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. Executive Summary

Hydrology

The Acierno Track | - Block G, H and | 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: Qa.yr = 16.7 cfs
- Existing Watershed: Qo-yr = 32.5 cfs
- Existing Watershed: Qso.,r = 49.5 cfs
- Existing Watershed: Qioo-yr = 56.7 cfs

Post-Development Watershed peak flow rates:
- Proposed Watershed: Q. = 16.7 cfs
- Proposed Watershed: Qioyr = 32.5 cfs
- Proposed Watershed: Qso.yr = 49.5 cfs
- Proposed Watershed: Qaooyr = 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.

I. 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.

. 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

Precipitation Depth

Storm Frequency (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) QaveAR-EXIST 16.7 | [cfs]
Propsoed Peak Flow (10-yr) Qu0vEAR-EXIST 32.6 | [cfs]
Proposed Peak Flow (50-yr) Qs0vEAR-EXIST 495 | [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) QuveAR-EXIST 16.7 | [cfs]
Propsoed Peak Flow (10-yr) QuovEAR-EXIST 32.6 | [cfs]
Proposed Peak Flow (50-yr) QsovEAR-EXIST 49.5 | [cfs]
Proposed Peak Flow (100—yr) QlOOYEAR-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 1) 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.

VIl. 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.

Page 4 of 4
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Hydrologic Soil Group—Napa County, California
(Acierno)

38° 26'8"N 38° 26'8"N
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557000 557100 557200

Map Scale: 1:4,780 if printed on A landscape (11" x 8.5") sheet.

Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 10N WGS84

Natural Resources Web Soil Survey 10/7/2022
Conservation Service National Cooperative Soil Survey Page 1 of 4




Hydrologic Soil Group—Napa County, California

(Acierno)
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shifting of map unit boundaries may be evident.
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Hydrologic Soil Group—Napa County, California Acierno
Hydrologic Soil Group
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
105 Bale clay loam, 2 to 5 B 0.5 1.3%
percent slopes
110 Boomer-Forward-Felta |B 1.9 4.5%
complex, 30 to 50
percent slopes
152 Hambright rock-Outcrop |D 17.9 43.5%
complex, 30 to 75
percent slopes
175 Rock outcrop 20.8 50.6%
Totals for Area of Interest 41.2 100.0%
UsDA  Natural Resources Web Soil Survey 10/7/2022
==l Conservation Service National Cooperative Soil Survey Page 3 of 4



Hydrologic Soil Group—Napa County, California Acierno

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

USDA  Natural Resources Web Soil Survey 10/7/2022

=== Conservation Service National Cooperative Soil Survey Page 4 of 4
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NOAA Atlas 14, Volume 6, Version 2

Location name: Napa, California, USA*
Latitude: 38.4323°, Longitude: -122.3429°

Elevation: 369.41 ft**
* source: ESRI Maps
** source: USGS
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PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

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

|

Average recurrence interval (years)

Duration
1| 2 | 5 || 10 || 25 |[ 50 | 100 200 || 500 || 1000 |
5-min 0.138 0.169 0.210 0.244 0.290 0.327 0.364 0.404 0.458 0.502
(0.123-0.157)||(0.150-0.192)||(0.186-0.239)|| (0.214-0.280) || (0.245-0.347) | (0.269-0.400) | |(0.292-0.459)||(0.314-0.525) | (0.340-0.625) |[(0.358-0.711)
10-min || 0.198 0.242 0.301 0.349 0.416 0.468 0.522 0.579 0.657 0.719
(0.176-0.225))((0.215-0.275))((0.267-0.343)|/(0.306-0.402)||(0.351-0.497)|((0.386-0.573)||(0.419-0.658)|| (0.449-0.753)|((0.487-0.896) | (0.513-1.02)
15-min || 0-239 0.293 0.364 0.422 0.503 0.566 0.631 0.700 0.795 0.870
(0.213-0.272)||(0.260-0.333)||(0.322-0.415)|| (0.371-0.486) [ (0.425-0.601)| | (0.467-0.693)||(0.506-0.795)|| (0.544-0.910)|| (0.589-1.08) || (0.620-1.23)
30-min | 0-343 0.419 0.521 0.604 0.720 0.810 0.904 1.00 1.14 1.25
(0.305-0.389)||(0.373-0.476)|/(0.461-0.594)|[(0.530-0.695) || (0.608-0.861)||(0.668-0.993) || (0.725-1.14) || (0.778-1.30) || (0.843-1.55) || (0.887-1.77)
60-min || 0-496 0.606 0.753 0.874 1.04 147 1.31 1.45 1.65 1.80
(0.441-0.563)|[(0.539-0.689)|(0.667-0.859)|| (0.767-1.01) || (0.879-1.25) || (0.966-1.44) || (1.05-1.65) || (1.13-1.88) || (1.22-2.24) || (1.28-2.55)
2.hr 0.749 0.915 1.13 1.31 1.55 1.73 1.92 2.1 2.36 2.56
(0.667-0.850)|| (0.814-1.04) || (1.00-1.29) || (1.15-1.51) || (1.31-1.85) || (1.43-2.12) || (1.54-2.41) || (1.64-2.74) || (1.75-3.22) || (1.82-3.63)
3-hr 0.959 117 1.45 1.67 1.97 2.20 2.43 2.66 2,97 3.21
(0.853-1.09) || (1.04-1.33) || (1.28-1.65) || (1.47-1.92) || (1.66-2.36) || (1.81-2.69) || (1.95-3.06) || (2.07-3.46) || (2.20-4.05) || (2.29-4.55)
6-hr 1.43 1.76 217 2.51 2,95 3.28 3.61 3.95 4.39 4.72
(1.27-1.63) || (1.56-2.00) || (1.93-2.48) || (2.20-2.89) || (2.49-3.53) || (2.71-4.02) || (2.90-4.55) || (3.07-5.13) || (3.25-5.98) || (3.37-6.69)
12-hr 1.99 2.49 3.12 3.62 4.28 4.77 5.26 5.75 6.39 6.87
(1.77-2.26) || (2.21-2.82) || (2.76-3.55) || (3.18-4.16) || (3.61-5.12) || (3.94-5.85) || (4.22-6.63) || (4.47-7.48) || (4.74-8.71) || (4.90-9.74)
24-hr 275 3.50 4.46 5.22 6.22 6.97 7.70 8.44 9.40 10.1
(2.47-3.11) || (3.15-3.98) || (4.00-5.08) || (4.65-5.98) || (5.39-7.33) || (5.93-8.35) || (6.43-9.41) || (6.88-10.6) || (7.40-12.2) || (7.74-13.5)
2.da 3.58 4.60 5.89 6.91 8.26 9.27 10.3 11.3 12.6 13.5
Y || 3.224.06) || (4.13-5.22) || (5.28:6.70) || (6.16-7.92) || (7.16:9.73) || (7.89-11.1) || (8.57-12.5) || (9.18-14.1) || (9.90-16.3) || (10.4-18.1)
3.da 419 5.39 6.92 8.13 9.72 10.9 121 133 14.8 16.0
Yy (3.77-4.76) || (4.84-6.12) || (6.20-7.87) || (7.24-9.31) || (8.43-11.5) || (9.30-13.1) || (10.1-14.8) || (10.8-16.6) || (11.7-19.2) || (12.3-21.4)
4-da 4.65 5.99 7.69 9.04 10.8 1241 13.4 147 16.5 17.7
Y |l (4.18-5.28) || (5.38-6.80) || (6.90-8.75) || (8.05-10.4) || (9.37-12.7) || (10.3-14.5) || (11.2-16.4) || (12.0-18.4) || (13.0-21.3) || (13.6-23.7)
7-da 5.74 7.40 9.50 111 133 14.9 16.4 18.0 20.0 215
y (5.16-6.51) || (6.65-8.40) || (8.51-10.8) || (9.93-12.8) || (11.5-15.7) || (12.7-17.8) || (13.7-20.1) || (14.7-22.5) || (15.7-25.9) || (16.4-28.6)
10-da 6.46 8.34 10.7 12.5 14.9 16.7 18.4 20.0 22.2 23.8
Y || (5.81-7.33) || (7.49-9.47) || (9.59-12.2) || (11.2-14.4) || (12.9-17.6) || (14.2-20.0) || (15.3-22.4) || (16.3-25.1) || (17.5-28.7) || (18.2-31.7)
20-da 8.44 10.9 14.0 16.3 19.3 215 236 25.6 28.2 30.0
y (7.59-9.57) || (9.81-12.4) || (12.5-15.9) || (14.5-18.7) || (16.8-22.8) || (18.3-25.8) || (19.7-28.8) || (20.9-32.1) || (22.2-36.5) || (23.0-40.0)
30-day 10.2 1341 16.7 19.5 23.0 255 27.9 30.2 33.0 35.1
(9.15-11.5) || (11.8-14.9) || (15.0-19.1) || (17.4-22.3) || (19.9-27.1) || (21.7-30.5) || (23.3-34.1) || (24.6-37.7) || (26.0-42.8) || (26.8-46.7)
45-da 12.4 15.9 20.1 23.4 27.4 30.3 33.0 355 38.7 41.0
Y |l (11.2-14.1) || (14.3-18.1) || (18.1-22.9) || (20.8-26.8) || (23.7-32.2) || (25.8-36.2) || (27.5-40.3) || (20.0-44.5) || (30.5-50.2) || (31.3-54.6)
60-da 14.8 18.9 23.7 27.3 31.9 35.1 38.1 40.9 44.4 46.9
y (13.4-16.8) || (16.9-21.4) || (21.2-27.0) || (24.3-31.3) || (27.6-37.5) || (29.9-42.0) || (31.8-46.6) || (33.4-51.2) || (35.0-57.6) || (35.9-62.5)

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.

Back to Top
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PDS-based depth-duration-frequency (DDF) curves
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Chapter 2 Estimating Runoff

Technical Release 55

Urban Hydrology for Small Watersheds

Table 2-2a  Runoff curve numbers for urban areas
|

Curve numbers for
Cover description hydrologic soil group —————
Average percent
Cover type and hydrologic condition impervious area 2 A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.) 3
Poor condition (grass cover < 50%) .......ccoceeererenierverersersresennes 68 79 86 89
Fair condition (grass cover 50% to 75%) 49 69 79 84
Good condition (grass coOVer > 75%) .......cocevereeruerrrereeenenerenes 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-0f-Way) ..........cccorveeririeinirieirieeirereeseseeneens 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
TIGNE-Of-WAY) .oviiiiiieieiieieee e eees 98 98 98 98
Paved; open ditches (including right-of-way) .........ccccervrrreruene 83 89 92 93
Gravel (including right-0f-way) .........ccccceviererninineerenrcrceeeeenens 76 85 89 91
Dirt (including right-0f-Way) .......c.cccceeveeerrnnrecenrcrecenrcnnens 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) 4 ..........ccccceueue 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
and basin DOTAErS) .......ccceverrirerrerreriererreneereseeneeeereseeessessesesesaees 96 96 96 96
Urban districts:
Commercial and DUSINESS .........coccoerreerieniereneneeereeeceeeeeeeeeeeeceees 85 89 92 94 95
INAUSEIIAL ..ottt ettt e et eneee 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (tOWI NOUSES) ......coceeurerrereniiirceeree e 65 77 85 90 92
L/4 ACTE .ttt 38 61 75 83 87
L/B ACTE ettt n et se e se e e rene 30 57 72 81 86
1/2 acre .... 25 54 70 80 85
20 51 68 79 84
2 BCTES ettt ee et s e s e s e e e et ae e e nennes 12 46 65 77 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) ¥ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1 Average runoff condition, and I, = 0.2S.

2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are
directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space

cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4

based on the degree of development (impervious area percentage) and the CN’s for the newly graded pervious areas.

(210-VI-TR-55, Second Ed., June 1986)
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Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2b  Runoff curve numbers for cultivated agricultural lands

|
Curve numbers for
Cover description - hydrologic soil group —————
Hydrologic
Cover type Treatment 2/ condition ¥ A B C D
Fallow Bare soil — 7 86 91 94
Crop residue cover (CR) Poor 76 85 90 93
Good 74 83 88 90
Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89
SR + CR Poor 71 80 87 90
Good 64 75 82 85
Contoured (C) Poor 70 79 84 88
Good 65 75 82 86
C+CR Poor 69 78 83 87
Good 64 74 81 85
Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81
C&T+ CR Poor 65 73 79 81
Good 61 70 77 80
Small grain SR Poor 65 76 84 88
Good 63 75 83 87
SR + CR Poor 64 75 83 86
Good 60 72 80 84
C Poor 63 74 82 85
Good 61 73 81 84
C+CR Poor 62 73 81 84
Good 60 72 80 83
C&T Poor 61 72 79 82
Good 59 70 78 81
C&T+ CR Poor 60 71 78 81
Good 58 69 77 80
Close-seeded SR Poor 66 77 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83
Good 51 67 76 80

1 Average runoff condition, and 1,=0.2S

2 Crop residue cover applies only if residue is on at least 5% of the surface throughout the year.

3 Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas,
(b) amount of year-round cover, (c) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good > 20%),
and (e) degree of surface roughness.

Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.

2-6 (210-VI-TR-55, Second Ed., June 1986)



Chapter 2 Estimating Runoff

Technical Release 55

Urban Hydrology for Small Watersheds

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

|
Curve numbers for
Cover description ———m—m™ ™ —m™M™MMMm™M™M@8@8M@ ™ ™ ———— hydrologic soil group ———
Hydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. 2/ Fair 49 69 79 84
Good 39 61 74 80
Meadow—continuous grass, protected from — 30 58 71 78

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the major element. 3/ Fair 35 56 70 77
Good 304 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). & Fair 43 65 76 82
Good 32 58 72 79
Woods. ¢ Poor 45 66 77 83
Fair 36 60 73 79
Good 304 55 70 77
Farmsteads—buildings, lanes, driveways, — 59 74 82 86

and surrounding lots.

L Average runoff condition, and I, = 0.2S.

2 Poor: <b0%) 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.

38  Poor. <50% ground cover.
Fair: 50 to 75% ground cover.
Good: >T5% ground cover.

4 Actual curve number is less than 30; use CN = 30 for runoff computations.
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)
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Technical Release 55
Urban Hydrology for Small Watersheds

Chapter 2 Estimating Runoff

Table 2-2d  Runoff curve numbers for arid and semiarid rangelands
|

Curve numbers for

Cover description -—————— hydrologic soil group
Hydrologic

Cover type condition & A¥ B C
Herbaceous—mixture of grass, weeds, and Poor 80 87
low-growing brush, with brush the Fair 71 81
minor element. Good 62 74
Oak-aspen—mountain brush mixture of oak brush, Poor 66 74
aspen, mountain mahogany, bitter brush, maple, Fair 48 57
and other brush. Good 30 41
Pinyon-juniper—pinyon, juniper, or both; Poor 75 85
grass understory. Fair 58 73
Good 41 61
Sagebrush with grass understory. Poor 67 80
Fair 51 63
Good 35 47
Desert shrub—major plants include saltbush, Poor 63 77 85
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81
palo verde, mesquite, and cactus. Good 49 68 79

93
89
85

79
63
48

89
80
71

85
70
55

88
86

84

1 Average runoff condition, and I,, = 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

Cover s Hydrologic
d X Soil Groups
. Treatment Hydrologic 1/ " ' h
Land Use . or Practlice . Condition A B C. D
& i
Orchards;- .
deciduous ) . (See accompanying land-use description)
Orchards,
Lvergreen Poor 55 T2 81 86
Fair Lo Gl 76 © 82
Good. 33 58 72- 9
Vineyards (See accompanying land-use description)

HOM-CULLIVATED AGRICULMURAL LAND (Guassland, Woodland, Brushiland)

Annual grass Poor 65 78 86 89

Fadl’é<'7ﬁ;§Q)) ko 69 79 8l

~

Good (7544 +) 38 6L 15 B1

Broadleaf chaparral Poox 53 T0 8o. 85
' wain ho 63 T5% 8L
Good 5T L. 78
Meadow : Poor 63 1T 8. 90
Fair 56 70 178 8

Good 30 58 72" 18
Narrowleaf chap;rral- : Poor 70 . 82 88t- 90
Fair 55 T2 8L 86
Open'brush " Poor 61 76 8 88
Fair W6 66 .77 03
Good o 63 75 61

Txhibit 2.1-3



ACIERNO TRACK | - BLOCKS G, H AND |
DRAINAGE EXHIBIT

NAPA CALIFORNIA

TIME OF CONCENTRATION
SESMENT SURE LENGTH | AVE SLOPE
SUBBASIN TYPE OF FLOW ACE/PIPE
MNMBER DESCRIPTION | (FEET) %)
/ SHEET FLOW UNFAVED 300 4160
SHALLOW
= CONCENTRATED FLOW UNFAVED = 26.55
A 3 CHANNEL FLOW UNPAVED 436 23200
4 CHANNEL FLOW UNFAVED B47 1463
5 CHANNEL FL.OW UNFAVED 1006 537

—— AFPFPROXIMATE PROFPERTY LINE
——— ADJIOINING PROPERTY LINE

—_—— PATH OF TIME OF CONCENTRATION (T.O.C.)

A EXISTING VINEYARD PLANTED CIRCA 2007 AND 20l (BY PREVIOUS
OWNER) TO BE REMOVED ¢ RESTORED UNDER SEFARATE PERMIT.

2. VINEYARD BLOCKS A THROUGH E TO BE REFLANTED UNDER PERMIT
#HP22-004/2

3 PER PRE-APFPLICATION MEETING WITH NARPA COUNTY ON lo-I13-2022
TREES REMOVED BY P&#E ARE NOT COUNTED AGAINST PROJECT IN
REGARDS TO THE VEGETATION RETENTION REQUIREMENTS OF
REQUIRED TO BE REFLANTED AS FART OF THESE FLANS.

GRAFHIC SCALE

250 o 250 500
T oy S—
(IN FEET )

/ inch = 250 FT

+ 1515 FOURTH STREET
R s A NAPA, CALIF. 94559
OFFICE|707|252.3301

+ www.RSAcivil.com +

\2022\4122064.0_Aclerno_5Silverado_Trail _Property\DESIGN\EXHIBITS\Exh-Drainage Block &_H and l.dng 11/15/2023

| RSA*| CONSULTING CIVIL ENGINEERS + SURVEYORS + | 1950 |

R

Nov. 15, 2023 4122064.0 Exn-Dranage Block &_H and l.ang



ACIERNO TRACK | = VINEYARD BLOCKS G, HAND |
HYDROLOGY REPORT
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ATTACHMENT 2

Pre-development and Post- Development AutoDesk Storm & Sanitary

Analysis Output Files




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

Project Description

File Name ..o Acierno.SPF

Project Options

Flow Units CFS
Elevation Type . Elevation
Hydrology Method ..........ccocooeveiviiiiiiciene SCS TR-55

Time of Concentration (TOC) Method
Link Routing Method .... .
Enable Overflow Ponding at Nodes .. YES
Skip Steady State Analysis Time Periods ... YES

. SCS TR-55

Analysis Options

Start Analysis On ...
End Analysis On .
Start Reporting On .
Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...
Reporting Time Step ....
Routing Time Step ....

Aug 25, 2023
... Aug 26, 2023
.. Aug 25, 2023
.0

0 01:00:00

Rainfall Details

. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

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

02 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 1 of 5



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

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)

1A 40.33 0.00 83 350 183 7384 16.7 0 00:18:20

02 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 2 of 5



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

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

NOV 2023

Page 3 0of 5



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

Subbasin Hydrology

Subbasin: A

Input Data

ArEa (AC) ..veviiieiiiiiiiie s
Peak Rate Factor
Weighted Curve Number ...
RAIN GAGE ID ..o

Composite Curve Number

.. 82.64

Rain Gage-01

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 =2yr, 24 hr Rainfall (inches)
Sf = Slope (ft/ft)

Shallow Concentrated Flow Equation :

=16.1345 * (Sf*0.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf"0.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf10.5) (cultivated straight rows surface)
= 7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (Sf*0.5) (woodland surface)

= 2.5 * (Sf*0.5) (forest w/heavy litter surface)

Tc = (Lf/ V) /(3600 sec/hr)

< <<K<K<K<<K<K<K<K<L

Where:

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

Channel Flow Equation :

V =(1.49 * (RN(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 (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

02 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 4 of 5



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

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :

Slope (%) :

2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :

Computed Flow Time (min) :

Shallow Concentrated Flow Computations
Flow Length (ft) :
Slope (%) :
Surface Type :
Velocity (ft/sec) :
Computed Flow Time (min) :

Channel Flow Computations
Manning's Roughness :
Flow Length (ft) :
Channel Slope (%) :
Cross Section Area (ft2) :
Wetted Perimeter (ft) :

Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (MiN) ..cvevevrenenne 18.34

Subbasin Runoff Results

Total Rainfall (iN) ....ooeeviiieiiieeeeeee e

Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ......
Time of Concentration (days hh:mm:ss) ..

02 Year Storm Analysis
Pre-Development
User: RRG

Subarea Subarea Subarea

A B C
0.35 0.00 0.00
300 0.00 0.00
41.60 0.00 0.00
3.50 0.00 0.00
0.38 0.00 0.00
13.20 0.00 0.00
Subarea Subarea Subarea
A B [
113 0.00 0.00
26.55 0.00 0.00
Grass pasture Unpaved Unpaved
3.61 0.00 0.00
0.52 0.00 0.00
Subarea Subarea Subarea
A B C
0.05 0.05 0.05
436 847 1006
23 14.65 5.37
6.9 6.9 6.9
8.03 8.03 8.03
12.92 10.31 6.24
0.56 1.37 2.69
3.50
. 1.83
16.72
82.64
.. 000:18:20

NOV 2023

Page 5 of 5



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

Project Description

File Name ..o Acierno.SPF

Project Options

Flow Units CFS
Elevation Type . Elevation
Hydrology Method ..........ccocooeveiviiiiiiciene SCS TR-55

Time of Concentration (TOC) Method
Link Routing Method .... .
Enable Overflow Ponding at Nodes .. YES
Skip Steady State Analysis Time Periods ... YES

. SCS TR-55

Analysis Options

Start Analysis On ...
End Analysis On .
Start Reporting On .
Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...
Reporting Time Step ....
Routing Time Step ....

Aug 25, 2023
... Aug 26, 2023
.. Aug 25, 2023
.0

0 01:00:00

Rainfall Details

. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

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

10 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 1 of 5



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

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)

1A 40.33 0.00 83 522 3.34 13466 32.6 0 00:18:20

10 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 2 of 5



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

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
Pre-Development
User: RRG

NOV 2023

Page 3 0of 5



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

Subbasin Hydrology

Subbasin: A

Input Data

ArEa (AC) ..veviiieiiiiiiiie s
Peak Rate Factor
Weighted Curve Number ...
RAIN GAGE ID ..o

Composite Curve Number

.. 82.64

Rain Gage-01

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 =2yr, 24 hr Rainfall (inches)
Sf = Slope (ft/ft)

Shallow Concentrated Flow Equation :

=16.1345 * (Sf*0.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf"0.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf10.5) (cultivated straight rows surface)
= 7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (Sf*0.5) (woodland surface)

= 2.5 * (Sf*0.5) (forest w/heavy litter surface)

Tc = (Lf/ V) /(3600 sec/hr)

< <<K<K<K<<K<K<K<K<L

Where:

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

Channel Flow Equation :

V =(1.49 * (RN(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 (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

10 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 4 of 5



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

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :

Slope (%) :

2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :

Computed Flow Time (min) :

Shallow Concentrated Flow Computations
Flow Length (ft) :
Slope (%) :
Surface Type :
Velocity (ft/sec) :
Computed Flow Time (min) :

Channel Flow Computations
Manning's Roughness :
Flow Length (ft) :
Channel Slope (%) :
Cross Section Area (ft2) :
Wetted Perimeter (ft) :

Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (MiN) ..cvevevrenenne 18.34

Subbasin Runoff Results

Total Rainfall (iN) ....ooeeviiieiiieeeeeee e

Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ......
Time of Concentration (days hh:mm:ss) ..

10 Year Storm Analysis
Pre-Development
User: RRG

Subarea Subarea Subarea

A B C
0.35 0.00 0.00
300 0.00 0.00
41.60 0.00 0.00
3.50 0.00 0.00
0.38 0.00 0.00
13.20 0.00 0.00
Subarea Subarea Subarea
A B [
113 0.00 0.00
26.55 0.00 0.00
Grass pasture Unpaved Unpaved
3.61 0.00 0.00
0.52 0.00 0.00
Subarea Subarea Subarea
A B C
0.05 0.05 0.05
436 847 1006
23 14.65 5.37
6.9 6.9 6.9
8.03 8.03 8.03
12.92 10.31 6.24
0.56 1.37 2.69
5.22
.. 3.34
32.56
82.64
.. 000:18:20

NOV 2023
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Project: Acierno Track | - Vineyard Blocks G H and |
Project No.: 4122064.0

Project Description

File Name ..o Acierno.SPF

Project Options

Flow Units CFS
Elevation Type . Elevation
Hydrology Method ..........ccocooeveiviiiiiiciene SCS TR-55

Time of Concentration (TOC) Method
Link Routing Method .... .
Enable Overflow Ponding at Nodes .. YES
Skip Steady State Analysis Time Periods ... YES

. SCS TR-55

Analysis Options

Start Analysis On ...
End Analysis On .
Start Reporting On .
Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...
Reporting Time Step ....
Routing Time Step ....

Aug 25, 2023
... Aug 26, 2023
.. Aug 25, 2023
.0

0 01:00:00

Rainfall Details

. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

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

50 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 1 of 5



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

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)

1A 40.33 0.00 83 6.97 496 200.00 495 0 00:18:20

50 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 2 of 5



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

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
Pre-Development
User: RRG

NOV 2023

Page 3 0of 5



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

Subbasin Hydrology

Subbasin: A

Input Data

ArEa (AC) ..veviiieiiiiiiiie s
Peak Rate Factor
Weighted Curve Number ...
RAIN GAGE ID ..o

Composite Curve Number

.. 82.64

Rain Gage-01

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 =2yr, 24 hr Rainfall (inches)
Sf = Slope (ft/ft)

Shallow Concentrated Flow Equation :

=16.1345 * (Sf*0.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf"0.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf10.5) (cultivated straight rows surface)
= 7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (Sf*0.5) (woodland surface)

= 2.5 * (Sf*0.5) (forest w/heavy litter surface)

Tc = (Lf/ V) /(3600 sec/hr)

< <<K<K<K<<K<K<K<K<L

Where:

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

Channel Flow Equation :

V =(1.49 * (RN(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 (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

50 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 4 of 5



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

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :

Slope (%) :

2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :

Computed Flow Time (min) :

Shallow Concentrated Flow Computations
Flow Length (ft) :
Slope (%) :
Surface Type :
Velocity (ft/sec) :
Computed Flow Time (min) :

Channel Flow Computations
Manning's Roughness :
Flow Length (ft) :
Channel Slope (%) :
Cross Section Area (ft2) :
Wetted Perimeter (ft) :

Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (MiN) ..cvevevrenenne 18.34

Subbasin Runoff Results

Total Rainfall (iN) ....ooeeviiieiiieeeeeee e

Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ......
Time of Concentration (days hh:mm:ss) ..

50 Year Storm Analysis
Pre-Development
User: RRG

Subarea Subarea Subarea

A B C
0.35 0.00 0.00
300 0.00 0.00
41.60 0.00 0.00
3.50 0.00 0.00
0.38 0.00 0.00
13.20 0.00 0.00
Subarea Subarea Subarea
A B [
113 0.00 0.00
26.55 0.00 0.00
Grass pasture Unpaved Unpaved
3.61 0.00 0.00
0.52 0.00 0.00
Subarea Subarea Subarea
A B C
0.05 0.05 0.05
436 847 1006
23 14.65 5.37
6.9 6.9 6.9
8.03 8.03 8.03
12.92 10.31 6.24
0.56 1.37 2.69
6.97
.. 4.96
49.52
82.64
.. 000:18:20

NOV 2023
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Project: Acierno Track | - Vineyard Blocks G H and |
Project No.: 4122064.0

Project Description

File Name ..o Acierno.SPF

Project Options

Flow Units CFS
Elevation Type . Elevation
Hydrology Method ..........ccocooeveiviiiiiiciene SCS TR-55

Time of Concentration (TOC) Method
Link Routing Method .... .
Enable Overflow Ponding at Nodes .. YES
Skip Steady State Analysis Time Periods ... YES

. SCS TR-55

Analysis Options

Start Analysis On ...
End Analysis On .
Start Reporting On .
Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...
Reporting Time Step ....
Routing Time Step ....

Aug 25, 2023
... Aug 26, 2023
.. Aug 25, 2023
.0

0 01:00:00

Rainfall Details

. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

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

100 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 1 of 5



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

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)

1A 40.33 0.00 83 7.70 565 227.86 56.7 0 00:18:20

100 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 2 of 5



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

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
User: RRG

NOV 2023

Page 3 0of 5



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

Subbasin Hydrology

Subbasin: A

Input Data

ArEa (AC) ..veviiieiiiiiiiie s
Peak Rate Factor
Weighted Curve Number ...
RAIN GAGE ID ..o

Composite Curve Number

.. 82.64

Rain Gage-01

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 =2yr, 24 hr Rainfall (inches)
Sf = Slope (ft/ft)

Shallow Concentrated Flow Equation :

=16.1345 * (Sf*0.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf"0.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf10.5) (cultivated straight rows surface)
= 7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (Sf*0.5) (woodland surface)

= 2.5 * (Sf*0.5) (forest w/heavy litter surface)

Tc = (Lf/ V) /(3600 sec/hr)

< <<K<K<K<<K<K<K<K<L

Where:

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

Channel Flow Equation :

V =(1.49 * (RN(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 (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

100 Year Storm Analysis
Pre-Development
User: RRG

NOV 2023

Page 4 of 5



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

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :

Slope (%) :

2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :

Computed Flow Time (min) :

Shallow Concentrated Flow Computations
Flow Length (ft) :
Slope (%) :
Surface Type :
Velocity (ft/sec) :
Computed Flow Time (min) :

Channel Flow Computations
Manning's Roughness :
Flow Length (ft) :
Channel Slope (%) :
Cross Section Area (ft2) :
Wetted Perimeter (ft) :

Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (MiN) ..cvevevrenenne 18.34

Subbasin Runoff Results

Total Rainfall (iN) ....ooeeviiieiiieeeeeee e

Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ......
Time of Concentration (days hh:mm:ss) ..

100 Year Storm Analysis
Pre-Development
User: RRG

Subarea Subarea Subarea

A B C
0.35 0.00 0.00
300 0.00 0.00
41.60 0.00 0.00
3.50 0.00 0.00
0.38 0.00 0.00
13.20 0.00 0.00
Subarea Subarea Subarea
A B [
113 0.00 0.00
26.55 0.00 0.00
Grass pasture Unpaved Unpaved
3.61 0.00 0.00
0.52 0.00 0.00
Subarea Subarea Subarea
A B C
0.05 0.05 0.05
436 847 1006
23 14.65 5.37
6.9 6.9 6.9
8.03 8.03 8.03
12.92 10.31 6.24
0.56 1.37 2.69
7.70
.. 5.65
56.67
82.64
.. 000:18:20

NOV 2023

Page 5 of 5



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

Project Description

File Name ..o Acierno_POST.SPF

Project Options

Flow Units CFS
Elevation Type . Elevation
Hydrology Method ..........ccocooeveiviiiiiiciene SCS TR-55

Time of Concentration (TOC) Method
Link Routing Method .... .
Enable Overflow Ponding at Nodes .. YES
Skip Steady State Analysis Time Periods ... YES

. SCS TR-55

Analysis Options

Start Analysis On ...
End Analysis On .
Start Reporting On .
Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...
Reporting Time Step ....
Routing Time Step ....

Aug 25, 2023
... Aug 26, 2023
.. Aug 25, 2023
.0

0 01:00:00

Rainfall Details

. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

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

02 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 1 of 5



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

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)

1A 40.33 0.00 83 350 183 7376 16.7 0 00:18:20

02 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 2 of 5



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

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

NOV 2023

Page 3 0of 5



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

Subbasin Hydrology

Subbasin: A

Input Data

ArEa (AC) ..veviiieiiiiiiiie s
Peak Rate Factor
Weighted Curve Number ...
RAIN GAGE ID ..o

Composite Curve Number

.. 82.62

Rain Gage-01

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 =2yr, 24 hr Rainfall (inches)
Sf = Slope (ft/ft)

Shallow Concentrated Flow Equation :

=16.1345 * (Sf*0.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf"0.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf10.5) (cultivated straight rows surface)
= 7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (Sf*0.5) (woodland surface)

= 2.5 * (Sf*0.5) (forest w/heavy litter surface)

Tc = (Lf/ V) /(3600 sec/hr)

< <<K<K<K<<K<K<K<K<L

Where:

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

Channel Flow Equation :

V =(1.49 * (RN(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 (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

02 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 4 of 5



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

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :

Slope (%) :

2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :

Computed Flow Time (min) :

Shallow Concentrated Flow Computations
Flow Length (ft) :
Slope (%) :
Surface Type :
Velocity (ft/sec) :
Computed Flow Time (min) :

Channel Flow Computations
Manning's Roughness :
Flow Length (ft) :
Channel Slope (%) :
Cross Section Area (ft2) :
Wetted Perimeter (ft) :

Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (MiN) ..cvevevrenenne 18.34

Subbasin Runoff Results

Total Rainfall (iN) ....ooeeviiieiiieeeeeee e

Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ......
Time of Concentration (days hh:mm:ss) ..

02 Year Storm Analysis
Post-Development
User: RRG

Subarea Subarea Subarea

A B C
0.35 0.00 0.00
300 0.00 0.00
41.60 0.00 0.00
3.50 0.00 0.00
0.38 0.00 0.00
13.20 0.00 0.00
Subarea Subarea Subarea
A B [
113 0.00 0.00
26.55 0.00 0.00
Grass pasture Unpaved Unpaved
3.61 0.00 0.00
0.52 0.00 0.00
Subarea Subarea Subarea
A B C
0.05 0.05 0.05
436 847 1006
23 14.65 5.37
6.9 6.9 6.9
8.03 8.03 8.03
12.92 10.31 6.24
0.56 1.37 2.69
3.50
. 1.83
16.70
82.62
.. 000:18:20

NOV 2023

Page 5 of 5



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

Project Description

File Name ..o Acierno_POST.SPF

Project Options

Flow Units CFS
Elevation Type . Elevation
Hydrology Method ..........ccocooeveiviiiiiiciene SCS TR-55

Time of Concentration (TOC) Method
Link Routing Method .... .
Enable Overflow Ponding at Nodes .. YES
Skip Steady State Analysis Time Periods ... YES

. SCS TR-55

Analysis Options

Start Analysis On ...
End Analysis On .
Start Reporting On .
Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...
Reporting Time Step ....
Routing Time Step ....

Aug 25, 2023
... Aug 26, 2023
.. Aug 25, 2023
.0

0 01:00:00

Rainfall Details

. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

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

10 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 1 of 5



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

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)

1A 40.33 0.00 83 522 3.34 13458 325 0 00:18:20

10 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 2 of 5



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

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

NOV 2023

Page 3 0of 5



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

Subbasin Hydrology

Subbasin: A

Input Data

ArEa (AC) ..veviiieiiiiiiiie s
Peak Rate Factor
Weighted Curve Number ...
RAIN GAGE ID ..o

Composite Curve Number

.. 82.62

Rain Gage-01

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 =2yr, 24 hr Rainfall (inches)
Sf = Slope (ft/ft)

Shallow Concentrated Flow Equation :

=16.1345 * (Sf*0.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf"0.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf10.5) (cultivated straight rows surface)
= 7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (Sf*0.5) (woodland surface)

= 2.5 * (Sf*0.5) (forest w/heavy litter surface)

Tc = (Lf/ V) /(3600 sec/hr)

< <<K<K<K<<K<K<K<K<L

Where:

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

Channel Flow Equation :

V =(1.49 * (RN(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 (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

10 Year Storm Analysis
Post-Development
User: RRG

NOV 2023
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Project: Acierno Track | - Vineyard Blocks G H and |
Project No.: 4122064.0

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :

Slope (%) :

2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :

Computed Flow Time (min) :

Shallow Concentrated Flow Computations
Flow Length (ft) :
Slope (%) :
Surface Type :
Velocity (ft/sec) :
Computed Flow Time (min) :

Channel Flow Computations
Manning's Roughness :
Flow Length (ft) :
Channel Slope (%) :
Cross Section Area (ft2) :
Wetted Perimeter (ft) :

Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (MiN) ..cvevevrenenne 18.34

Subbasin Runoff Results

Total Rainfall (iN) ....ooeeviiieiiieeeeeee e

Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ......
Time of Concentration (days hh:mm:ss) ..

10 Year Storm Analysis
Post-Development
User: RRG

Subarea Subarea Subarea

A B C
0.35 0.00 0.00
300 0.00 0.00
41.60 0.00 0.00
3.50 0.00 0.00
0.38 0.00 0.00
13.20 0.00 0.00
Subarea Subarea Subarea
A B [
113 0.00 0.00
26.55 0.00 0.00
Grass pasture Unpaved Unpaved
3.61 0.00 0.00
0.52 0.00 0.00
Subarea Subarea Subarea
A B C
0.05 0.05 0.05
436 847 1006
23 14.65 5.37
6.9 6.9 6.9
8.03 8.03 8.03
12.92 10.31 6.24
0.56 1.37 2.69
5.22
.. 3.34
32.54
82.62
.. 000:18:20

NOV 2023

Page 5 of 5



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

Project Description

File Name ..o Acierno_POST.SPF

Project Options

Flow Units CFS
Elevation Type . Elevation
Hydrology Method ..........ccocooeveiviiiiiiciene SCS TR-55

Time of Concentration (TOC) Method
Link Routing Method .... .
Enable Overflow Ponding at Nodes .. YES
Skip Steady State Analysis Time Periods ... YES

. SCS TR-55

Analysis Options

Start Analysis On ...
End Analysis On .
Start Reporting On .
Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...
Reporting Time Step ....
Routing Time Step ....

Aug 25, 2023
... Aug 26, 2023
.. Aug 25, 2023
.0

0 01:00:00

Rainfall Details

. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

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

50 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 1 of 5



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

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)

1A 40.33 0.00 83 6.97 496 199.92 495 0 00:18:20

50 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 2 of 5



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

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
User: RRG

NOV 2023

Page 3 0of 5



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

Subbasin Hydrology

Subbasin: A

Input Data

ArEa (AC) ..veviiieiiiiiiiie s
Peak Rate Factor
Weighted Curve Number ...
RAIN GAGE ID ..o

Composite Curve Number

.. 82.62

Rain Gage-01

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 =2yr, 24 hr Rainfall (inches)
Sf = Slope (ft/ft)

Shallow Concentrated Flow Equation :

=16.1345 * (Sf*0.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf"0.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf10.5) (cultivated straight rows surface)
= 7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (Sf*0.5) (woodland surface)

= 2.5 * (Sf*0.5) (forest w/heavy litter surface)

Tc = (Lf/ V) /(3600 sec/hr)

< <<K<K<K<<K<K<K<K<L

Where:

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

Channel Flow Equation :

V =(1.49 * (RN(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 (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

50 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 4 of 5



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

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :

Slope (%) :

2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :

Computed Flow Time (min) :

Shallow Concentrated Flow Computations
Flow Length (ft) :
Slope (%) :
Surface Type :
Velocity (ft/sec) :
Computed Flow Time (min) :

Channel Flow Computations
Manning's Roughness :
Flow Length (ft) :
Channel Slope (%) :
Cross Section Area (ft2) :
Wetted Perimeter (ft) :

Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (MiN) ..cvevevrenenne 18.34

Subbasin Runoff Results

Total Rainfall (iN) ....ooeeviiieiiieeeeeee e

Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ......
Time of Concentration (days hh:mm:ss) ..

50 Year Storm Analysis
Post-Development
User: RRG

Subarea Subarea Subarea

A B C
0.35 0.00 0.00
300 0.00 0.00
41.60 0.00 0.00
3.50 0.00 0.00
0.38 0.00 0.00
13.20 0.00 0.00
Subarea Subarea Subarea
A B [
113 0.00 0.00
26.55 0.00 0.00
Grass pasture Unpaved Unpaved
3.61 0.00 0.00
0.52 0.00 0.00
Subarea Subarea Subarea
A B C
0.05 0.05 0.05
436 847 1006
23 14.65 5.37
6.9 6.9 6.9
8.03 8.03 8.03
12.92 10.31 6.24
0.56 1.37 2.69
6.97
.. 4.96
49.50
82.62
.. 000:18:20

NOV 2023

Page 5 of 5



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

Project Description

File Name ..o Acierno_POST.SPF

Project Options

Flow Units CFS
Elevation Type . Elevation
Hydrology Method ..........ccocooeveiviiiiiiciene SCS TR-55

Time of Concentration (TOC) Method
Link Routing Method .... .
Enable Overflow Ponding at Nodes .. YES
Skip Steady State Analysis Time Periods ... YES

. SCS TR-55

Analysis Options

Start Analysis On ...
End Analysis On .
Start Reporting On .
Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...
Reporting Time Step ....
Routing Time Step ....

Aug 25, 2023
... Aug 26, 2023
.. Aug 25, 2023
.0

0 01:00:00

Rainfall Details

. Kinematic Wave

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

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

100 Year Storm Analysis
Post-Development
User: RRG

NOV 2023
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Project: Acierno Track | - Vineyard Blocks G H and |
Project No.: 4122064.0

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)

1A 40.33 0.00 83 7.70 565 227.74 56.7 0 00:18:20

100 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 2 of 5



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

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
Post-Development
User: RRG

NOV 2023

Page 3 0of 5



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

Subbasin Hydrology

Subbasin: A

Input Data

ArEa (AC) ..veviiieiiiiiiiie s
Peak Rate Factor
Weighted Curve Number ...
RAIN GAGE ID ..o

Composite Curve Number

.. 82.62

Rain Gage-01

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 =2yr, 24 hr Rainfall (inches)
Sf = Slope (ft/ft)

Shallow Concentrated Flow Equation :

=16.1345 * (Sf*0.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf"0.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf10.5) (cultivated straight rows surface)
= 7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (Sf*0.5) (woodland surface)

= 2.5 * (Sf*0.5) (forest w/heavy litter surface)

Tc = (Lf/ V) /(3600 sec/hr)

< <<K<K<K<<K<K<K<K<L

Where:

Tc = Time of Concentration (hr)
Lf = Flow Length (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

Channel Flow Equation :

V =(1.49 * (RN(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 (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

100 Year Storm Analysis
Post-Development
User: RRG

NOV 2023

Page 4 of 5



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

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :

Slope (%) :

2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :

Computed Flow Time (min) :

Shallow Concentrated Flow Computations
Flow Length (ft) :
Slope (%) :
Surface Type :
Velocity (ft/sec) :
Computed Flow Time (min) :

Channel Flow Computations
Manning's Roughness :
Flow Length (ft) :
Channel Slope (%) :
Cross Section Area (ft2) :
Wetted Perimeter (ft) :

Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (MiN) ..cvevevrenenne 18.34

Subbasin Runoff Results

Total Rainfall (iN) ....ooeeviiieiiieeeeeee e

Total Runoff (in)
Peak Runoff (cfs) .....
Weighted Curve Number ......
Time of Concentration (days hh:mm:ss) ..

100 Year Storm Analysis
Post-Development
User: RRG

Subarea Subarea Subarea

A B C
0.35 0.00 0.00
300 0.00 0.00
41.60 0.00 0.00
3.50 0.00 0.00
0.38 0.00 0.00
13.20 0.00 0.00
Subarea Subarea Subarea
A B [
113 0.00 0.00
26.55 0.00 0.00
Grass pasture Unpaved Unpaved
3.61 0.00 0.00
0.52 0.00 0.00
Subarea Subarea Subarea
A B C
0.05 0.05 0.05
436 847 1006
23 14.65 5.37
6.9 6.9 6.9
8.03 8.03 8.03
12.92 10.31 6.24
0.56 1.37 2.69
7.70
.. 5.65
56.65
82.62
.. 000:18:20

NOV 2023
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ACIERNO TRACK | = VINEYARD BLOCKS G, HAND |

HYDROLOGY REPORT

Rs A"

ATTACHMENT 3

Cross-Slope Diversion Swale Analysis




ACIERNO TRACK | - BLOCKS G, H AND |
DIVERSION SWALE ANALYSIS - EXISTING

NAPA CALIFORNIA
‘ (E) VINETARD TIME OF CONCENTRATION
BLOcK ¢
< 1 SEGMENT SURFACEFPIPE| LENGTH | AVES SLOPE
>\ e SBBASIN |\ “nperR | TVTE OF LW \“pracriprion | (FEET) %)
// 2 / SHEET FLOW UNPAVED 65 35.50
X ACIERNO / 2 SIALL GRASSY PASTIRE | 226 2062
CONCENTRATED FLOW -
) VINEYARD ' AN 032-070-024 3 CHANNEL FLOW UNPAVED 56 475
BLOCK | : / SHEET FLOW UNPAVED o0 /942
’ SHALLOW
) (F) sSWALE 2 2 CONCENTRATED FLow | ERASST PASTURE o0 17.90
| B CHANNEL FLOW UNPAVED 598 6.75
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BlocK H VINEYARD BLOCKS A THROUGH E TO BE REPLANTED UNDER PERMIT #P22-004/2

PER PRE-AFPLICATION MEETING WITH NAPA COUNTY ON 10-13-2022, TREES REMOVED BY
PGEE ARE NOT COUNTED AGAINST FROJECT IN REGARDS TO THE VEGETATION RETENTION
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/\ \’_\

( /

) VINEYARD
BLock &

GRAFHIC SCALE

\ < oo o oo 200
- GockD T oy S—
BlLockK D
\ NoTE Z2)
(IN FEET )
| nch = 100 FT

(E) VINEYARD
BlockK A 1515 FOURTH STREET

NOTE 2) R s -A'-I' NAPA, CALIF. 94559
OFFICE | 707|252.3301

+ www.RSAcivil.com +

| RSA*| CONSULTING CIVIL ENGINEERS + SURVEYORS + | 1$§0|

FEB 14,2024  4/22064.0  Exh-Dranage Block &_H and l.ang



e
N

O32-200-007

\
\

(F) VINEYARD
BlocK |

AFN

N
AR A

\

N

N\

N\

1

N\

ACIERNO TRACK | - BLOCKS G, H AND |
DIVERSION SWALE ANALYSIS - PROPOSED

GRAFHIC SCALE

100 o

oo

200

- S—

RS A

NAPA CALIFORNIA
-— ( IN FEET )
‘ [ nch = 10O FT
(E) VINEYARD
BLOCK ¢ TIME OF CONCENTRATION
K S
SUBBASIN SEGMENT TYPE OF FLOW SURFACERIPE | LENGTH | AVG SLOPE
NMBER DESCRIPTION | (FEET) %/
2/
ACIERNO / SHEET FLOW UNPAVED 65 3550
- 2/ 2 24 2 CHANNEL FLOW DIVERSION SWALE 283 142
/ 7 / / 3 CHANNEL FLOW 12" PVC PIPE 44 18.06
V4 [~/-2 SHALLOW
b (F) SWALE i CONCENTRATED FLow | FRAZZT FPASTURE &l 2254
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\ VINEY ARD
= ook B / SHEET FLOW UNPAVED 48 18.38
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Block & N / > VINEYARD BLOCKS A THROUGH E TO BE REFLANTED UNDER PERMIT #P22-004/2
~— N \
\ PER PRE-AFPLICATION MEETING WITH NARPA COUNTY ON 10-13-2022, TREES REMOVED BY
PGEE ARE NOT COUNTED AGAINST PROJIECT IN REGARDS TO THE VEGETATION RETENTION
Z KZOVG/%E;ARD RERUIREMENTS OF REQUIRED TO BE REPLANTED AS PART OF THESE PLANS.
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SCS TR-55 Time of Concentration Computations Report

Sheet Flow Equation

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

Where:

Tc = Time of Concentration (hrs)

3
I

Manning's Roughness

Lf = Flow Length (ft)

]
I

2 yr, 24 hr Rainfall (inches)

Sf

Slope (ft/ft)

Shallow Concentrated Flow Equation

V = 16.1345 * (Sf~0.5) (unpaved surface)

vV = 20.3282 * (Sf~0.5) (paved surface)

Vv = 15.0 * (Sf~0.5) (grassed waterway surface)

vV =10.0 * (Sf"0.5) (nearly bare & untilled surface)
vV = 9.0 * (S£70.5) (cultivated straight rows surface)
vV = 7.0 * (S£70.5) (short grass pasture surface)

Vv =5.0 * (Sf70.5) (woodland surface)

Vv = 2.5 * (Sf~0.5) (forest w/heavy litter surface)

Tc = (Lf / V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)

Lf = Flow Length (ft)

<
Il

Velocity (ft/sec)

Sf = Slope (ft/ft)



Channel Flow Equation

V. = (1.49 * (R*(2/3)) * (S£70.5)) / n
R =Agqg / Wp

Tc = (Lf / V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)
Lf = Flow Length (ft)

R = Hydraulic Radius (ft)

Aqg = Flow Area (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's Roughness

Manning's Roughness:

Flow Length (ft):

Slope (%):

2 yr, 24 hr Rainfall (in):
Velocity (ft/sec):

Computed Flow Time (minutes):

Shallow Concentrated Flow Computations

Flow Length (ft):

Subarea A

0.4

65

35.50

3.50

4.60

Subarea A

226

Subarea B

0.

0.

Subarea B

0.

00

00

.00

.00

.00

.00

00

Subarea C

Subarea C

0.00



Channel

Slope (%): 20.82 0.00 0.00
Surface Type: Grass pasture Unpaved Unpaved
Velocity (ft/sec): 3.19 0.00 0.00
Computed Flow Time (minutes): 1.18 0.00 0.00
Flow Computations

- Subarea A Subarea B Subarea C
Manning's Roughness: 0.05 0.00 0.00
Flow Length (ft): 56 0.00 0.00
Channel Slope (%): 4.78 0.00 0.00
Cross Section Area (ft?): 6.9 0.00 0.00
Wetted Perimeter (ft): 8.03 0.00 0.00
Velocity (ft/sec): 5.89 0.00 0.00
Computed Flow Time (minutes): 0.16 0.00 0.00
Total TOC (minutes): 5.94




SCS TR-55 Time of Concentration Computations Report

Sheet Flow Equation

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

Where:

Tc = Time of Concentration (hrs)

3
I

Manning's Roughness

Lf = Flow Length (ft)

]
I

2 yr, 24 hr Rainfall (inches)

Sf

Slope (ft/ft)

Shallow Concentrated Flow Equation

V = 16.1345 * (Sf~0.5) (unpaved surface)

vV = 20.3282 * (Sf~0.5) (paved surface)

Vv = 15.0 * (Sf~0.5) (grassed waterway surface)

vV =10.0 * (Sf"0.5) (nearly bare & untilled surface)
vV = 9.0 * (S£70.5) (cultivated straight rows surface)
vV = 7.0 * (S£70.5) (short grass pasture surface)

Vv =5.0 * (Sf70.5) (woodland surface)

Vv = 2.5 * (Sf~0.5) (forest w/heavy litter surface)

Tc = (Lf / V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)

Lf = Flow Length (ft)

<
Il

Velocity (ft/sec)

Sf = Slope (ft/ft)



Channel Flow Equation

V. = (1.49 * (R*(2/3)) * (S£70.5)) / n
R =Agqg / Wp

Tc = (Lf / V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)
Lf = Flow Length (ft)

R = Hydraulic Radius (ft)

Aqg = Flow Area (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's Roughness

Manning's Roughness:

Flow Length (ft):

Slope (%):

2 yr, 24 hr Rainfall (in):
Velocity (ft/sec):

Computed Flow Time (minutes):

Shallow Concentrated Flow Computations

Flow Length (ft):

Subarea A

0.4

100

19.42

3.50

8.27

Subarea A

100

Subarea B

0.

0.

Subarea B

0.

00

00

.00

.00

.00

.00

00

Subarea C

Subarea C

0.00



Channel

Slope (%):
Surface Type:

Velocity (ft/sec):

Computed Flow Time (minutes):

Flow Computations

17.90
Grass pasture
2.96

0.56

Subarea A

0.00

Unpaved

Subarea B

0.00

Unpaved

Subarea C

Manning's Roughness: 0.05 0.00 0.00
Flow Length (ft): 598 0.00 0.00
Channel Slope (%): 6.78 0.00 0.00
Cross Section Area (ft?): 6.9 0.00 0.00
Wetted Perimeter (ft): 8.03 0.00 0.00
Velocity (ft/sec): 7.01 0.00 0.00
Computed Flow Time (minutes): 1.42 0.00 0.00
Total TOC (minutes): 10.26




SCS TR-55 Time of Concentration Computations Report

Sheet Flow Equation

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

Where:

Tc = Time of Concentration (hrs)

3
I

Manning's Roughness

Lf = Flow Length (ft)

]
I

2 yr, 24 hr Rainfall (inches)

Sf

Slope (ft/ft)

Shallow Concentrated Flow Equation

V = 16.1345 * (Sf~0.5) (unpaved surface)

vV = 20.3282 * (Sf~0.5) (paved surface)

Vv = 15.0 * (Sf~0.5) (grassed waterway surface)

vV =10.0 * (Sf"0.5) (nearly bare & untilled surface)
vV = 9.0 * (S£70.5) (cultivated straight rows surface)
vV = 7.0 * (S£70.5) (short grass pasture surface)

Vv =5.0 * (Sf70.5) (woodland surface)

Vv = 2.5 * (Sf~0.5) (forest w/heavy litter surface)

Tc = (Lf / V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)

Lf = Flow Length (ft)

<
Il

Velocity (ft/sec)

Sf = Slope (ft/ft)



Channel Flow Equation

V. = (1.49 * (R*(2/3)) * (S£70.5)) / n
R =Agqg / Wp

Tc = (Lf / V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)
Lf = Flow Length (ft)

R = Hydraulic Radius (ft)

Aqg = Flow Area (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's Roughness

Manning's Roughness:

Flow Length (ft):

Slope (%):

2 yr, 24 hr Rainfall (in):
Velocity (ft/sec):

Computed Flow Time (minutes):

Shallow Concentrated Flow Computations

Flow Length (ft):

Subarea A

0.4

65

35.50

3.50

4.60

Subarea A

61

Subarea B

0.

0.

Subarea B

0.

00

00

.00

.00

.00

.00

00

Subarea C

Subarea C

0.00



Channel

Slope (%):
Surface Type:

Velocity (ft/sec):

Computed Flow Time (minutes):

Flow Computations

22.34
Grass pasture
3.31

0.31

Subarea A

0.00

Unpaved

Subarea B

0.00

Unpaved

Subarea C

Manning's Roughness: 0.27 0.012 0.05
Flow Length (ft): 283 44 439
Channel Slope (%): 1.42 18.06 5.49
Cross Section Area (ft?): 0.5 0.74 6.9
Wetted Perimeter (ft): 2.24 0.9 8.03
Velocity (ft/sec): 0.24 46.31 6.31
Computed Flow Time (minutes): 19.49 0.02 1.16
Total TOC (minutes): 25.58




SCS TR-55 Time of Concentration Computations Report

Sheet Flow Equation

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

Where:

Tc = Time of Concentration (hrs)

3
I

Manning's Roughness

Lf = Flow Length (ft)

]
I

2 yr, 24 hr Rainfall (inches)

Sf

Slope (ft/ft)

Shallow Concentrated Flow Equation

V = 16.1345 * (Sf~0.5) (unpaved surface)

vV = 20.3282 * (Sf~0.5) (paved surface)

Vv = 15.0 * (Sf~0.5) (grassed waterway surface)

vV =10.0 * (Sf"0.5) (nearly bare & untilled surface)
vV = 9.0 * (S£70.5) (cultivated straight rows surface)
vV = 7.0 * (S£70.5) (short grass pasture surface)

Vv =5.0 * (Sf70.5) (woodland surface)

Vv = 2.5 * (Sf~0.5) (forest w/heavy litter surface)

Tc = (Lf / V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)

Lf = Flow Length (ft)

<
Il

Velocity (ft/sec)

Sf = Slope (ft/ft)



Channel Flow Equation

V. = (1.49 * (R*(2/3)) * (S£70.5)) / n
R =Agqg / Wp

Tc = (Lf / V) / (3600 sec/hr)

Where:

Tc = Time of Concentration (hrs)
Lf = Flow Length (ft)

R = Hydraulic Radius (ft)

Aqg = Flow Area (ft?)

Wp = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's Roughness

Manning's Roughness:

Flow Length (ft):

Slope (%):

2 yr, 24 hr Rainfall (in):
Velocity (ft/sec):

Computed Flow Time (minutes):

Shallow Concentrated Flow Computations

Flow Length (ft):

Subarea A

0.4

48

18.38

3.50

4.70

Subarea A

61

Subarea B

0.

0.

Subarea B

0.

00

00

.00

.00

.00

.00

00

Subarea C

Subarea C

0.00



Channel

Slope (%):
Surface Type:

Velocity (ft/sec):

Computed Flow Time (minutes):

Flow Computations

22.34
Grass pasture
3.31

0.31

Subarea A

0.00

Unpaved

Subarea B

0.00

Unpaved

Subarea C

Manning's Roughness: 0.27 0.013 0.05
Flow Length (ft): 107 271 439
Channel Slope (%): 2.70 15.43 5.49
Cross Section Area (ft?): 0.5 0.74 6.9
Wetted Perimeter (ft): 2.24 0.9 8.03
Velocity (ft/sec): 0.33 39.51 6.31
Computed Flow Time (minutes): 5.34 0.11 1.16
Total TOC (minutes): 11.63
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