34.2

(27.9-42.8)
37.2

(29.3-48.2)
39.3

(30.1-52.4)

60-day
14.6

(13.1-16.5)
18.4

(16.6-20.9)
23.1

(20.7-26.2)
26.5

(23.6-30.4)
30.8

(26.7-36.2)
33.8

(28.8-40.5)
36.6

(30.5-44.7)
39.2

(32.0-49.1)
42.5

(33.5-55.1)
44.9

(34.4-59.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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