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I. Executive Summary  

Hydrology 
The Acierno Track I - Block G, H and I project is located at 7070 Silverado Trail, in Napa, CA (APN 
032-070-024) and has a parcel area of 40.33 ± acres. The parcel is zoned as Agricultural Watershed 
(AW) by Napa County.  A drainage analysis utilizing the SCS TR-55 method was performed for the 
proposed project. The parcel is located in Zone "X", which is entirely outside of the 100-year 
floodway and flood plain as well as the 500-year flood plain. For additional information refer to the 
FEMA FIRMette Map included in Attachment 1. 

The project site hydrology study was calculated using the following Napa County Standards: 
- Design Method: SCS TR-55 
- Design Return: 2-,10-,50-, and 100-year/24-hour 
- Per Conservation Regulation CON-50c: 2-,10-,50-, and 100-yr/24-hr post-development peak 

stormwater rates shall be less than pre-development peak stormwater rates. 

Pre-Development Peak Flow Rates: 
- Existing Watershed: Q2-yr = 16.7 cfs 
- Existing Watershed: Q10-yr = 32.5 cfs 
- Existing Watershed: Q50-yr = 49.5 cfs 
- Existing Watershed: Q100-yr = 56.7 cfs 

Post-Development Watershed peak flow rates: 
- Proposed Watershed: Q2-yr = 16.7 cfs 
- Proposed Watershed: Q10-yr = 32.5 cfs 
- Proposed Watershed: Q50-yr = 49.5 cfs 
- Proposed Watershed: Q100-yr = 56.7 cfs 

Post-development peak stormwater runoff rates are estimated to be equal to pre-development 
stormwater runoff rates.  See Attachment 2 Hydrology Calculations for detailed watershed 
calculations. 
 
II.          Purpose  

This report addresses Napa County drainage requirements for the proposed project as part of the 
Vineyard Erosion Control Plan application, and includes pre- and post-development hydrologic 
analysis. 
 
III.  Existing Conditions 

The subject parcel is currently developed with existing vineyards, a residence, a driveway, and other 
minor residential improvements. The site is bounded by rural residential homes to the west, 
vineyards to the north and east, and Silverado Trail to the West.  The predominant soil type in the 
project area is Rock outcrop, which does not have a defining Hydrologic Soil Group.  However, a 
Hydrologic Soil Group (HSG) of D is used for the purposes of this drainage analysis. Other soil types 
consist of Bale Clay Loam (HSG B). Boomer-Felta complex (HSG B), and hambright rock outcrop (HSG 
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D).  Refer to Attachment 1 for the Soils Map. The parcel and project area have westerly facing 
slopes with various drainage courses that convey storm water along the southern and westerly 
sides of the parcel, then through a culvert under Silverado Trail, and ultimately to the Napa River.  
 
The subject parcel has been modeled as one subbasin for the existing site conditions.  This area 
starts at the northeasterly portion of the parcel and drains southerly towards Silverado Trail.  The 
drainage area concentrates at the roadside swale along the southern property line. Runoff form this 
area will enter this roadside swale before draining to an existing culvert which drains alongside 
Silverado Trail.  
 
IV.  Proposed Conditions 

The project is proposing to permit and plant approximately 0.73 ± acres of new vineyard located on 
a 40.33 ± acre parcel. The proposed drainage subbasin for the project is designated as one drainage 
area and is shown on the attached Drainage Exhibit in Attachment 1. 
 
IV. A. Subbasin A 

Subbasin A consists of the entire parcel. Subbasin A includes a residence, a driveway, vegetation, 
vineyard, and woods and grass combination. This subbasin drains west via sheet, shallow 
concentrated, and channelized flow to existing drainage features on Silverado Trail to the Napa 
River. See the Proposed Drainage Exhibit in Attachment 1. 
 
IV. B. Stormwater Detention 

Since there is no calculated increase between the post-development and pre-development peak 
stormwater runoff rates, there are no retention or detention facilities proposed for the project. 
 
V. Pre & Post-Development Hydrologic Analysis 

This hydrologic analysis compares the pre- and post-development peak stormwater runoff rates 
from the project area for the 2-year, 10-year, 50-year, and 100-year, 24-hour design storms.  The 
peak stormwater runoff rates were estimated using Autodesk Storm and Sanitary Analysis (SSA) 
2020.   
 
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 1):  
 

Table 1 - NOAA Precipitation Data 

Storm Frequency Precipitation Depth 
(Inches, in 24-hour period) 

2-yr 3.50 
10-yr 5.52 
50-yr 6.97 

100-yr 7.70 
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V.A. Existing Conditions 

The method used for studying the site stormwater runoff is a hydrograph analysis. The unit 
hydrograph rainfall distribution for Napa County 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 estimated increase between the pre- to post-development peak 
stormwater runoff rates. One (1) subbasin was used to model the existing runoff from the project 
site.  The existing watershed characteristics and estimated runoff for the 2-year, 10-year, 50-year, 
and 100-year, 24-hour storm events are summarized as follows (for supporting documentation, 
refer to AutoDesk Storm and Sanitary Analysis Output Files). 

 
Table 2 – Existing Watersheds Stormwater Runoff Summary 
Proposed Curve Number  CN 83  
Proposed Time of Concentration TC 18.34 [min] 
Proposed Peak Flow (2-yr) Q2YEAR-EXIST 16.7 [cfs] 
Propsoed Peak Flow (10-yr) Q10YEAR-EXIST 32.6 [cfs] 
Proposed Peak Flow (50-yr) Q50YEAR-EXIST 49.5 [cfs] 
Proposed Peak Flow (100-yr) Q100YEAR-EXIST 56.7 [cfs] 
 

V.B.  Proposed Conditions 

The post-development peak stormwater runoff rates were designed to be less than the pre-
development peak stormwater runoff rates for 2-year, 10-year, 50-year, and 100-year, 24-hour 
storm events per Napa County requirements. 
 
For post-development conditions, the parcel was kept as one subbasin to analyze the post-
construction runoff flows.  The proposed runoff for the 2-year, 10-year, 50-year, and 100-year, 24-
hour storm events are shown in Table 3 (for supporting documentation, refer to AutoDesk Storm 
and Sanitary Analysis Output Files in Attachment 2). 
 

Table 3 – Proposed Watersheds Stormwater Runoff Summary 
Proposed Curve Number  CN 83  
Proposed Time of Concentration TC 18.34 [min] 
Proposed Peak Flow (2-yr) Q2YEAR-EXIST 16.7 [cfs] 
Propsoed Peak Flow (10-yr) Q10YEAR-EXIST 32.6 [cfs] 
Proposed Peak Flow (50-yr) Q50YEAR-EXIST 49.5 [cfs] 
Proposed Peak Flow (100-yr) Q100YEAR-EXIST 56.7 [cfs] 
 

Upon successful completion of the project, the post-development peak flow rates are estimated to 
be less than or equal to the pre-development peak flow rates for the 2, 10, 50, and 100-year; 24-
hour storm events. 
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VI. STORMDRAIN HYDRAULICS STUDY 

The existing drainage features will remain the same as peak flow runoff for the 2-yr, 10-yr, 50-yr, 
and 100-yr remained the same with the proposed new vineyard. The Autodesk Storm and Sanitary 
Analysis 2020 program was used to determine the capacity of proposed storm drain pipes. 
 
As requested by Napa County, further analysis of the proposed cross-slope diversion swales has 
been performed to evaluate the impacts to the time of travel from installing new diversions 
throughout the vineyard blocks. An exhibit showing the paths for the time of travel analyzed as well 
as calculations for the time of travel within the sub-area of the project subbasin (an area 
encompassing Vineyard Blocks A through I) are included in Attachment 3. Based on these 
calculations, the time of travel (and Time of Concentration) for this sub-area increased when the 
proposed cross-slope diversion swales were included. An increase in the Time of Concentration 
decreases the peak stormwater runoff. Therefore, the inclusion of cross-slope diversion swales 
would not increase peak stormwater runoff. 
 
VII. CONCLUSION  

The post-development peak stormwater runoff rates for the proposed project and associated 
improvements are calculated to be equal to the pre-development peak stormwater runoff rates. 
Therefore, the proposed project meets Napa County General Plan requirements for post-
development runoff requirements. 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

105 Bale clay loam, 2 to 5 
percent slopes

B 0.5 1.3%

110 Boomer-Forward-Felta 
complex, 30 to 50 
percent slopes

B 1.9 4.5%

152 Hambright rock-Outcrop 
complex, 30 to 75 
percent slopes

D 17.9 43.5%

175 Rock outcrop 20.8 50.6%

Totals for Area of Interest 41.2 100.0%
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Chapter 2 Estimating Runoff 

Table 2-2c Runoff curve numbers for other agricultural lands l/ 

-------------------------------------- Cover description ------------------­

Cover type 

Pasture, grassland, or range-continuous 
forage for grazing. 21 

Meadow-continuous grass, protected from 
grazing and generally mowed for hay. 

Brush-brush-weed-grass mixture with brush 
the major element. a; 

Woods-grass combination (orchard 
or tree farm). 'iJ/ 

Woods.!¥ 

Farmsteads-buildings, lanes, driveways, 
and surrounding lots. 

1 Average runoff condition, and Ia= 0.28. 
2 Poor: <50%) ground cover or heavily grazed with no mulch. 

Fair: 50 to 75% ground cover and not heavily grazed. 
Good: > 75% ground cover and lightly or only occasionally grazed. 

3 Poor. <50% ground cover. 
Fair: 50 to 75% ground cover. 
Good: >75% ground cover. 

Hydrologic 
condition 

Poor 
Fair 

Good 

Poor 
Fair 

Good 

Poor 
Fair 

Good 

Poor 
Fair 

Good 

4 Actual curve number is less than 30; use CN = 30 for runoff computations. 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Curve numbers for 
----- hydrologic soil group 

A B C D 

68 79 86 89 
49 69 79 84 
39 61 74 80 

30 58 71 78 

48 67 77 83 
35 56 70 77 
30V 48 65 73 

57 73 82 86 
43 65 76 82 
32 58 72 79 

45 66 77 83 
36 60 73 79 
30V 55 70 77 

59 74 82 86 

5 CN's shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed 
from the CN's for woods and pasture. 

6 Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning. 
Fair: Woods are grazed but not burned, and some forest litter covers the soil. 
Good: Woods are protected from grazing, and litter and brush adequately cover the soil. 

(210-VI-TR-55, Second Ed., June 1986) 2-7 



Chapter 2 Estimating Runoff Technical Release 55 
Urban Hydrology for Small Watersheds 

Table 2-2d Runoff curve nwnbers for arid and semiarid rangelands 11 

Curve nwnbers for 
Cover description - ----- hydrologic soil group 

Hydrologic 
Cover type condition 21 AW B C D 

Herbaceous--mixture of grass, weeds, and Poor 80 87 93 
low-growing brush, with brush the Fair 71 81 89 
minor element. Good 62 74 85 

Oak-aspen-mountain brush mixture of oak brush, Poor 66 74 79 
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63 
and other brush. Good 30 41 48 

Pinyon-juniper-pinyon, juniper, or both; Poor 75 85 89 
grass understory. Fair 58 73 80 

Good 41 61 71 

Sagebrush with grass understory. Poor 67 80 85 
Fair 51 63 70 

Good 35 47 55 

Desert shrub-major plants include saltbush, Poor 63 77 85 88 
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86 

palo verde, mesquite, and cactus. Good 49 68 79 84 

1 Average runoff condition, and Ia, = 0.2S. For range in humid regions, use table 2-2c. 
2 Poor: <30% ground cover (litter, grass, and brush overstory ). 

Fair: 30 to 70% ground cover. 
Good: > 70% ground cover. 

3 Curve numbers for group A have been developed only for desert shrub. 

2--8 (210-VI-TR-55, Second Ed., June 1986) 



2,1- 7 

( 

Gover Hytlrolpgic 

- Soil Groups -'rreatlllen-l; Hydrologic l/····· 
Land Use o:t· Practice Condition A B C D 

Orcharda, · 
deciduous (See accornpanying land-use description) 

.. !, ! 

Orchards, 
Bverg __ reen Poo:i.· 55 72 81. 86 

li'air 112 64 76 : 82 

Goo<l- 33 58 72 y'. ·79 

Vineyards (See accompunyirie land- use description) 

NON-CUL'l'IVA'l'ED J\GIUCUL'l'URAL LAND ( G1111sslanci, Wood.land, J3rushland) 

Annual grass Pom: 65 78 86 89 

Jrair (< 7~ tfo ) /19 69 79 . 84 
V 

Good ( 7 ';f '/ 71 f ) 38 61 75 81 ( 

Droaalenf chapa~ral l'om· 53 70 Bo. 85 

J?ab.· !Jo 63 75 ·: 81 

Good 31 51' 71.· 78 

Meadow Poor 63 '{7 84·,·. 90 

Fair 58 70 78 '-_.'. 811 

Good. 30 58 72 :_'. ·re 

Narrow leaf chaparral, Poor 70 . 82 88 ·'· 90 

li'air 55 72 Bi-, : 06 

Open brush Poor 61 76 84-'· 88 

Fair 46 66 . 77 .... 83 

Good la 63 75 81 -
ExhilJit 2,1-3 

( 
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Pre-development and Post- Development AutoDesk Storm & Sanitary 
Analysis Output Files 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Project Description
Acierno.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Aug 25, 2023 00:00:00
Aug 26, 2023 00:00:00
Aug 25, 2023 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:00:30 days hh:mm:ss
30 seconds

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Time Series TS-002 Cumulative inches California Napa (Napa Metro) 2 3.50 SCS Type IA 24-hr

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................

  02 Year Storm Analysis
Pre-Development
User: RRG     Page 1 of 5



  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 A 40.33 0.00 83 3.50 1.83 73.84 16.7        0  00:18:20

  02 Year Storm Analysis
Pre-Development
User: RRG     Page 2 of 5



  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Out-01 Outfall 0.00 0.00 0.00

  02 Year Storm Analysis
Pre-Development
User: RRG     Page 3 of 5



  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 40.33
Peak Rate Factor ........................................................... 0.00
Weighted Curve Number ............................................... 82.64
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
50 - 75% grass cover, Fair 0.79 B 69.00
Vineyard - Annual Grass CC 0.45 B 61.00
Paved parking & roofs 0.07 B 98.00
50 - 75% grass cover, Fair 25.33 D 84.00
Woods & grass combination, Fair 8.79 D 82.00
Vineyard - Annual Grass CC 2.88 D 81.00
Paved parking & roofs 0.94 D 98.00
Woods & grass combination, Fair 1.08 B 65.00
Composite Area & Weighted CN 40.33 82.64

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.35 0.00 0.00
    Flow Length (ft) : 300 0.00 0.00
    Slope (%) : 41.60 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.50 0.00 0.00
    Velocity (ft/sec) : 0.38 0.00 0.00
    Computed Flow Time (min) : 13.20 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 113 0.00 0.00
    Slope (%) : 26.55 0.00 0.00
    Surface Type : Grass pasture Unpaved Unpaved
    Velocity (ft/sec) : 3.61 0.00 0.00
    Computed Flow Time (min) : 0.52 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : 0.05 0.05 0.05
    Flow Length (ft) : 436 847 1006
    Channel Slope (%) : 23 14.65 5.37
    Cross Section Area (ft²) : 6.9 6.9 6.9
    Wetted Perimeter  (ft) : 8.03 8.03 8.03
    Velocity (ft/sec) : 12.92 10.31 6.24
    Computed Flow Time (min) : 0.56 1.37 2.69
Total TOC (min) ..................18.34

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.50
Total Runoff (in) ............................................................. 1.83
Peak Runoff (cfs) ........................................................... 16.72
Weighted Curve Number ............................................... 82.64
Time of Concentration (days hh:mm:ss) ........................ 0 00:18:20 
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Project Description
Acierno.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Aug 25, 2023 00:00:00
Aug 26, 2023 00:00:00
Aug 25, 2023 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:00:30 days hh:mm:ss
30 seconds

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Time Series TS-010 Cumulative inches California Napa (Napa Metro) 10 5.22 SCS Type IA 24-hr

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 A 40.33 0.00 83 5.22 3.34 134.66 32.6        0  00:18:20
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Out-01 Outfall 0.00 0.00 0.00

  10 Year Storm Analysis
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 40.33
Peak Rate Factor ........................................................... 0.00
Weighted Curve Number ............................................... 82.64
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
50 - 75% grass cover, Fair 0.79 B 69.00
Vineyard - Annual Grass CC 0.45 B 61.00
Paved parking & roofs 0.07 B 98.00
50 - 75% grass cover, Fair 25.33 D 84.00
Woods & grass combination, Fair 8.79 D 82.00
Vineyard - Annual Grass CC 2.88 D 81.00
Paved parking & roofs 0.94 D 98.00
Woods & grass combination, Fair 1.08 B 65.00
Composite Area & Weighted CN 40.33 82.64

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.35 0.00 0.00
    Flow Length (ft) : 300 0.00 0.00
    Slope (%) : 41.60 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.50 0.00 0.00
    Velocity (ft/sec) : 0.38 0.00 0.00
    Computed Flow Time (min) : 13.20 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 113 0.00 0.00
    Slope (%) : 26.55 0.00 0.00
    Surface Type : Grass pasture Unpaved Unpaved
    Velocity (ft/sec) : 3.61 0.00 0.00
    Computed Flow Time (min) : 0.52 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : 0.05 0.05 0.05
    Flow Length (ft) : 436 847 1006
    Channel Slope (%) : 23 14.65 5.37
    Cross Section Area (ft²) : 6.9 6.9 6.9
    Wetted Perimeter  (ft) : 8.03 8.03 8.03
    Velocity (ft/sec) : 12.92 10.31 6.24
    Computed Flow Time (min) : 0.56 1.37 2.69
Total TOC (min) ..................18.34

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.22
Total Runoff (in) ............................................................. 3.34
Peak Runoff (cfs) ........................................................... 32.56
Weighted Curve Number ............................................... 82.64
Time of Concentration (days hh:mm:ss) ........................ 0 00:18:20 
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Project Description
Acierno.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Aug 25, 2023 00:00:00
Aug 26, 2023 00:00:00
Aug 25, 2023 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:00:30 days hh:mm:ss
30 seconds

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Time Series TS-050 Cumulative inches California Napa (Napa Metro) 50 6.97 SCS Type IA 24-hr

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 A 40.33 0.00 83 6.97 4.96 200.00 49.5        0  00:18:20
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Out-01 Outfall 0.00 0.00 0.00

  50 Year Storm Analysis
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 40.33
Peak Rate Factor ........................................................... 0.00
Weighted Curve Number ............................................... 82.64
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
50 - 75% grass cover, Fair 0.79 B 69.00
Vineyard - Annual Grass CC 0.45 B 61.00
Paved parking & roofs 0.07 B 98.00
50 - 75% grass cover, Fair 25.33 D 84.00
Woods & grass combination, Fair 8.79 D 82.00
Vineyard - Annual Grass CC 2.88 D 81.00
Paved parking & roofs 0.94 D 98.00
Woods & grass combination, Fair 1.08 B 65.00
Composite Area & Weighted CN 40.33 82.64

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.35 0.00 0.00
    Flow Length (ft) : 300 0.00 0.00
    Slope (%) : 41.60 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.50 0.00 0.00
    Velocity (ft/sec) : 0.38 0.00 0.00
    Computed Flow Time (min) : 13.20 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 113 0.00 0.00
    Slope (%) : 26.55 0.00 0.00
    Surface Type : Grass pasture Unpaved Unpaved
    Velocity (ft/sec) : 3.61 0.00 0.00
    Computed Flow Time (min) : 0.52 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : 0.05 0.05 0.05
    Flow Length (ft) : 436 847 1006
    Channel Slope (%) : 23 14.65 5.37
    Cross Section Area (ft²) : 6.9 6.9 6.9
    Wetted Perimeter  (ft) : 8.03 8.03 8.03
    Velocity (ft/sec) : 12.92 10.31 6.24
    Computed Flow Time (min) : 0.56 1.37 2.69
Total TOC (min) ..................18.34

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 6.97
Total Runoff (in) ............................................................. 4.96
Peak Runoff (cfs) ........................................................... 49.52
Weighted Curve Number ............................................... 82.64
Time of Concentration (days hh:mm:ss) ........................ 0 00:18:20 
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Project Description
Acierno.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Aug 25, 2023 00:00:00
Aug 26, 2023 00:00:00
Aug 25, 2023 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:00:30 days hh:mm:ss
30 seconds

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Time Series TS-100 Cumulative inches California Napa (Napa Metro) 100 7.70 SCS Type IA 24-hr

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 A 40.33 0.00 83 7.70 5.65 227.86 56.7        0  00:18:20

  100 Year Storm Analysis
Pre-Development
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Out-01 Outfall 0.00 0.00 0.00

  100 Year Storm Analysis
Pre-Development
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 40.33
Peak Rate Factor ........................................................... 0.00
Weighted Curve Number ............................................... 82.64
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
50 - 75% grass cover, Fair 0.79 B 69.00
Vineyard - Annual Grass CC 0.45 B 61.00
Paved parking & roofs 0.07 B 98.00
50 - 75% grass cover, Fair 25.33 D 84.00
Woods & grass combination, Fair 8.79 D 82.00
Vineyard - Annual Grass CC 2.88 D 81.00
Paved parking & roofs 0.94 D 98.00
Woods & grass combination, Fair 1.08 B 65.00
Composite Area & Weighted CN 40.33 82.64

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

  100 Year Storm Analysis
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.35 0.00 0.00
    Flow Length (ft) : 300 0.00 0.00
    Slope (%) : 41.60 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.50 0.00 0.00
    Velocity (ft/sec) : 0.38 0.00 0.00
    Computed Flow Time (min) : 13.20 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 113 0.00 0.00
    Slope (%) : 26.55 0.00 0.00
    Surface Type : Grass pasture Unpaved Unpaved
    Velocity (ft/sec) : 3.61 0.00 0.00
    Computed Flow Time (min) : 0.52 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : 0.05 0.05 0.05
    Flow Length (ft) : 436 847 1006
    Channel Slope (%) : 23 14.65 5.37
    Cross Section Area (ft²) : 6.9 6.9 6.9
    Wetted Perimeter  (ft) : 8.03 8.03 8.03
    Velocity (ft/sec) : 12.92 10.31 6.24
    Computed Flow Time (min) : 0.56 1.37 2.69
Total TOC (min) ..................18.34

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 7.70
Total Runoff (in) ............................................................. 5.65
Peak Runoff (cfs) ........................................................... 56.67
Weighted Curve Number ............................................... 82.64
Time of Concentration (days hh:mm:ss) ........................ 0 00:18:20 
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Project Description
Acierno_POST.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Aug 25, 2023 00:00:00
Aug 26, 2023 00:00:00
Aug 25, 2023 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:00:30 days hh:mm:ss
30 seconds

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Time Series TS-002 Cumulative inches California Napa (Napa Metro) 2 3.50 SCS Type IA 24-hr

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 A 40.33 0.00 83 3.50 1.83 73.76 16.7        0  00:18:20

  02 Year Storm Analysis
Post-Development
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Out-01 Outfall 0.00 0.00 0.00

  02 Year Storm Analysis
Post-Development
User: RRG     Page 3 of 5



  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 40.33
Peak Rate Factor ........................................................... 0.00
Weighted Curve Number ............................................... 82.62
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
50 - 75% grass cover, Fair 0.79 B 69.00
Vineyard - Annual Grass CC 0.45 B 61.00
Paved parking & roofs 0.07 B 98.00
50 - 75% grass cover, Fair 25.33 D 84.00
Woods & grass combination, Fair 8.06 D 82.00
Vineyard - Annual Grass CC 3.61 D 81.00
Paved parking & roofs 0.94 D 98.00
Woods & grass combination, Fair 1.08 B 65.00
Composite Area & Weighted CN 40.33 82.62

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.35 0.00 0.00
    Flow Length (ft) : 300 0.00 0.00
    Slope (%) : 41.60 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.50 0.00 0.00
    Velocity (ft/sec) : 0.38 0.00 0.00
    Computed Flow Time (min) : 13.20 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 113 0.00 0.00
    Slope (%) : 26.55 0.00 0.00
    Surface Type : Grass pasture Unpaved Unpaved
    Velocity (ft/sec) : 3.61 0.00 0.00
    Computed Flow Time (min) : 0.52 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : 0.05 0.05 0.05
    Flow Length (ft) : 436 847 1006
    Channel Slope (%) : 23 14.65 5.37
    Cross Section Area (ft²) : 6.9 6.9 6.9
    Wetted Perimeter  (ft) : 8.03 8.03 8.03
    Velocity (ft/sec) : 12.92 10.31 6.24
    Computed Flow Time (min) : 0.56 1.37 2.69
Total TOC (min) ..................18.34

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.50
Total Runoff (in) ............................................................. 1.83
Peak Runoff (cfs) ........................................................... 16.70
Weighted Curve Number ............................................... 82.62
Time of Concentration (days hh:mm:ss) ........................ 0 00:18:20 
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Project Description
Acierno_POST.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Aug 25, 2023 00:00:00
Aug 26, 2023 00:00:00
Aug 25, 2023 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:00:30 days hh:mm:ss
30 seconds

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Time Series TS-010 Cumulative inches California Napa (Napa Metro) 10 5.22 SCS Type IA 24-hr

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 A 40.33 0.00 83 5.22 3.34 134.58 32.5        0  00:18:20
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Out-01 Outfall 0.00 0.00 0.00

  10 Year Storm Analysis
Post-Development
User: RRG     Page 3 of 5



  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 40.33
Peak Rate Factor ........................................................... 0.00
Weighted Curve Number ............................................... 82.62
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
50 - 75% grass cover, Fair 0.79 B 69.00
Vineyard - Annual Grass CC 0.45 B 61.00
Paved parking & roofs 0.07 B 98.00
50 - 75% grass cover, Fair 25.33 D 84.00
Woods & grass combination, Fair 8.06 D 82.00
Vineyard - Annual Grass CC 3.61 D 81.00
Paved parking & roofs 0.94 D 98.00
Woods & grass combination, Fair 1.08 B 65.00
Composite Area & Weighted CN 40.33 82.62

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.35 0.00 0.00
    Flow Length (ft) : 300 0.00 0.00
    Slope (%) : 41.60 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.50 0.00 0.00
    Velocity (ft/sec) : 0.38 0.00 0.00
    Computed Flow Time (min) : 13.20 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 113 0.00 0.00
    Slope (%) : 26.55 0.00 0.00
    Surface Type : Grass pasture Unpaved Unpaved
    Velocity (ft/sec) : 3.61 0.00 0.00
    Computed Flow Time (min) : 0.52 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : 0.05 0.05 0.05
    Flow Length (ft) : 436 847 1006
    Channel Slope (%) : 23 14.65 5.37
    Cross Section Area (ft²) : 6.9 6.9 6.9
    Wetted Perimeter  (ft) : 8.03 8.03 8.03
    Velocity (ft/sec) : 12.92 10.31 6.24
    Computed Flow Time (min) : 0.56 1.37 2.69
Total TOC (min) ..................18.34

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 5.22
Total Runoff (in) ............................................................. 3.34
Peak Runoff (cfs) ........................................................... 32.54
Weighted Curve Number ............................................... 82.62
Time of Concentration (days hh:mm:ss) ........................ 0 00:18:20 
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Project Description
Acierno_POST.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Aug 25, 2023 00:00:00
Aug 26, 2023 00:00:00
Aug 25, 2023 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:00:30 days hh:mm:ss
30 seconds

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Time Series TS-050 Cumulative inches California Napa (Napa Metro) 50 6.97 SCS Type IA 24-hr

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 A 40.33 0.00 83 6.97 4.96 199.92 49.5        0  00:18:20
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Out-01 Outfall 0.00 0.00 0.00

  50 Year Storm Analysis
Post-Development
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 40.33
Peak Rate Factor ........................................................... 0.00
Weighted Curve Number ............................................... 82.62
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
50 - 75% grass cover, Fair 0.79 B 69.00
Vineyard - Annual Grass CC 0.45 B 61.00
Paved parking & roofs 0.07 B 98.00
50 - 75% grass cover, Fair 25.33 D 84.00
Woods & grass combination, Fair 8.06 D 82.00
Vineyard - Annual Grass CC 3.61 D 81.00
Paved parking & roofs 0.94 D 98.00
Woods & grass combination, Fair 1.08 B 65.00
Composite Area & Weighted CN 40.33 82.62

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.35 0.00 0.00
    Flow Length (ft) : 300 0.00 0.00
    Slope (%) : 41.60 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.50 0.00 0.00
    Velocity (ft/sec) : 0.38 0.00 0.00
    Computed Flow Time (min) : 13.20 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 113 0.00 0.00
    Slope (%) : 26.55 0.00 0.00
    Surface Type : Grass pasture Unpaved Unpaved
    Velocity (ft/sec) : 3.61 0.00 0.00
    Computed Flow Time (min) : 0.52 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : 0.05 0.05 0.05
    Flow Length (ft) : 436 847 1006
    Channel Slope (%) : 23 14.65 5.37
    Cross Section Area (ft²) : 6.9 6.9 6.9
    Wetted Perimeter  (ft) : 8.03 8.03 8.03
    Velocity (ft/sec) : 12.92 10.31 6.24
    Computed Flow Time (min) : 0.56 1.37 2.69
Total TOC (min) ..................18.34

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 6.97
Total Runoff (in) ............................................................. 4.96
Peak Runoff (cfs) ........................................................... 49.50
Weighted Curve Number ............................................... 82.62
Time of Concentration (days hh:mm:ss) ........................ 0 00:18:20 
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Project Description
Acierno_POST.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Aug 25, 2023 00:00:00
Aug 26, 2023 00:00:00
Aug 25, 2023 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:00:30 days hh:mm:ss
30 seconds

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Time Series TS-100 Cumulative inches California Napa (Napa Metro) 100 7.70 SCS Type IA 24-hr

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Summary
SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of

ID Factor Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 A 40.33 0.00 83 7.70 5.65 227.74 56.7        0  00:18:20

  100 Year Storm Analysis
Post-Development
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Out-01 Outfall 0.00 0.00 0.00
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subbasin Hydrology

    Subbasin : A

          Input Data

Area (ac) ........................................................................ 40.33
Peak Rate Factor ........................................................... 0.00
Weighted Curve Number ............................................... 82.62
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
50 - 75% grass cover, Fair 0.79 B 69.00
Vineyard - Annual Grass CC 0.45 B 61.00
Paved parking & roofs 0.07 B 98.00
50 - 75% grass cover, Fair 25.33 D 84.00
Woods & grass combination, Fair 8.06 D 82.00
Vineyard - Annual Grass CC 3.61 D 81.00
Paved parking & roofs 0.94 D 98.00
Woods & grass combination, Fair 1.08 B 65.00
Composite Area & Weighted CN 40.33 82.62

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness
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  Project: Acierno Track I - Vineyard Blocks G H and I
Project No.: 4122064.0

    NOV 2023

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.35 0.00 0.00
    Flow Length (ft) : 300 0.00 0.00
    Slope (%) : 41.60 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 3.50 0.00 0.00
    Velocity (ft/sec) : 0.38 0.00 0.00
    Computed Flow Time (min) : 13.20 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 113 0.00 0.00
    Slope (%) : 26.55 0.00 0.00
    Surface Type : Grass pasture Unpaved Unpaved
    Velocity (ft/sec) : 3.61 0.00 0.00
    Computed Flow Time (min) : 0.52 0.00 0.00

Subarea Subarea Subarea
Channel Flow Computations A B C
    Manning's Roughness : 0.05 0.05 0.05
    Flow Length (ft) : 436 847 1006
    Channel Slope (%) : 23 14.65 5.37
    Cross Section Area (ft²) : 6.9 6.9 6.9
    Wetted Perimeter  (ft) : 8.03 8.03 8.03
    Velocity (ft/sec) : 12.92 10.31 6.24
    Computed Flow Time (min) : 0.56 1.37 2.69
Total TOC (min) ..................18.34

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 7.70
Total Runoff (in) ............................................................. 5.65
Peak Runoff (cfs) ........................................................... 56.65
Weighted Curve Number ............................................... 82.62
Time of Concentration (days hh:mm:ss) ........................ 0 00:18:20 
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