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DRAINAGE ANALYSIS FOR
MATTHES VINEYARDS
MEADOWOOD LANE, NAPA COUNTY, CA
APN 025-070-043

As required by Napa County Planning Building & Environmental Service (PBES), Bartelt
Engineering has prepared a Drainage Analysis for the Matthes Vineyards project to compare
existing (pre-development) and proposed (post-development) peak storm water runoff.

PROJECT DESCRIPTION

The proposed project involves a Track | Vineyard Development and Erosion Control Plan
that includes the planting of three (3) separate vineyard blocks (Vineyard Block A, Block B1,
and Block B2) located on the above referenced subject parcel that is located within the
Agricultural Watershed (AW) zoning district. The recent 2020 Glass Wildfire destroyed
much of the vegetation on the parcel; however, this report will consider pre-fire conditions
as “existing” (pre-development) conditions. The existing (pre-Glass Wildfire) 40.00+ acre
subject parcel is mostly undeveloped and consists of mixed chapparal, rock outcrops,
wooded and grass areas, two (2) wells, a drainage course along the east side of the parcel,
and portions of two (2) existing vineyard blocks encroaching from APNs 025-070-029 and
021-320-0022, owned and operated by Forman Vineyard. The portion of the existing
vineyard block on the subject parcel that encroaches from APN 021-320-022 was approved
under ECP #98278-ECPA while the portion of the existing vineyard block on the subject
parcel that encroaches from APN 025-070-029 was constructed prior to the Napa County
Conservation Regulations and was addressed under an Easement Agreement between the
property owners. The project will be constructed in one (1) phase and includes a total
vineyard area of 11.1 + acres of vineyard having a disturbed area of approximately 13.2+
acres. Refer to the attached Track | Vineyard Development and Erosion Control Plan
prepared by Bartelt Engineering for the existing and proposed development.

DRAINAGE EXHIBIT

The Drainage Exhibit included with the Track | Vineyard Development and Erosion Control
Plan shows the approximate location of the subject parcel property lines, the project
watersheds, existing structures/features, drainage course alignment, the proposed vineyard
development areas, and proposed storm drain infrastructure. The exhibit was created using
topographic information sourced from the “Map of Topography by Aerial Methods of a
Portion of the Lands of Matthes” prepared by Albion Surveys, Inc. dated January 10, 2006.
Project watersheds shown on the Drainage Exhibit were drawn in Autodesk Civil 3D 2023
and exported to Autodesk’s® Storm and Sewer Analysis 2023 where land use, area, rainfall
data, and other subbasin properties were assigned. The analysis evaluates overland flow,
channelized and pipe flow, inlet capacity, storage, and several outfall structures at different
locations.

METHODOLOGY

This analysis was based on the United States Department of Agriculture (USDA) Urban
Hydrology for Small Watersheds Technical Release 55 (TR-55) procedures for calculating
storm runoff volume, peak rate of discharge, hydrographs, and storage volumes using
Autodesk® Storm and Sanitary Analysis (SSA) 2023. Time of concentration (Tc) values were
calculated using the TR-55 methodology for Sheet Flow, Shallow Concentrated Flow, and
Channel Flow (where appropriate) which require Manning’s roughness, surface type, flow
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lengths, slopes, and rainfall user inputs; TR-55 and hydrographs are modeled using TR-20
methodology. Both methods utilize the Soil Conservation Service (SCS) runoff equation to
predict the peak flow rate as well as the total volume runoff and were used to simulate the
2, 10, 50, and 100-year, 24-hour storm events. Open channel, closed conduit, inlet
structures, storage nodes, and outfall elements were modeled in Autodesk SSA and/or
Autodesk Hydraflow Extension for Autodesk Civil 3D.

HYDROLOGY OVERVIEW

The subject parcel is located approximately one and a half (1-1/2) miles northeast of the
City of St. Helena. A drainage course is located on the easterly side of subject parcel and
runs in a northerly to southerly direction towards the Napa River. The subject parcel is
entirely located within Zone X which is defined as “areas determined to be outside the 0.2%
annual chance floodplain” by FEMA' and therefore not impacted by a 500-year flood.

Rainfall

Rainfall data used in the TR-55 procedures includes four (4) regional rainfall time
distributions (Types I, IA, 1l, and 11I) all over a 24-hour period. The rainfall distributions are
based on geographic boundaries which are shown on the following figure:

FIGURE 1: APPROXIMATE GEOGRAPHIC BOUNDARIES FOR RAINFALL DISTRIBUTIONS
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! United States Department of Homeland Security, Federal Emergency Management Agency (FEMA) Flood
Insurance Rate Map (FIRM), Panel Number 06055C0264E effective September 26, 2008.

Drainage Analysis
2 Matthes Vineyard



June 2023 - Revised
Job No. 20-01 BARTE I_T

The 24-hour rainfall data utilized in this analysis are based on point precipitation frequency
estimations provided by National Oceanic Atmosphere Administration (NOAA)? for a Type
1A rainfall distribution. The table below summarizes the precipitation (rainfall) depth over
various storm recurrence intervals (storm frequency) for the project site:

TABLE 1: RAINFALL DEPTH VERSUS DURATION

24-HOUR
Storm Frequency: 2-Yr 10-Yr 50-Yr 100-Yr

Rainfall (in): 4.43 6.52 9.01 10.10

Watershed Summary

The hydrology analysis evaluates runoff from two (2) watershed areas that include offsite
(non-project) and onsite (project) areas. According to the Natural Resources Conservation
Service (NRCS) Soil Report, the soil types found on the parcel and the corresponding
Hydrologic Soil Group (HSG) consist of the following:

e Forward silt loam, 12 to 57 percent slopes (map symbol 140, HSG C)
e Rock outcrop-Kidd complex, 50 to 75 percent slopes (map symbol 177, HSG D)3

The Slope Analysis Exhibit included with the Track | Vineyard Development and Erosion
Control Plan shows areas and corresponding slope ranges on the entire parcel. The
Universal Soil Loss Equation (USLE) worksheet and the included with the Track | Vineyard
Development and Erosion Control Plan provide average slopes along specific sections
located throughout the proposed vineyard development. The existing (pre-development)
project watersheds consist of rock-outcrops, grasslands, and/or woodland areas. The
proposed (post-development) project watersheds will have portions of some of the existing
surface features replaced with vineyard.

Land Use and Curve Number Details

As part of the analysis, the project watersheds were subdivided into areas based on the cover
description (i.e. pavement, gravel, grassland, etc.), soil type, and condition (i.e. good, fair,
or poor). A runoff curve number (CN) is assigned based on the cover type, hydrologic
condition, and hydrologic soil group (HSG). A curve number is an empirical value which
aids in predicting storm water runoff or infiltration.

The subdivided areas of each watershed are shown on the Drainage Exhibit of the Track |
Vineyard Development and Erosion Control Plan and summarized in the following table for
both the existing (pre-development) conditions and proposed conditions (post-
development).

2 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series
(PDS) from NOAA Atlas 14, Volume 6, Version 2; location name: St. Helena, CA, US, latitude: 38.5137©,
longitude: -122.4535° and elevation: 230.61 ft.

3 A HSG of D is assumed for the Rock outcrop-Kidd complex which is a conservative estimate and
consistent with properties for Kidd loam type soils.

Drainage Analysis
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TABLE 2: WATERSHED WEIGHTED CURVE NUMBER COMPARISON

Weighted Curve Number | Weighted Curve Number | Difference
Watershed e .
(Existing) (Proposed) (A)
A 81.80 79.28 -1.03
B 73.0 73.20 0.2

Time of Concentration

The time of concentration (Tc) represents the time it takes for stormwater runoff to travel to
a point of interest, identified as the Point of Concentration (POC) on the Drainage Exhibit,
from the hydraulically most distant point of a watershed.

The Tc for Watershed A will change under the proposed Track | Vineyard Development and
Erosion Control Plan because diversions (open channels), agricultural drop inlets, and pipes
(close conduits) are proposed which will alter the path used to determine the Tc. The
diversions are necessary to comply with Napa County’s allowable soil loss for vineyard
developments. Discrete areas within Watershed A were identified to correspond with the
proposed diversions which define catchment areas. Stormwater runoff from a catchment
area is directed to agricultural drop inlets. Drop inlets are connected to underground storm
drain pipe that are connected to tee-spreaders. The tee-spreaders are proposed at the
discharge points for the three (3) pipe networks proposed in Watershed A.

The Tc for Watershed B will remain the same under both existing and proposed conditions
because no storm drain pipes or drainage courses are proposed that would modify the path
used to determine the Tc and POC. The path used to determine the Tc for each watershed
is described below.

Watershed A

Under existing conditions, Watershed A is approximately 20.12+ acres. Initial offsite
overland sheet flow at the furthest extent of the watershed travels 100 feet through mixed
chapparal, grass, and rock areas with an average slope of 18%. A Manning’s roughness
factor of 0.3 for a natural, poor grass cover, moderately rough surface was applied per the
TR-55 manual. Overland sheet flow transitions to shallow concentrated flow and travels for
1106+ feet, both offsite and onsite, over mixed chapparal, grass, and rock areas (model
surface type of Grass pasture) with an average slope of 21% until it reaches POC A. POC A
outlets just downbhill of proposed vineyard Block A on the parcel. The Tc for Watershed A
is calculated to be 11 minutes 45 seconds.

Under proposed conditions, Watershed A is approximately 20.20+ acres. This slight
increase in area is due to the proposed vineyard layout and corresponding drainage patterns.
As stated previously, discrete areas within the watersheds were identified to correspond to
specific drainage conveyances delineated by proposed vineyard block diversions and
existing conditions. These discrete areas produce a manageable number of catchment areas
for the SSA software to analyze while maintaining model fidelity with actual proposed site
conditions. Each discrete area can be identified and associated with the corresponding
diversion swale and drop inlet by the naming convention used throughout the report. The
majority of runoff from Vineyard Block A is directed to agricultural drop inlets by diversion
swales where it is captured and then piped to three (3) proposed onsite tee-spreaders located
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below the vineyard block. The tee-spreaders then discharge onto a rock energy dissipater
and level spreader with a rock gallery for additional volume and flow rate attenuation. The
level spreader forces the runoff to return to pre-development overland sheet flow
characteristics. The proposed storm drain system within Block A also intercepts both offsite
and onsite run-on in three (3) places before it reaches Block A. The intercepted flow
comingles with the flow from the developed areas and together are conveyed through the
system ultimately discharging in its pre-development pattern.

Along with identifying individual internal vineyard block catchments based on the locations
of the proposed diversions which direct runoff to onsite agricultural drop inlets, Watershed
A is made up of five (5) sub-watershed areas outside of Vineyard Block A’s boundary and
are described as the following:

e Sub-watershed A-1 (“Sub-A_18" as identified on the SSA output pages):

o Initial offsite (north of north property line) overland sheet flow at the furthest
extent of the sub-watershed travels 100 feet through mixed chapparal, grass,
and rock areas with an average slope of 18%. A Manning’s roughness factor
of 0.3 for a natural, poor grass cover, moderately rough surface was applied
along this path.

o Sheet flow transitions to shallow concentrated flow and travels for 274+ feet
over mixed chapparal, grass, and rock areas (modeled as Grass pasture) with
an average slope of 27% until it is intercepted by a diversion and directed to
an agricultural drop inlet (DI #18) north of Block A.

o Captured flow is conveyed through underground storm drain pipes until it is
discharged from a tee-spreader into the energy dissipater and level spreader
at the bottom of Block A (POC A) as sheet flow.

o The Tc for sub-watershed A-1 (Sub-A_18) when runoff reaches DI #18 is
calculated to be 7 minutes 17 seconds.

e Sub-watershed A-2 (“Sub-A_09” as identified on the SSA output pages):

o Initial offsite (north of north property line) overland sheet flow at the furthest
extent of the sub-watershed travels 100 feet through mixed chapparal, grass,
and rock areas with an average slope of 12%. A Manning’s roughness factor
of 0.3 for a natural, poor grass cover, moderately rough surface was applied
along this path.

o Sheet flow transitions to shallow concentrated flow and travels for 151+ feet
through mixed chapparal, grass, and rock areas with an average slope of 15%
until it enters the upper portion of Vineyard Block B1 and is intercepted by a
diversion. The diversion then conveys the runoff through the vineyard block
and discharges it over a rock energy dissipater back onto mixed chaparral and
grass areas. From here, runoff flows as shallow concentrated flow for 159+
feet with an average slope of 32% until it is intercepted by a diversion and
directed to an agricultural drop inlet (DI #09) north of Block A. The SSA
input/output uses a conservative flow path (350 feet at a 26% slope) and
surface type (Grass pasture) to account for this mixed flow path.

o Captured flow is conveyed through underground storm drain pipes until it is
discharged from a tee-spreader into the energy dissipater and level spreader
at the bottom of Block A (POC A) as sheet flow.

o The Tc for sub-watershed A-2 (Sub-A_09) when runoff reaches DI #09 is
calculated to be 8 minutes 43 seconds.

Drainage Analysis
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e Sub-watershed A-3 (“Sub-A_24" as identified on the SSA output pages):

o Initial onsite overland sheet flow at the furthest extent of the sub-watershed
travels 100 feet through the lower portion of vineyard Block B1 with an
average slope of 26%. A Manning’s roughness factor of 0.47 was applied for
the initial overland sheet flow segment for “No Till, 60-100% residue Cover”.

o Sheet flow transitions to shallow concentrated flow and travels for 89+ feet
over woodland and/or grass areas (modeled as Forest) with an average slope
of 25% until it is intercepted by a diversion and directed to an agricultural
drop inlet (DI #24) at the base of the sub-watershed.

o Captured flow is conveyed through underground storm drain pipes until it is
discharged from a tee-spreader into the energy dissipater and level spreader
at the bottom of Block A (POC A) as sheet flow.

o The Tc for sub-watershed A-3 (Sub-A_24) when runoff reaches DI #24 is
calculated to be 8 minutes 38 seconds.

e Sub-watershed A-4 (“Sub-A (Offsite SE) as identified on the SSA output pages):

o Initial offsite (southeast of vineyard Block A) overland sheet flow at the furthest
extent of the sub-watershed travels 100 feet through mixed chapparal, grass,
and rock areas with an average slope of 29%. A Manning’s roughness factor
of 0.3 for a natural, poor grass cover, moderately rough surface was applied
along this path.

o Sheet flow transitions to shallow concentrated flow and travels for 279+ feet
over mixed chapparal, grass, and rock areas (modeled as “Grass pasture”)
with an average slope of 28%.

o The Tc for sub-watershed A-4 (Sub-A (Offsite SE)) when runoff reaches
Watershed A’s boundary is calculated to be 6 minutes 13 seconds.

e Sub-watershed A-5 (“Sub-A (Offsite W) as identified on the SSA output pages):

o Initial offsite (remaining portion of offsite run-on west of west property line)
overland sheet flow at the furthest extent of the sub-watershed travels 100 feet
through mixed chapparal, grass, and rock areas with an average slope of 19%.
A Manning’s roughness factor of 0.3 for a natural, poor grass cover,
moderately rough surface was applied along this path.

o Sheet flow transitions to shallow concentrated flow and travels for 633+ feet
over mixed chapparal, grass, and rock areas (modeled as “Grass pasture”)
with an average slope of 18% until it crosses the west property line and
becomes offsite run-on just below Block A (POC A).

o The Tc for sub-watershed A-5 (Sub-A (Offsite W)) when runoff reaches the
tee-spreaders is calculated to be 9 minutes 26 seconds.

Watershed B

Under existing and proposed conditions, Watershed B is approximately 5.13+ and 5.05+
acres, respectively. This slight decrease in area is the same as the increase in Watershed A
which is due to the proposed vineyard layout and corresponding drainage patterns. Initial
offsite overland sheet flow at the furthest extent of the watershed travels 100 feet through
woodland and/or grass areas with an average slope of 11%. A Manning’s roughness factor
of 0.8 was applied for “natural woods with dense underbrush”. Overland sheet flow
transitions to shallow concentrated flow and travels for 293+ feet over “Forest” areas with
an average slope of 27%. Due to the terrain (supported by the topographic contours
throughout Watershed B), shallow concentrated runoff proceeds down the slope in parallel

Drainage Analysis
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flow paths from the ridgeline finally entering the existing drainage course (DC-B) identified
on the exhibit. Only under the developed condition are staggered waterbars proposed in
the vineyard block which should maintain this type of parallel flow path and not cause
erosion. The location of the POC is the downstream most point within the drainage course
that runoff from the development contributes to. The Tc for the existing and proposed
Watershed B is calculated to be 19 minutes 49 seconds.

The pre-development Point of Concentration for Watershed B is more representative of a
linear line of interest rather than a single discrete discharge point because the topography
of the land generates sheet flow rather than channelized flow (like a swale, ditch, or pipe)
found in Watershed B. This flow regime is maintained under post-development conditions
by the proposed tee-spreaders and the energy dissipater and level spreader.

Hydrology Results

The calculated 2-year, 10-year, 50-year, and 100-year 24-hour peak stormwater runoff
volume and flow rate at the point of concentration for the existing conditions (pre-
development) and proposed conditions (post-development) are as follows:

TABLE 3: WATERSHED ANALYSIS SUMMARY: 2-YEAR STORM EVENT COMPARISON

Condition Watershed TOt?;lefl:;mﬁ Pealzcl:su)noff
Existing A 4.30 12.58
Proposed A 4.1 12.00
Proposed - Existing A A -0.19 -0.58
Existing B 0.79 1.91
Proposed B 0.78 1.90
Proposed - Existing AB -0.01 -0.01
Condition Watershed TOt?alclffl:;mﬁ Pealzcl:su)noff
Existing A 7.47 22.76
Proposed A 7.24 22.18
Proposed - Existing AA -0.23 -0.58
Existing B 1.51 4.10
Proposed B 1.49 4.07
Proposed - Existing A B -0.02 -0.03

Drainage Analysis
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TABLE 5: WATERSHED ANALYSIS SUMMARY: 50-YEAR STORM EVENT COMPARISON

Condition Watershed TOt?;CITfL;;mﬁ Pealzclifsl;noff
Existing A 11.41 35.29
Proposed A 11.16 34.79
Proposed - Existing A A -0.25 -0.50
Existing B 2.44 7.00
Proposed B 2.42 6.93
Proposed - Existing A B -0.02 -0.07

TABLE 6: WATERSHED ANALYSIS SUMMARY: 100-YEAR STORM EVENT COMPARISON

Condition Watershed TOt?;CITfL;;mﬁ Pealzclfcsl;noff
Existing A 13.17 40.81
Proposed A 12.91 40.38
Proposed - Existing AA -0.26 -0.43
Existing B 2.87 8.32
Proposed B 2.83 8.22
Proposed - Existing AB -0.04 -0.10

The proposed (post-development) condition stormwater total runoff volume and peak runoff
rate for the watersheds are calculated to be less than existing (pre-development) conditions
under all the storm events and durations.

Runoff and associated volume under all storm events is attenuated by the proposed tee-
spreaders and rock energy dissipater and level spreader at the storm drain systems’ outfalls.
The tee-spreaders discharge attenuated flow through their orifices and/or weirs into a rock
energy dissipater and level spreader which further attenuates the flow. Ultimately, capacity
in the level spreader is exceeded and flow overtops the edge and continues downhill in a
linear mode; the runoff maintains a parallel, sheet flow like characteristic resulting in a
volume-rate per foot (cfs/ft) runoff scheme as it crosses the property line similar to pre-
development conditions.

HYDRAULICS OVERVIEW

There are no stormwater open channel or closed conduit elements under the existing (pre-
development) condition within the watersheds except for the existing drainage course along
the east side of the parcel. Cross-slope diversions (open channels) are required to be
constructed in the proposed vineyard blocks as a result of the USLE analysis and Napa

Drainage Analysis
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County regulations. The diversions allow for runoff to be intercepted and conveyed either
to a waterbar with an energy dissipater at the outlet outside the vineyard block or to an
agricultural drop inlet before the flow transitions from sheet flow to shallow concentrated
flow or channelized flow which could cause soil loss greater than allowed. Drop inlets are
connected to each other through an underground storm drain system that consists of
connected closed conduit pipes. A tee-spreader is connected at the outfall of the closed
conduit system where necessary. The tee-spreader provides volume detention, flow rate
attenuation, and forces the closed conduit flow into sheet flow as it discharges through a
series of orifices and/or weirs (see the Track | Vineyard Development and Erosion Control
Plan for a schematic of the proposed tee-spreader).

Open Channel

Runoff in the form of sheet flow or shallow concentrated flow is intercepted by cross-slope
diversions as shown on the Track | Vineyard Development and Erosion Control Plan. The
proposed cross-slope diversions were analyzed as open channel elements. Each open
channel was modeled with a triangular-shaped cross-section, six (6) inches in depth, with
1:3 (V:H) maximum slide slopes, a Manning’s Roughness coefficient of 0.033 (maximum
value for “Excavated or Dredged Channels; Grass, some weeds”), and a minimum of 2%
running (longitudinal) slope. The diversions are connected to either a waterbar with an
energy dissipater at the outlet or drop inlets.

The existing drainage course (DC-B) along the east side of the parcel that receives runoff
from Watershed B was included in the analysis and the location shown on the Track |
Vineyard Development and Erosion Control Plan. The analysis included characterizes such
as the cross-section, longitudinal (channel) slope, and Manning’s Roughness coefficient.
The results for both the pre-development and post-development conditions under all storm
events can be found in the output worksheets.

Drop Inlet

The proposed diversions within vineyard Block A are connected to proposed agricultural
drop inlets as shown on the Track | Vineyard Development and Erosion Control Plan. The
proposed agricultural drop inlets were analyzed as drop grate inlets. Each drop inlet was
modeled as a circular shaped riser, 12 inches in diameter, in a sag condition. The drop inlets
are connected to a proposed underground storm drain system.

Closed Conduit

The proposed drops inlets on vineyard Block A are connected to proposed underground
storm drain systems. There are three (3) storm drain systems proposed for the project as
shown on the Track | Vineyard Development and Erosion Control Plan. Each proposed
underground storm drain systems was analyzed as a series of closed conduit elements. Each
conduit was modeled as a 12 inch diameter circular shaped pipe with a Manning’s
Roughness coefficient of 0.013 (average value for smooth plastic (ADS) pipe). Pipes will
generally parallel the site topography so they are not installed too deep or too shallow but
in no way be less than 2%. Pipes shall be installed so that approximately three (3) to four
(4) feet of cover (above the crown of the pipe) is provided so they will not interfere or be
damaged during vineyard farming practices (ie. ripping). The storm drain systems will
connect to individual tee-spreaders at their outfalls.

Drainage Analysis
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An existing storm drain pipe is in the proximity of Section A-A (shown on the Track I
Vineyard Development and Erosion Control Plan) and conveys the drainage course’s
stormwater under the existing gravel access road; however, it was not modeled under this
analysis.

Outfall

Outfalls at the ends of waterbars will be rock energy dissipators as shown in the detail on
the Track | Vineyard Development and Erosion Control Plan. The three (3) storm drain
systems in Watersheds A will each connect to a tee-spreader which will perform as an outfall
structure. Each tee-spreader was modeled as a storage node that consists of a 12 inch
diameter 40 foot long pipe, with (1) foot wide weirs each nine (9) inches above the pipe
invert, and a total of 10 orifices each having a diameter of one (1) inch at the pipe invert
(See Plan for additional specifications). Each tee-spreader will discharge flow onto a rock
energy dissipator and level spreader as shown in the detail on the Track | Vineyard
Development and Erosion Control Plan. Each tee-spreader and rock energy dissipator and
level spreader will provide the following benefits: 1) runoff rate attenuation due to the
orifices and weirs; 2) runoff volume detention within the tee-spreader and the rock gallery;
and, 3) transition closed conduit flow to sheet flow. The proposed (post-development) flow-
rate is less than the existing (pre-development) rate for each storm event at the outfalls as
shown in Table 7 below.

TABLE 7: EXISTING AND PROPOSED OUTFALL COMPARISON SUMMARY

Peak Discharge
Storm Event (cfs)
(24-hr) Watershed A Watershed B
Existing | Proposed A Existing | Proposed A

2-Year 12.58 12.00 -0.58 1.91 1.90 -0.01
10-Year 22.76 22.18 -0.58 4.10 4.07 -0.03
50-Year 35.29 34.79 -0.50 7.00 6.93 -0.07
100-Year 40.81 40.38 -0.43 8.32 8.22 -0.10

Hydraulics Results

The proposed stormwater open channel, drop inlet, closed conduit, storage, and outfall
elements can adequately intercept, convey, capture, store, and discharge the calculated 2-
year, 10-year, 50-year, and 100-year 24-hour peak stormwater runoff flow rates for the pre-
existing conditions (pre-development). Calculated proposed open channel flow velocities
are below the allowable limits for channel boundary erosion. Furthermore, all watersheds’
proposed (post-development) runoff rates are equal to or less than existing (pre-
development) runoff rates for all storm events. Watershed A post-development runoff is
intercepted by a rock energy dissipater and level spreader and returned to its pre-
development overland sheet flow characteristic. See the SAA output worksheets for details.

Drainage Analysis
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CONCLUSIONS

As demonstrated in this report, the hydrology and hydraulic evaluations resulted in a
decrease in peak stormwater runoff rates and total volume for the two watersheds as a result
of the proposed project development.

Drainage Analysis
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ATTACHMENTS

Drainage Exhibit (included in the Track | Vineyard Development and Erosion Control Plan,
sheets EC11 — EC13)

Flood Insurance Rate Map

Rainfall Data (NOAA Point Precipitation Frequency Estimates)
Autodesk Storm and Sewer Analysis Outputs

Autodesk Hydraflow Extension for Autodesk Civil 3D Worksheets
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U.S. Department of Agriculture. June 1986. Technical Release 55 Urban Hydrology for
Small Watersheds.

U.S. Department of Agriculture. August 2007. Part 654 Stream Restoration Design National
Engineering Handbook, Chapter 8 Threshold Channel Design.

U.S. Department of Homeland Security, Federal Emergency Management Agency (FEMA),
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Area with Reduced Flood Risk due to

| OTHER AREAS OF Levee. See Notes. Zone X
FLOOD HAZARD Area with Flood Risk due to Levee Zone D

NO SCREEN Area of Minimal Flood Hazard Zzone x

[ Effective LOMRs

GENERAL | = = == Channel, Culvert, or Storm Sewer

STRUCTURES |1 111111 Levee, Dike, or Floodwall

(5)—222 Cross Sections with 1% Annual Chance
17.5 Water Surface Elevation
s— — — Coastal Transect
v 51w Base Flood Elevation Line (BFE)
Limit of Study
Jurisdiction Boundary

— Coastal Transect Baseline
OTHER |- —— Profile Baseline

FEATURES Hydrographic Feature
Digital Data Available
No Digital Data Available
MAP PANELS Unmapped
? The pin displayed on the map is an approximate

point selected by the user and does not represent

an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The shown ies with FEMA's

accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 2/10/2021 at 1:52 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.

Area of Undetermined Flood Hazard zone D
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NOAA Atlas 14, Volume 6, Version 2
Location name: Saint Helena, California, USA*
Latitude: 38.5137°, Longitude: -122.4535° ;
Elevation: 230.61 ft** b

* source: ESRI Maps
** source: USGS

s

-

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_& aerials

PF tabular
_ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)’ _
|l Average recurrence interval (years) |
Duration
[ 1 [ 2 i 5 [ 10 [ 25 | 50 |[ 100 | 200 | 500 |[ 1000 |
5-min 0.133 0.162 0.202 0.234 0.279 0.313 0.349 0.387 0.439 0.480
(0.118-0.151)||(0.144-0.185)||(0.179-0.230)|(0.205-0.269)| |(0.235-0.333)||(0.258-0.384)| |(0.280-0.440)||(0.300-0.503)|(0.325-0.598)| |(0.342-0.680)
10-min 0.190 0.233 0.289 0.335 0.399 0.449 0.501 0.555 0.629 0.688
(0.169-0.216)||(0.207-0.265)||(0.256-0.330)|[(0.294-0.386)[ |(0.337-0.478)||(0.370-0.551)||(0.401-0.631)||(0.431-0.722)||(0.466-0.858)| |(0.490-0.975)
15-min 0.230 0.281 0.349 0.406 0.483 0.543 0.606 0.671 0.761 0.832
(0.205-0.261)||(0.250-0.320)||(0.309-0.399)|((0.356-0.467)(|(0.408-0.578)|/(0.448-0.666)| |(0.485-0.763)||(0.521-0.873)|| (0.563-1.04) || (0.593-1.18)
30-min 0.347 0.424 0.527 0.612 0.728 0.819 0.913 1.01 1.15 1.25
(0.309-0.394)||(0.377-0.483)||(0.467-0.601)[[{(0.537-0.704)([(0.615-0.871)|| (0.675-1.00) || (0.732-1.15) || (0.785-1.32) || (0.849-1.56) || (0.894-1.78)
60-min 0.519 0.634 0.788 0.914 1.09 1.23 1.37 1.51 1.71 1.88
(0.462-0.589)||(0.564-0.721)|(0.698-0.898)|| (0.802-1.05) || (0.919-1.30) || (1.01-1.50) || (1.09-1.72) || (1.17-1.97) || (1.27-2.34) || (1.34-2.66)
2-hr 0.793 0.963 1.18 1.36 1.59 1.77 1.95 213 2.37 2.55
(0.706-0.901)|| (0.856-1.10) || (1.05-1.35) || (1.19-1.56) || (1.34-1.90) || (1.46-2.17) || (1.56-2.45) || (1.65-2.77) || (1.75-3.23) || (1.82-3.61)
3-hr 1.02 1.24 1.51 1.73 2.02 2.23 2.44 2.66 2.94 3.15
(0.909-1.16) || (1.10-1.41) || (1.34-1.73) || (1.52-1.99) || (1.70-2.41) || (1.84-2.74) || (1.96-3.08) || (2.06-3.46) || (2.18-4.01) || (2.25-4.47)
6-hr 1.56 1.88 2.30 2.62 3.05 3.36 3.67 3.97 4.37 4.66
(1.38-1.77) || (1.67-2.14) || (2.04-2.62) || (2.30-3.02) || (2.57-3.65) | (2.77-4.12) || (2.94-4.62) || (3.08-5.17) || (3.23-5.95) || (3.32-6.61)
12-hr 2.23 2,73 3.37 3.87 4.53 5.01 5.50 5.97 6.60 7.07
(1.98-2.53) || (2.43-3.11) || (2.98-3.84) || (3.40-4.46) || (3.82-5.42) | (4.13-6.15) || (4.40-6.93) || (4.64-7.77) || (4.89-9.00) || (5.04-10.0)
24-hr 3.12 3.90 4.90 5.69 6.74 7.52 8.30 9.08 10.1 10.9
(2.81-3.55) || (3.51-4.43) || (4.39-5.58) || (5.06-6.52) || (5.83-7.93) | (6.40-9.01) || (6.92-10.1) || (7.40-11.4) || (7.96-13.1) || (8.33-14.5)
2-da 4.10 5.25 6.71 7.86 9.37 10.5 11.6 12.7 14.2 15.3
y (3.69-4.65) || (4.71-5.96) || (6.01-7.64) || (6.99-9.01) || (8.12-11.0) || (8.94-12.6) || (9.69-14.2) || (10.4-15.9) || (11.2-18.4) || (11.7-20.4)
3.da 4.72 6.11 7.88 9.27 11.1 12.4 13.8 15.1 16.9 18.2
Yy (4.24-5.35) || (5.49-6.95) || (7.06-8.97) || (8.25-10.6) || (9.61-13.1) || (10.6-14.9) || (11.5-16.9) || (12.3-18.9) || (13.3-21.8) || (13.9-24.2)
4-da 5.23 6.80 8.78 10.3 12.4 13.9 15.4 16.9 18.9 20.3
Yy (4.70-5.94) || (6.10-7.72) || (7.87-10.00) || (9.21-11.9) || (10.7-14.6) || (11.8-16.7) || (12.9-18.8) || (13.8-21.2) || (14.9-24.5) || (15.6-27.1)
7-da 6.54 8.39 10.8 12.6 151 17.0 18.8 20.7 23.2 25.0
Yy (5.88-7.42) || (7.54-9.53) || (9.64-12.3) || (11.3-14.5) || (13.1-17.8) || (14.5-20.4) || (15.7-23.1) || (16.9-25.9) || (18.2-30.0) || (19.2-33.4)
10-da: 7.46 9.51 121 14.2 17.0 19.1 211 23.2 26.0 28.1
Yy (6.71-8.47) || (8.54-10.8) || (10.9-13.8) || (12.7-16.3) || (14.7-20.0) | (16.2-22.8) || (17.6-25.8) || (18.9-29.1) || (20.4-33.7) || (21.5-37.4)
20-da 9.88 12.6 16.0 18.6 22.2 24.8 273 29.9 33.3 35.8
y (8.89-11.2) || (11.3-14.3) || (14.3-18.2) || (16.6-21.4) || (19.2-26.1) || (21.1-29.7) || (22.8-33.4) || (24.4-37.4) || (26.2-43.1) || (27.4-47.7)
30-da 1.7 14.9 18.9 22.0 26.0 29.0 31.8 34.7 38.3 41.0
y (10.5-13.3) || (13.4-16.9) || (16.9-21.5) || (19.6-25.2) || (22.5-30.6) || (24.7-34.7) || (26.6-38.9) || (28.3-43.4) || (30.2-49.7) || (31.4-54.8)
45-da 14.2 18.1 22.8 26.4 311 34.4 37.6 40.7 44.6 47.5
y (12.8-16.2) || (16.3-20.6) || (20.5-26.0) || (23.5-30.3) || (26.9-36.6) || (29.3-41.2) || (31.4-46.0) || (33.2-50.9) || (35.2-57.9) || (36.4-63.4)
60-da 16.9 213 26.8 30.9 36.0 39.7 43.2 46.6 50.8 53.8
Yy (15.2-19.1) || (19.2-24.2) || (24.0-30.5) || (27.5-35.4) || (31.2-42.5) | (33.8-47.6) || (36.0-52.8) || (37.9-58.3) || (40.0-65.8) || (41.1-71.7)
" 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

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds printpage.html?lat=38.5137&lon=-122.4535 8/17/2020
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PF graphical

PDS-based depth-duration-frequency (DDF) curves
Latitude: 38.5137°, Longitude: -122.4535°
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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May 2023 - Revised

Job No. 20-01 BA RTELT

Project Description

File Name ....cccooeevienieniiiiiienicccceeee 2001-DRHY-Existing.SPF
Description

Proposed development of vineyard on

undeveloped hillside in Napa County, CA

Project Options
FIOW UNIS woeviiiiniicieciceieecceceece e CFS
Elevation Type ....ccocvvvveevenieniiniinicicceee Elevation
Hydrology Method ..........cccoveiiiiiiiiiins SCS TR-20
Time of Concentration (TOC) Method ......... SCS TR-55
Link Routing Method .....c...coceeveeicricniennncns Kinematic Wave
Enable Overflow Ponding at Nodes ............. YES
Skip Steady State Analysis Time Periods ...... YES

Number of Elements

Rain Gages

Subbasins....
NOES. ..ot
JUNCUONS .eeevaeeeeaaeieeaaaiaaeiiaaaainnnn, 1
OUAILS ... 2
Flow DIVersions ..............cccccceceeeuen.. 0
INJELS ... 0
Storage NOAES ..............ccccceeceeeeunnc.. 0
LiNKS. oo 1
Channels 1
Pipes ............ 0
Pumps 0
Orifices 0
WEITS .. 0
OULIELS ... 0
POllUtants ...cc..ooveeieniiniieiinieeeceecee 0
Land USes ......oovvviiiiiiiiiiiiicicicccie 0
Rainfall Details
SN Rain Gage Data  Data Source Rainfall Rain State County Return Rainfall Rainfall
ID Source 1D Type Units Period Depth  Distribution
(years) (inches)
Rain Gage- Time Se 100Yr 24Hr Intensity inches Califo Napa (Y 100.00 10.10  SCS Type IA 24-hr

Drainage Report

2-yr, 24-hr Storm Event; Pre-Development
Matthes Vineyards

Page 1 of 9



May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin Summary

Subbasin  Area Weighted = Total Total  Total Peak Time of
ID Curve Rainfall Runoff Runoff Runoff  Concentration
Number Volume
(ac) (in) (in)  (ac-in)  (cfs) (days hh:mm:ss)
Sub-A 20.12 81.87 443 256 51.57 12.58 0 00:11:45
Sub-B 5.13 73.00 4.43 1.84 9.45 1.91 0 00:19:49
Drainage Report 2-yr, 24-hr Storm Event; Pre-Development

Matthes Vineyards Page 2 of 9



May 2023 - Revised
Job No. 20-01

Subbasin Hydrology

Subbasin : Sub-A

Input Data

AT (AC) vt

Peak Rate Factor

Weighted Curve Number ..........

Rain Gage ID

Composite Curve Number

81.87
Rain Gage-01

32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 2.27 C 73
Brush, Poor 17.85 D 83
Composite Area & Weighted CN 20.12 81.87

Time of Concentration
TOC Method : SCS TR-55

Sheet Flow Equation :

Tc =(0.007 * ((n * L)"0.8)) / (PA0.5) *

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)

(Sf70.4))

Shallow Concentrated Flow Equation :

=16.1345 * (Sf0.5) (unpaved surface)
=20.3282 * (Sf~0.5) (paved surface)

=15.0 * (SfA0.5) (grassed waterway surface)
=10.0 * (5f20.5) (nearly bare & untilled surface)
=9.0 * (Sf20.5) (cultivated straight rows surface)
= 7.0 * (Sf70.5) (short grass pasture surface)

= 5.0 * (5f20.5) (woodland surface)

= 2.5 * (S5f70.5) (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 * (RN2/3)) * (SfA0.5)) / 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

Drainage Report
Matthes Vineyards

BARTELT

2-yr, 24-hr Storm Event; Pre-Development

Page 3 of 9



May 2023 - Revised
Job No. 20-01

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) :
Total TOC (Min) ...ccovuueeee 11.76

Subbasin Runoff Results

Total Rainfall (in)

Total Runoff (in)

Peak Runoff (cfs)
Weighted Curve Number

Time of Concentration (days hh:mm:ss) ...................

Drainage Report
Matthes Vineyards

Subarea Subarea  Subarea
A B C
0.3 0 0
100 0 0
18 0 0
4.43 0 0
0.28 0 0
6.02 0 0

Subarea Subarea  Subarea
A B C
1106 0 0
21 0 0

Grass pasture  Unpaved Unpaved
3.21 0 0
5.74 0 0

000:11:46

BARTELT

2-yr, 24-hr Storm Event; Pre-Development

Page 4 of 9



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A

BARTELT

Rainfall Intensity Graph
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Drainage Report
Matthes Vineyards

Time (hrs)

2-yr, 24-hr Storm Event; Pre-Development
Page 5 of 9



May 2023 - Revised
Job No. 20-01

Subbasin : Sub-B

Drainage Report
Matthes Vineyards

Input Data
AT (AC) 1.vieiviiecieisciei et 5.13
Peak Rate Factor 484
Weighted Curve Number 73
RaiN Gage ID ..o Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 5.13 C 73
Composite Area & Weighted CN 5.13 73
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.8 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 11 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.1 0 0
Computed Flow Time (min) : 16.07 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 293 0 0
Slope (%) : 27 0 0
Surface Type : Forest Unpaved Unpaved
Velocity (ft/sec) : 1.3 0 0
Computed Flow Time (min) : 3.76 0 0
Total TOC (Min) ....ccccvuvueeeee 19.82
Subbasin Runoff Results
Total Rainfall (in) .......cccooveiiiiiiiicic 4.43
Total Runoff (in) 1.84
Peak RUNOFF (CfS) ..vuvvviiiiiciccc 1.91
Weighted Curve Number 73
Time of Concentration (days hh:mm:ss) ... 000:19:49

BARTELT

2-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-B

BARTELT

Rainfall Intensity Graph
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Drainage Report
Matthes Vineyards
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2-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised
Job No. 20-01

Channel Input

Element Length Inlet
1D Invert
Elevation

(ft) (ft)

DC-B 950.00 535.00

Drainage Report
Matthes Vineyards

Outlet Average Shape

Invert
Elevation
(ft)
368.00

Slope

(%)
17.58 User-Defined

Height Width Manning's

(ft)
4.0

(ft)
18.9

Roughness

0.0400

Exit/Bend Initial Flap

Losses Flow Gate

(cfs)
0.5000 0.00 No

BARTELT

2-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised
Job No. 20-01

Channel Results

Element Peak Time of Design Flow  Peak Flow/ Peak Flow

ID Flow Peak Flow Capacity Design Flow  Velocity
Occurrence Ratio

(cfs) (days hh:mm) (cfs) (ft/sec)

DC-B 1.89 0 08:11 860.24 0.00 5.10

Drainage Report
Matthes Vineyards

Travel
Time

(min)
3.10

Peak Flow
Depth

(ft)
0.41

BARTELT

Peak Flow Total Time Reported
Depth/ Surcharged Condition

Total Depth
Ratio

0.10

(min)
0.00

2-yr, 24-hr Storm Event; Pre-Development
Page 9 of 9






May 2023 - Revised

Job No. 20-01 BA RTELT

Project Description

File Name ....cccooeevienieniiiiiienicccceeee 2001-DRHY-Existing.SPF
Description

Proposed development of vineyard on

undeveloped hillside in Napa County, CA

Project Options
FIOW UNIS woeviiiiniicieciceieecceceece e CFS
Elevation Type ....ccocvvvveevenieniiniinicicceee Elevation
Hydrology Method ..........cccoveiiiiiiiiiins SCS TR-20
Time of Concentration (TOC) Method ......... SCS TR-55
Link Routing Method .....c...coceeveeicricniennncns Kinematic Wave
Enable Overflow Ponding at Nodes ............. YES
Skip Steady State Analysis Time Periods ...... YES

Number of Elements

Rain Gages

Subbasins....
NOES. ..ot
JUNCUONS .eeevaeeeeaaeieeaaaiaaeiiaaaainnnn, 1
OUAILS ... 2
Flow DIVersions ..............cccccceceeeuen.. 0
INJELS ... 0
Storage NOAES ..............ccccceeceeeeunnc.. 0
LiNKS. oo 1
Channels 1
Pipes ............ 0
Pumps 0
Orifices 0
WEITS .. 0
OULIELS ... 0
POllUtants ...cc..ooveeieniiniieiinieeeceecee 0
Land USes ......oovvviiiiiiiiiiiiicicicccie 0
Rainfall Details
SN Rain Gage Data  Data Source Rainfall Rain State County Return Rainfall Rainfall
ID Source 1D Type Units Period Depth  Distribution
(years) (inches)
Rain Gage- Time Se 100Yr 24Hr Intensity inches Califo Napa (Y 100.00 10.10  SCS Type IA 24-hr

Drainage Report

10-yr, 24-hr Storm Event; Pre-Development
Matthes Vineyards

Page 1 of 9



May 2023 - Revised
Job No. 20-01

Subbasin Summary

Subbasin  Area Weighted

Total

Total

Total

Peak Time of

ID Curve Rainfall Runoff Runoff Runoff — Concentration
Number Volume

(ac) (in) (in) (ac-in)  (cfs) (days hh:mm:ss)

Sub-A 20.12 81.87 6.52 4.45 89.61 22.76 0 00:11:45

Sub-B 5.13 73.00 6.52  3.53 18.08 4.10 0 00:19:49

Drainage Report
Matthes Vineyards

BARTELT

10-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised
Job No. 20-01

Subbasin Hydrology

Subbasin : Sub-A

Input Data

AT (AC) vt

Peak Rate Factor

Weighted Curve Number ..........

Rain Gage ID

Composite Curve Number

81.87
Rain Gage-01

32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 2.27 C 73
Brush, Poor 17.85 D 83
Composite Area & Weighted CN 20.12 81.87

Time of Concentration
TOC Method : SCS TR-55

Sheet Flow Equation :

Tc =(0.007 * ((n * L)"0.8)) / (PA0.5) *

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)

(Sf70.4))

Shallow Concentrated Flow Equation :

=16.1345 * (Sf0.5) (unpaved surface)
=20.3282 * (Sf~0.5) (paved surface)

=15.0 * (SfA0.5) (grassed waterway surface)
=10.0 * (5f20.5) (nearly bare & untilled surface)
=9.0 * (Sf20.5) (cultivated straight rows surface)
= 7.0 * (Sf70.5) (short grass pasture surface)

= 5.0 * (5f20.5) (woodland surface)

= 2.5 * (S5f70.5) (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 * (RN2/3)) * (SfA0.5)) / 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

Drainage Report
Matthes Vineyards

BARTELT

10-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised
Job No. 20-01

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) :
Total TOC (Min) ...ccovuueeee 11.76

Subbasin Runoff Results

Total Rainfall (in)

Total Runoff (in)

Peak Runoff (cfs)
Weighted Curve Number

Time of Concentration (days hh:mm:ss) ...................

Drainage Report
Matthes Vineyards

Subarea Subarea  Subarea
A B C
0.3 0 0
100 0 0
18 0 0
4.43 0 0
0.28 0 0
6.02 0 0

Subarea Subarea  Subarea
A B C
1106 0 0
21 0 0

Grass pasture  Unpaved Unpaved
3.21 0 0
5.74 0 0

000:11:46

BARTELT

10-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A

BARTELT

Rainfall Intensity Graph
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10-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-B

Drainage Report
Matthes Vineyards

Input Data
AT (AC) 1.vieiviiecieisciei et 5.13
Peak Rate Factor 484
Weighted Curve Number 73
RaiN Gage ID ..o Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 5.13 C 73
Composite Area & Weighted CN 5.13 73
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.8 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 11 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.1 0 0
Computed Flow Time (min) : 16.07 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 293 0 0
Slope (%) : 27 0 0
Surface Type : Forest Unpaved Unpaved
Velocity (ft/sec) : 1.3 0 0
Computed Flow Time (min) : 3.76 0 0
Total TOC (Min) ....ccccvuvueeeee 19.82
Subbasin Runoff Results
Total Rainfall (in) .......cccooveiiiiiiiicic 6.52
Total Runoff (in) 3.53
Peak RUNOFF (CFS) vuvuveiiiciiiciccc 4.1
Weighted Curve Number 73
Time of Concentration (days hh:mm:ss) ... 000:19:49

BARTELT

10-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-B

BARTELT

Rainfall Intensity Graph
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May 2023 - Revised
Job No. 20-01

Channel Input

Element Length Inlet
1D Invert Invert
Elevation Elevation

(ft) (ft) (ft)

DC-B 950.00 535.00 368.00

Drainage Report
Matthes Vineyards

Outlet Average Shape

Slope

(%)
17.58 User-Defined

Height Width Manning's Exit/Bend Initial Flap

(ft)
4.0

(ft)
18.9

Roughness

0.0400

Losses Flow Gate

(cfs)
0.5000 0.00 No

BARTELT

10-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised BA RTE LT

Job No. 20-01

Channel Results

Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec)  (min) (ft) (min)
DC-B 4.09 0 08:11 860.24 0.00 6.16  2.57 0.54 0.14 0.00
Drainage Report 10-yr, 24-hr Storm Event; Pre-Development

Matthes Vineyards Page 9 of 9






May 2023 - Revised

Job No. 20-01 BA RTELT

Project Description

File Name ....cccooeevienieniiiiiienicccceeee 2001-DRHY-Existing.SPF
Description

Proposed development of vineyard on

undeveloped hillside in Napa County, CA

Project Options
FIOW UNIS woeviiiiniicieciceieecceceece e CFS
Elevation Type ....ccocvvvveevenieniiniinicicceee Elevation
Hydrology Method ..........cccoveiiiiiiiiiins SCS TR-20
Time of Concentration (TOC) Method ......... SCS TR-55
Link Routing Method .....c...coceeveeicricniennncns Kinematic Wave
Enable Overflow Ponding at Nodes ............. YES
Skip Steady State Analysis Time Periods ...... YES

Number of Elements

Rain Gages

Subbasins....
NOES. ..ot
JUNCUONS .eeevaeeeeaaeieeaaaiaaeiiaaaainnnn, 1
OUAILS ... 2
Flow DIVersions ..............cccccceceeeuen.. 0
INJELS ... 0
Storage NOAES ..............ccccceeceeeeunnc.. 0
LiNKS. oo 1
Channels 1
Pipes ............ 0
Pumps 0
Orifices 0
WEITS .. 0
OULIELS ... 0
POllUtants ...cc..ooveeieniiniieiinieeeceecee 0
Land USes ......oovvviiiiiiiiiiiiicicicccie 0
Rainfall Details
SN Rain Gage Data  Data Source Rainfall Rain State County Return Rainfall Rainfall
ID Source 1D Type Units Period Depth  Distribution
(years) (inches)
Rain Gage- Time Se 100Yr 24Hr Intensity inches Califo Napa (Y 100.00 10.10  SCS Type IA 24-hr

Drainage Report

50-yr, 24-hr Storm Event; Pre-Development
Matthes Vineyards
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May 2023 - Revised
Job No. 20-01

Subbasin Summary

Subbasin  Area Weighted

Total

Total

Total

Peak Time of

ID Curve Rainfall Runoff Runoff Runoff — Concentration
Number Volume

(ac) (in) (in) (ac-in)  (cfs) (days hh:mm:ss)

Sub-A 20.12 81.87 9.01 6.81 136.96 35.29 0 00:11:45

Sub-B 5.13 73.00 9.01 5.72 29.32 7.00 0 00:19:49

Drainage Report
Matthes Vineyards

BARTELT

50-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised
Job No. 20-01

Subbasin Hydrology

Subbasin : Sub-A

Input Data

AT (AC) vt

Peak Rate Factor

Weighted Curve Number ..........

Rain Gage ID

Composite Curve Number

81.87
Rain Gage-01

32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 2.27 C 73
Brush, Poor 17.85 D 83
Composite Area & Weighted CN 20.12 81.87

Time of Concentration
TOC Method : SCS TR-55

Sheet Flow Equation :

Tc =(0.007 * ((n * L)"0.8)) / (PA0.5) *

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)

(Sf70.4))

Shallow Concentrated Flow Equation :

=16.1345 * (Sf0.5) (unpaved surface)
=20.3282 * (Sf~0.5) (paved surface)

=15.0 * (SfA0.5) (grassed waterway surface)
=10.0 * (5f20.5) (nearly bare & untilled surface)
=9.0 * (Sf20.5) (cultivated straight rows surface)
= 7.0 * (Sf70.5) (short grass pasture surface)

= 5.0 * (5f20.5) (woodland surface)

= 2.5 * (S5f70.5) (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 * (RN2/3)) * (SfA0.5)) / 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

Drainage Report
Matthes Vineyards

BARTELT

50-yr, 24-hr Storm Event; Pre-Development

Page 3 of 9



May 2023 - Revised
Job No. 20-01

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) :
Total TOC (Min) ...ccovuueeee 11.76

Subbasin Runoff Results

Total Rainfall (in)

Total Runoff (in)

Peak Runoff (cfs)
Weighted Curve Number

Time of Concentration (days hh:mm:ss) ...................

Drainage Report
Matthes Vineyards

Subarea Subarea  Subarea
A B C
0.3 0 0
100 0 0
18 0 0
4.43 0 0
0.28 0 0
6.02 0 0

Subarea Subarea  Subarea
A B C
1106 0 0
21 0 0

Grass pasture  Unpaved Unpaved
3.21 0 0
5.74 0 0

000:11:46

BARTELT

50-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A

BARTELT

Rainfall Intensity Graph
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-B

Drainage Report
Matthes Vineyards

Input Data
AT (AC) 1.vieiviiecieisciei et 5.13
Peak Rate Factor 484
Weighted Curve Number 73
RaiN Gage ID ..o Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 5.13 C 73
Composite Area & Weighted CN 5.13 73
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.8 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 11 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.1 0 0
Computed Flow Time (min) : 16.07 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 293 0 0
Slope (%) : 27 0 0
Surface Type : Forest Unpaved Unpaved
Velocity (ft/sec) : 1.3 0 0
Computed Flow Time (min) : 3.76 0 0
Total TOC (Min) ....ccccvuvueeeee 19.82
Subbasin Runoff Results
Total Rainfall (in) .......cccooveiiiiiiiicic 9.01
Total Runoff (in) 5.72
Peak RUNOFF (CFS) vuvuveiiiciiiciccc 7
Weighted Curve Number 73
Time of Concentration (days hh:mm:ss) ... 000:19:49

BARTELT

50-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-B

BARTELT

Rainfall Intensity Graph
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May 2023 - Revised
Job No. 20-01

Channel Input

Element Length Inlet
1D Invert Invert
Elevation Elevation

(ft) (ft) (ft)

DC-B 950.00 535.00 368.00

Drainage Report
Matthes Vineyards

Outlet Average Shape

Slope

(%)
17.58 User-Defined

Height Width Manning's Exit/Bend Initial Flap

(ft)
4.0

(ft)
18.9

Roughness

0.0400

Losses Flow Gate

(cfs)
0.5000 0.00 No

BARTELT

50-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised BA RTE LT

Job No. 20-01

Channel Results

Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec)  (min) (ft) (min)
DC-B 6.97 0 08:10 860.24 0.01 7.00 2.26 0.67 0.17 0.00
Drainage Report 50-yr, 24-hr Storm Event; Pre-Development

Matthes Vineyards Page 9 of 9






May 2023 - Revised

Job No. 20-01 BA RTELT

Project Description

File Name ....cccoooiviinieniiiicieiccciceeee 2001-DRHY-Existing.SPF
Description

Proposed development of vineyard on

undeveloped hillside in Napa County, CA

Project Options
FIOW UNIS wovviiiiiniiiiieiceieeeececeeeee CFS
Elevation TYpe ....ccocvvvveevenieniiiiinieicceee Elevation
Hydrology Method ..........cccoveiiiiiiinins SCS TR-20
Time of Concentration (TOC) Method ......... SCS TR-55
Link Routing Method .....c...coceeveeicniincnnnens Kinematic Wave
Enable Overflow Ponding at Nodes ............. YES
Skip Steady State Analysis Time Periods ...... YES

Number of Elements

Rain Gages

Subbasins....
NOES. ..ot
JUNCUONS .eeevaeeeeaaeieeaaaiaaeiiaaaainnnn, 1
OUAILS ... 2
Flow DIVersions ..............cccccceceeeuen.. 0
INJELS ... 0
Storage NOAES ..............ccccceeceeeeunnc.. 0
LiNKS. oo 1
Channels 1
Pipes ............ 0
Pumps 0
Orifices 0
WEITS ..o 0
OULELS ... 0
POllUtants ...cc..ooveeieniiniieiinieeeceecee 0
Land USes ......oovvviiiiiiiiiiiiicicicccie 0
Rainfall Details
SN Rain Gage Data  Data Source Rainfall Rain State County Return Rainfall Rainfall
ID Source 1D Type Units Period Depth  Distribution
(years) (inches)
Rain Gage- Time Se 100Yr 24Hr Intensity inches Califo Napa (Y 100.00 10.10  SCS Type IA 24-hr

Drainage Report

100-yr, 24-hr Storm Event; Pre-Development
Matthes Vineyards
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May 2023 - Revised
Job No. 20-01

Subbasin Summary

Subbasin  Area Weighted

Total

Total

Total

Peak Time of

ID Curve Rainfall Runoff Runoff Runoff — Concentration
Number Volume

(ac) (in) (in) (ac-in)  (cfs) (days hh:mm:ss)

Sub-A 20.12 81.87 10.10 7.86 158.06 40.81 0 00:11:45

Sub-B 5.13 73.00 10.10 6.71 34,42 8.32 0 00:19:49

Drainage Report
Matthes Vineyards

BARTELT

100-yr, 24-hr Storm Event; Pre-Development

Page 2 of 9



May 2023 - Revised
Job No. 20-01

Subbasin Hydrology

Subbasin : Sub-A

Input Data

AT (AC) vt

Peak Rate Factor

Weighted Curve Number ..........

Rain Gage ID

Composite Curve Number

81.87
Rain Gage-01

32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 2.27 C 73
Brush, Poor 17.85 D 83
Composite Area & Weighted CN 20.12 81.87

Time of Concentration
TOC Method : SCS TR-55

Sheet Flow Equation :

Tc =(0.007 * ((n * L)"0.8)) / (PA0.5) *

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)

(Sf70.4))

Shallow Concentrated Flow Equation :

=16.1345 * (Sf0.5) (unpaved surface)
=20.3282 * (Sf~0.5) (paved surface)

=15.0 * (SfA0.5) (grassed waterway surface)
=10.0 * (5f20.5) (nearly bare & untilled surface)
=9.0 * (Sf20.5) (cultivated straight rows surface)
= 7.0 * (Sf70.5) (short grass pasture surface)

= 5.0 * (5f20.5) (woodland surface)

= 2.5 * (S5f70.5) (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 * (RN2/3)) * (SfA0.5)) / 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

Drainage Report
Matthes Vineyards

BARTELT

100-yr, 24-hr Storm Event; Pre-Development

Page 3 of 9



May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 18 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.28 0 0
Computed Flow Time (min) : 6.02 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 1106 0 0
Slope (%) : 21 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 3.21 0 0
Computed Flow Time (min) : 5.74 0 0

Total TOC (Min) wccevevveeeens 11.76

Subbasin Runoff Results

Total Rainfall (in)
Total Runoff (in)
Peak Runoff (cfs)

Weighted Curve Number 81.87
Time of Concentration (days hh:mm:ss) ... 000:11:46
Drainage Report 100-yr, 24-hr Storm Event; Pre-Development

Matthes Vineyards Page 4 of 9



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A

BARTELT

Rainfall Intensity Graph
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100-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-B

Drainage Report
Matthes Vineyards

Input Data
AT (AC) 1.vieiviiecieisciei et 5.13
Peak Rate Factor 484
Weighted Curve Number 73
RaiN Gage ID ..o Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 5.13 C 73
Composite Area & Weighted CN 5.13 73
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.8 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 11 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.1 0 0
Computed Flow Time (min) : 16.07 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 293 0 0
Slope (%) : 27 0 0
Surface Type : Forest Unpaved Unpaved
Velocity (ft/sec) : 1.3 0 0
Computed Flow Time (min) : 3.76 0 0
Total TOC (Min) ....ccccvuvueeeee 19.82
Subbasin Runoff Results
Total Rainfall (in) .......cccooveiiiiiiiicic 10.1
Total Runoff (in) 6.71
Peak RUNOFF (CFS) vuvuveiiiciiiciccc 8.32
Weighted Curve Number 73
Time of Concentration (days hh:mm:ss) ... 000:19:49

BARTELT

100-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-B

BARTELT

Rainfall Intensity Graph
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May 2023 - Revised
Job No. 20-01

Channel Input

Element Length Inlet
1D Invert Invert
Elevation Elevation

(ft) (ft) (ft)

DC-B 950.00 535.00 368.00

Drainage Report
Matthes Vineyards

Outlet Average Shape

Slope

(%)
17.58 User-Defined

Height Width Manning's Exit/Bend Initial Flap

(ft)
4.0

(ft)
18.9

Roughness

0.0400

Losses Flow Gate

(cfs)
0.5000 0.00 No

BARTELT

100-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised BA RTE LT

Job No. 20-01

Channel Results

Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec)  (min) (ft) (min)
DC-B 8.28 0 08:10 860.24 0.01 7.23  2.19 0.71 0.18 0.00
Drainage Report 100-yr, 24-hr Storm Event; Pre-Development
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May 2023 - Revised
Job No. 20-01

Project Description

BARTELT

File Name ..cooovvvieiiiiiieeeeeeee e 2001-DRHY-Proposed-SD_TS.SPF

Description ......ccocviiiiiiiiiiii
Proposed development of vineyard on

undeveloped hillside in Napa County, CA.

Proposed (Post-Development) Conditions

Analysis

Project Options

Flow UNits .....coooiiiiiiiiiiiiic CFS

Elevation Type ......ccccoviiiiiiiiiiiiiiicces Elevation

Hydrology Method ..........ccccevenenininennne SCS TR-20

Time of Concentration (TOC) Method ........ SCS TR-55

Link Routing Method ..........ccccccee... .. Kinematic Wave

Enable Overflow Ponding at Nodes ............ YES

Skip Steady State Analysis Time Periods ..... YES

Number of Elements

Qty
Rain Gages .......cccevvviiiiiiiiiiic, 1
SUDDASINS. ..eeeiiiieiie e 19
NOES. .ttt 45
JUNCLIONS .o, 37
OUANS ..o 5
Flow Diversions . .. 0

Rainfall Details

SN Rain Gage Data  Data Source Rainfall
ID Source ID Type

Rain State County Return Rainfall Rainfall

Units

Period Depth  Distribution
(years) (inches)

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
Page 1 of 58



May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin Summary

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)
Sub-A (Offsite SE) 1.89 484 81.47 4.43  2.53 478 1.18 0 00:06:13
Sub-A (Offsite W) 2.13 484 83.00 4.43  2.66 5.67 1.41 0 00:09:26
Sub-A_O1E 0.82 484 80.00 4.43  2.40 1.97 0.48 0 00:06:30
Sub-A_0TW-02 0.34 484 80.00 4.43  2.40 0.82 0.20 0 00:05:00
Sub-A_02-04 1.33 484 80.00 4.43  2.40 3.19 0.78 0 00:06:40
Sub-A_04-06 1.24 484 80.00 4.43  2.40 298 0.72 0 00:06:40
Sub-A_06-09 1.43 484 80.00 4.43  2.40 3.43 0.83 0 00:06:40
Sub-A_09 1.49 484 80.95 4.43  2.48 3.70  0.90 0 00:08:42
Sub-A_18 5.50 484 81.53 443 253 1394 343 0 00:07:16
Sub-A_19-20 0.20 484 80.00 4.43  2.40 0.48 0.12 0 00:06:19
Sub-A_20-21 0.44 484 80.00 4.43  2.40 1.06 0.26 0 00:05:27
Sub-A_21E-22 0.38 484 77.32 4.43  2.18 0.83 0.19 0 00:05:10
Sub-A_21W-22 0.35 484 80.00 4.43  2.40 0.84 0.21 0 00:06:32
Sub-A_22E-23 0.59 484 75.00 4.43  2.00 1.17  0.26 0 00:08:28
Sub-A_22W-23 0.42 484 79.28 4.43  2.34 0.98 0.24 0 00:05:27
Sub-A_23E-24 0.52 484 74.00 4.43  1.92 1.00 0.22 0 00:06:45
Sub-A_23W-24 0.43 484 77.33 4.43 218 0.94 0.22 0 00:06:12
Sub-A_24 0.70 484 77.20 4.43 2.7 1.52  0.35 0 00:08:37
Sub-B 5.05 484 73.20 4.43  1.86 9.38 1.90 0 00:19:49

Drainage Report 2-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 2 of 58



May 2023 - Revised

Job No. 20-01

Node Summary

Element
1D

DC-B
DI 01
DI 02
DI 03
DI 04
DI 05
DI 06
DI 07
DI 08
DI 09
DI 10
DI 11
DI 12
DI 13
DI 14
DI 15
DI 16
DI 17
DI 18
DI 19
DI 20
DI 21
DI 22
DI 23
DI 24
HP-02
HP-04W
HP-09
HP-19
HP-20
HP-21

Drainage Report

Element
Type

Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction

Matthes Vineyards

Invert Ground/Rim

Elevation

(ft)
535.0
394.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
526.0
417.0
432.0
445.0
454.0
462.0
476.0
494.0
508.0
523.4
414.0
433.0
443.0
464.0
494.0
508.0
415.0
450.0
545.0
416.5
436.0
445.5

(Max)
Elevation

(ft)
536.0
400.0
418.0
434.1
450.0
464.1
482.1
500.0
511.8
531.0
420.0
436.0
450.0
458.0
466.2
479.6
498.1
512.5
527.4
418.3
437.4
4473
468.0
498.1
512.6
416.5
451.0
546.0
417.5
436.0
446.5

Initial Surcharge Ponded

Water
Elevation

Elevation

Area

(ft )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Peak Max HGL

Inflow

(cfs)
1.90
3.41
3.22
2.45
2.45
1.73
1.73
1.73
1.73
0.90
3.41
341
3.41
341
3.41
341
3.41
341
3.41
2.05
1.94
1.68
1.29
0.79
0.35
0.77
0.72
0.90
0.12
0.26
0.20

Elevation
Attained

(ft)
535.41
394.30
411.29
430.26
446.26
460.22
478.21
496.21
508.20
526.18
417.34
432.34
445.37
454.37
462.35
476.30
494.32
508.34
523.69
414.22
433.24
443.24
464.19
494.15
508.12
416.13
450.13
545.18
416.62
436.12
445.64

Max
Surcharge
Depth
Attained
(ft)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Min
Freeboard
Attained

ft)
3.59
5.70
6.73
3.86
3.75
3.86
3.90
3.81
3.62
4.78
2.66
3.68
4.62
3.65
3.89
3.28
3.81
4.16
3.71
4.08
4.16
4.03
3.85
3.91
4.48
0.37
0.87
0.82
0.88
0.38
0.86

Time of

Peak

Flooding
Occurrence
(days hh:mm)

0

ocoocoocoocooQCo

c oo

CoO0CO0OO0O0OO0OOCOCOO0O0OO0O0O0OO0

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

Total Total Time

Flooded
Volume

(ac-in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Flooded

(min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Node Summary

Element
1D

HP-22

HP-23

WB-08

WB-21

WB-22

WB-23

Out-A
Out-A_1.1-Tee
Out-A_1.2-Tee
Out-A_2-Tee
Out-B
Stor-A_1.1-Tee
Stor-A_1.2-Tee
Stor-A_2-Tee

Drainage Report

Element
Type

Junction
Junction
Junction
Junction
Junction
Junction
Outfall
Outfall
Outfall
Outfall
Outfall
Storage Node
Storage Node
Storage Node

Matthes Vineyards

Invert Ground/Rim

Elevation

(ft)
467.0
498.0
514.0
445.0
467.0
498.0
360.0
378.0
378.0
378.0
368.0
378.0
378.0
378.0

(Max)
Elevation

(ft)
468.0
499.0
515.0
446.0
468.0
499.0

384.0
384.0
384.0

Initial Surcharge Ponded

Water
Elevation

378.0
378.0
378.0

Elevation

Area

(ft )
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Peak Max HGL

Inflow

(cfs)
0.23
0.22
0.83
0.19
0.27
0.22
3.05
3.41
3.41
2.05
1.88
3.41
3.41
2.05

Elevation
Attained

(ft)
467.15
498.14
514.12
445.14
467.16
498.14
360.00
378.00
378.00
378.00
368.41
379.31
379.31
379.13

Max
Surcharge
Depth
Attained
(ft)

0.00
0.00
0.00
0.00
0.00
0.00

Min
Freeboard
Attained

ft)
0.85
0.86
0.88
0.86
0.84
0.86

Time of

Peak

Flooding
Occurrence
(days hh:mm)

0

0
0
0
0
0

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

Total Total Time

Flooded
Volume

(ac-in)
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Flooded

(min)
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

BARTELT

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Link Summary

Element
D

Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1.
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1.
Pipe-A-01.2.1
Pipe-A-01.2.2
Pipe-A-01.2.3
Pipe-A-01.2.4
Pipe-A-01.2.5
Pipe-A-01.2.6
Pipe-A-01.2.7
Pipe-A-01.2.8
Pipe-A-01.2.9
Pipe-A-02.1
Pipe-A-02.2
Pipe-A-02.3
Pipe-A-02.4
Pipe-A-02.5
Pipe-A-02.6
DC-B
DV-02W
DV-04

DV-08

DV-09

DV-19

DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

LN UL R W=

Drainage Report

Element
Type

Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

Matthes Vineyards

From
(Inlet)
Node

DI 01
DI 02
DI 03
DI 04
DI 05
DI 06
DI 07
DI 08
DI 09
DI 10
DI 11
DI 12
DI 13
DI 14
DI 15
DI 16
DI 17

DI 19
DI 20
DI 21
DI 22
DI 23
DI 24
DC-B
HP-02
HP-04W
WB-08
HP-09
HP-19
HP-20
WB-21
HP-21
WB-22
HP-22
WB-23
HP-23

To (Outlet)
Node

Stor-A_1.1-Tee
DI 01
DI 02
DI 03
DI 04
DI 05
DI 06
DI 07
DI 08
Stor-A_1.2-Tee
DI 10
DI 11
DI 12
DI 13
DI 14
DI 15
DI 16
DI 17
Stor-A_2-Tee
DI 19
DI 20
DI 21
DI 22
DI 23
Out-B
DI 02
DI 04
DI 08
DI 09
DI 19
DI 20
DI 21
DI 21
DI 22
DI 22
DI 23
DI 23

Length

(ft)
65.4
69.5
68.9
79.4
71.2
75.4
68.9
425
80.5

165.0
96.9
86.9
80.7
60.0
57.3
72.0
73.3

106.6

119.8
56.9
76.1
99.3

158.3

151.9

950.0

173.0

163.0

220.0

150.0

121.0

114.0
81.0

114.0

143.0

121.0

172.0

165.0

Inlet
Invert
Elevation

Outlet Average Diameter or Manning's
Height Roughness

Invert
Elevation

Slope

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.040
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033

Peak Design Flow

Flow

(cfs)
3.41
3.22
2.45
2.45
1.73
1.73
1.73
1.73
0.90
3.41
3.41
3.41
3.4
341
3.41
3.4
3.41
3.41
2.05
1.94
1.68
1.29
0.79
0.35
1.88
0.77
0.72
0.83
0.90
0.12
0.26
0.19
0.20
0.26
0.23
0.22
0.22

Capacity

(cfs)
17.62
17.62
18.72
16.00
15.80
17.41
18.21
18.94

Peak Flow/ Peak Flow Peak Flow

Design Flow
Ratio

0.19
0.18
0.13
0.15
0.11
0.10
0.10
0.09

0.20
0.24
0.25
0.29

0.19
0.19
0.22
0.25
0.11
0.09
0.13
0.08
0.05
0.03
0.00
0.03
0.03

0.06
0.02
0.02
0.03

0.05
0.04
0.04
0.04

Velocity

(ft/sec)
17.35
17.05
16.49
14.74
13.20
14.15
14.62
15.03
11.40
17.14
14.72
14.54
13.08
13.95
17.35
17.49
15.89
14.35
16.13
16.48
11.36
12.45
10.37

6.35
5.09
1.26
117
1.14
3.19
0.98
1.10
1.18
1.15
1.20
1.25
1.20
1.22

Depth

(ft)
0.30
0.29
0.24
0.26
0.22
0.21
0.21
0.20
0.16
0.30
0.34
0.34
0.37
0.35
0.30
0.30
0.32
0.34
0.22
0.21
0.24
0.19
0.15
0.12
0.41
0.13
0.13
0.12
0.18
0.12
0.11
0.14
0.14
0.16
0.15
0.14
0.14

BA

FELE

E

G

[

NEERING

Peak Flow Total Time Reported
Depth/ Surcharged Condition

Total Depth
Ratio

0.30
0.29
0.24
0.26
0.22
0.21
0.21
0.20
0.16
0.30
0.34
0.34
0.37
0.35
0.30
0.30
0.32
0.34
0.22
0.21
0.24
0.19
0.15
0.12
0.10
0.26
0.26
0.23
0.35
0.23
0.23
0.27
0.28
0.31
0.29
0.29
0.28

(min)
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2-Yr, 24-hr Storm Event; Post-Development

Page 5 of 58



May 2023 - Revised

Job No. 20-01

Link Summary

Element
D

Orifice-A_1.1-01
Orifice-A_1.1-02
Orifice-A_1.1-03
Orifice-A_1.1-04
Orifice-A_1.1-05
Orifice-A_1.1-06
Orifice-A_1.1-07
Orifice-A_1.1-08
Orifice-A_1.1-09
Orifice-A_1.1-10
Orifice-A_1.2-01
Orifice-A_1.2-02
Orifice-A_1.2-03
Orifice-A_1.2-04
Orifice-A_1.2-05
Orifice-A_1.2-06
Orifice-A_1.2-07
Orifice-A_1.2-08
Orifice-A_1.2-09
Orifice-A_1.2-10
Orifice-A_2-01
Orifice-A_2-02
Orifice-A_2-03
Orifice-A_2-04
Orifice-A_2-05
Orifice-A_2-06
Orifice-A_2-07
Orifice-A_2-08
Orifice-A_2-09
Orifice-A_2-10
Weir-A_1.1-01
Weir-A_1.1-02
Weir-A_1.1-03
Weir-A_1.1-04
Weir-A_1.2-01
Weir-A_1.2-02
Weir-A_1.2-03
Weir-A_1.2-04
Weir-A_2-01
Weir-A_2-02
Weir-A_2-03

Drainage Report

Element From

Type

Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Matthes Vineyards

(Inlet)
Node

Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee

To (Outlet)
Node

Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee

Length

(ft)

Inlet
Invert
Elevation

(ft)
378.0
378.0
378.0
378.0
378.0
378.0
378.0
378.0

BARTELT

ENGINEERING

Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported
Height Roughness Flow

Invert
Elevation

Slope

(cfs)
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.78
0.59
0.59
0.59

Capacity Design Flow

(cfs)

Ratio

Velocity Depth Depth/ Surcharged Condition
Total Depth
Ratio

(ft/sec) (ft) (min)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-016\/Ise BA RT E I_T
Subbasin Hydrology

Subbasin : Sub-A (Offsite SE)
Input Data

Area (ac)
Peak Rate Factor ............
Weighted Curve Number ..
Rain Gage ID ....

.............. . 1.89
. 484
81.47
. Rain Gage-01

Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group  Number
Woods, Fair 0.29 C 73
Brush, Poor 1.6 D 83
Composite Area & Weighted CN 1.89 81.47

Time of Concentration
TOC Method : SCS TR-55
Sheet Flow Equation :
Tc=(0.007 * ((n * Lf)*0.8)) / ((P10.5) * (5f*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 * (Sf70.5) (unpaved surface)
=20.3282 * (Sf*0.5) (paved surface)

=15.0 * (Sf70.5) (grassed waterway surface)
=10.0 * (Sf*0.5) (nearly bare & untilled surface)
=9.0 * (Sf70.5) (cultivated straight rows surface)
=7.0 * (Sf*0.5) (short grass pasture surface)
=5.0 * (Sf70.5) (woodland surface)

= 2.5 * (Sf20.5) (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 * (R7(2/3)) * (Sf*0.5)) / n

R =Aq/Wp
Tc = (Lf/ V) / (3600 sec/hr)

Drainage Report 2-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 7 of 58



May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

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

Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 29 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.34 0 0
Computed Flow Time (min) : 4.97 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 279 0 0
Slope (%) : 28 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 3.7 0 0
Computed Flow Time (min) : 1.26 0 0

Total TOC (MiN) eevereerenenene 6.23

Subbasin Runoff Results

Total Rainfall (in) .
Total Runoff (in) ...ccoeevenee
Peak Runoff (cfs)
Weighted Curve Number
Time of Concentration (days hh:mm:ss) .....ccccoeveeerevieciieneienne 000:06:14

Drainage Report 2-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 8 of 58



May

Job No. 20-01

Rainfall (in/hr)

Runoff (cfs)

Drainage Report
Matthes Vineyards

2023 - Revised

Subbasin : Sub-A (Offsite SE)

Rainfall Intensity Graph

1.1
1.05

0.95
0.9
0.85
0.8
0.75
0.7+
0.65

0.6
0.55
0.5+
0.45+

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

Time (hrs)

Runoff Hydrograph

1.25
1.2
1.15
1.1
1.05

0.95
0.9+
0.85
0.8
0.75+
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2+
0.15
0.1
0.05+

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A (Offsite W)

Input Data
Area (ac) . 213
Peak Rate Factor .......... ... 484
Weighted Curve Number ... .. 83
Rain Gage ID ......cccceeeee . Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Brush, Poor 2.13 D 83
Composite Area & Weighted CN 2.13 83
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 19 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.28 0 0
Computed Flow Time (min) : 5.89 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 633 0 0
Slope (%) : 18 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 2.97 0 0
Computed Flow Time (min) : 3.55 0 0
Total TOC (min) ... .9.44
Subbasin Runoff Results
Total RaiNfall (iN) cveveieiiieieieeeeeese e 4.43
Total RUNOFE (IN) weeveiiieiriccieie s 2.66
Peak RUNOFT (CFS) 1veverierieiieieieeeecesee e 1.41
Weighted Curve Number ... 83
Time of Concentration (days hh:mm:ss) . .. 000:09:26
Drainage Report 2-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 10 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A (Offsite W)

Rainfall Intensity Graph

1.15
1.1
1.05

0.95
0.9+
0.85
0.8
0.75
0.7
0.65
0.6
0.55

Rainfall (in/hr)

0.5
0.45
0.4
0.35+
0.3
0.25
0.2
0.15
0.1
0.05

Time (hrs)

Runoff Hydrograph

1.55
1.5
1.45
1.4
1.35
1.3
1.25
1.2
1.15
1.1
1.05
1]
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5+
0.45
0.4
0.35
0.3
0.25
0.2+
0.15+
0.1
0.05

Runoff (cfs)

Drainage Report
Matthes Vineyards

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

BARTELT

Subbasin : Sub-A_01E

Input Data

. 0.82
... 484
.. 80
. Rain Gage-01

Area (ac)
Peak Rate Factor ..........
Weighted Curve Number ...
Rain Gage ID ......cccceeeee

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.82 D 80
Composite Area & Weighted CN 0.82 80

Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 30 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.27 0 0
Computed Flow Time (min) : 6.18 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 77 0 0
Slope (%) : 31 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 3.9 0 0
Computed Flow Time (min) : 0.33 0 0

Total TOC (min) ... ..6.51

Subbasin Runoff Results

Total RaiNfall (iN) cveveieiiieieieeeeeese e 4.43
Total Runoff (in) .. .. 2.4
Peak RUNOFT (CFS) 1veverierieiieieieeeecesee e 0.48
Weighted Curve Number . 80

Time of Concentration (days hh:mm:ss) . .. 000:06:31

2-Yr, 24-hr Storm Event; Post-Development
Page 12 of 58
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_01E

Rainfall Intensity Graph

1.15
1.1
1.05

0.95
0.9+
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5

Rainfall (in/hr)

0.45
0.4
0.35+
0.3
0.25+
0.2+
0.15
0.1
0.05

Time (hrs)

Runoff Hydrograph

0.52

0.5
0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22+

0.2
0.18
0.16
0.14
0.12

0.1+
0.08
0.06
0.04 -
0.02

Runoff (cfs)

Drainage Report
Matthes Vineyards

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_01W-02

Input Data

0.34
484
.. 80
. Rain Gage-01

Area (AC) veververreerereieieeseees
Peak Rate Factor ......cccoceeevieicenieienicicieee
Weighted Curve Number ...
Rain Gage ID ......cccceeeee

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.34 D 80
Composite Area & Weighted CN 0.34 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 60 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 4.83 0 0

Total TOC (MiN) eeveveereenene 4.83

Subbasin Runoff Results

Total Rainfall (iN) cueveieiieieieeeeceeee e 4.43

Total RUNOFE (IN) weevereiiiiicerieecceeree e .. 2.4

Peak RUNOFT (CFS) vvevveieieiieiesiceieee e 0.2

Weighted Curve Number ... 80

Time of Concentration (days hh:mm:ss) ... .. 000:04:50

Drainage Report 2-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 14 of 58
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_02-04

Input Data

1.33
484
.. 80
. Rain Gage-01

Area (AC) veververreerereieieeseees
Peak Rate Factor ......cccoceeevieicenieienicicieee
Weighted Curve Number ...
Rain Gage ID ......cccceeeee

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.33 D 80
Composite Area & Weighted CN 1.33 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0

Total TOC (MiN) eevereereenee 6.68

Subbasin Runoff Results

Total Rainfall (iN) cueveieiieieieeeeceeee e 4.43

Total Runoff (in) .eccevveveverenicriiinne .. 2.4

Peak RUNOFT (CFS) tveveriericieeieieeeecteseee e 0.78

Weighted Curve Number ... 80

Time of Concentration (days hh:mm:ss) ... .. 000:06:41

Drainage Report 2-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 16 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_02-04

Rainfall Intensity Graph

1.15
1.1
1.05

0.95
0.9+
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
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0.45
0.4
0.35+
0.3
0.25+
0.2+
0.15
0.1
0.05

Time (hrs)

Runoff Hydrograph

0.9

0.85

0.8

0.75+

0.7

0.65

0.6

0.55

0.5+

0.45

Runoff (cfs)

0.4+

0.35

0.3

0.25+

0.2

0.15+

0.1

0.05

Drainage Report
Matthes Vineyards

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_04-06
Input Data

1.24

484

.. 80

. Rain Gage-01

Area (AC) veververreerereieieeseees
Peak Rate Factor ......cccoceeevieicenieienicicieee
Weighted Curve Number ...
Rain Gage ID ......cccceeeee

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.24 D 80
Composite Area & Weighted CN 1.24 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0

Total TOC (MiN) eevereereenee 6.68

Subbasin Runoff Results

Total Rainfall (iN) cueveieiieieieeeeceeee e 4.43

Total Runoff (in) .eccevveveverenicriiinne .. 2.4

Peak RUNOFT (CFS) tveveriericieeieieeeecteseee e 0.72

Weighted Curve Number ... 80

Time of Concentration (days hh:mm:ss) ... .. 000:06:41

Drainage Report 2-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 18 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_04-06

Rainfall Intensity Graph

1.15
1.1
1.05

0.95
0.9+
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
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0.45
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0.35+
0.3
0.25+
0.2+
0.15
0.1
0.05

Time (hrs)

Runoff Hydrograph
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0.75

0.65

0.6

0.55

0.5

0.45

0.4

Runoff (cfs)

0.35

0.3

0.25+

0.2+

0.15+

0.1

0.05

Drainage Report
Matthes Vineyards

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_06-09

Input Data

1.43
484
.. 80
. Rain Gage-01

Area (AC) veververreerereieieeseees
Peak Rate Factor ......cccoceeevieicenieienicicieee
Weighted Curve Number ...
Rain Gage ID ......cccceeeee

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.43 D 80
Composite Area & Weighted CN 1.43 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0

Total TOC (MiN) eevereereenee 6.68

Subbasin Runoff Results

Total Rainfall (iN) cueveieiieieieeeeceeee e 4.43

Total Runoff (in) .eccevveveverenicriiinne .. 2.4

Peak RUNOFT (CFS) tveveriericieeieieeeecteseee e 0.83

Weighted Curve Number ... 80

Time of Concentration (days hh:mm:ss) ... .. 000:06:41

Drainage Report 2-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 20 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_06-09

Rainfall Intensity Graph

1.15
1.1
1.05
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0.1
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Time (hrs)

Runoff Hydrograph
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Drainage Report
Matthes Vineyards

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_09

Input Data
Area (ac) . 1.49
Peak Rate Factor .......... ... 484
Weighted Curve Number ... 80.95
Rain Gage ID ......cccceeeee . Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.64 D 80
Pasture, grassland, or range, Good 0.06 C 74
Woods, Fair 0.06 C 73
Brush, Poor 0.73 D 83
Composite Area & Weighted CN 1.49 80.95
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 12 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 7.08 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 350 0 0
Slope (%) : 26 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 3.57 0 0
Computed Flow Time (min) : 1.63 0 0
Total TOC (MiN) evvveevreinene 8.71
Subbasin Runoff Results
Total RAiNFall (IN) cveveeieiriiiieereeee e 4.43
Total RUNOFE (IN) weeveieieieiieiececee e 2.48
Peak Runoff (cfs) ..... 0.9
Weighted Curve Number .... 80.95
Time of Concentration (days hh:mm:ss) . ... 000:08:43
Drainage Report 2-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 22 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_09

Rainfall Intensity Graph
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Drainage Report
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2-Yr, 24-hr Storm Event; Post-Development
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JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_18

Input Data

Area (ac) 5.5
Peak Rate Factor ....
Weighted Curve Number
Rain Gage ID ......cccceeeee

... 81.53
. Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 2.7 D 80
Brush, Poor 2.8 D 83
Composite Area & Weighted CN 5.5 81.53

Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 18 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.28 0 0
Computed Flow Time (min) : 6.02 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 274 0 0
Slope (%) : 27 0 0
Surface Type : Grass pasture Unpaved Unpaved
Velocity (ft/sec) : 3.64 0 0
Computed Flow Time (min) : 1.25 0 0
Total TOC (min) ... ..7.28
Subbasin Runoff Results
Total Rainfall (in) .... 4.43

Total Runoff (in) 2.53

Peak Runoff (cfs) 3.43
Weighted Curve Number .... 81.53
Time of Concentration (days hh:mm:ss) ........cccccvevcvernnnnn. 000:07:17
Drainage Report 2-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 24 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_18

Rainfall Intensity Graph
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Drainage Report
Matthes Vineyards
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2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_19-20

BARTELT

Input Data
Area (ac) ...coceeeenn 0.2
Peak Rate Factor . 484
Weighted Curve NUMDEr .....cccvveeiieiiie e 80
RAIN GABE ID i Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.2 D 80
Composite Area & Weighted CN 0.2 80
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 92 0 0
Slope (%) : 24 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 6.32 0 0
Total TOC (Min) coeevveenennnenn 6.32
Subbasin Runoff Results
Total Rainfall (iN) c.eecveevierieieieeeeeeeceeee e 4.43
Total RUNOFF (IN) cuveeeiieeiiiecee e 2.4
Peak RUNOFT (CFS) cuvevviiriieiieiieiiesieseeeeeeeee e 0.12
Weighted Curve Number . 80
Time of Concentration (days hh:mm:ss) .. .. 000:06:19

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
Page 26 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_19-20

1.15

Rainfall Intensity Graph

1.1
1.05

0.95
0.9+
0.85
0.8
0.75
0.7
0.65
0.6
0.55

Rainfall (in/hr)

0.5
0.45
0.4
0.35+
0.3
0.25+
0.2+
0.15
0.1
0.05

0.13

Time (hrs)

Runoff Hydrograph

0.125
0.12
0.115
0.11
0.105 |
0.1
0.095 |
0.09
0.085 |
0.08|
90.075
£ 0.07
50.065
=
S 0.06]
0.055 |
0.05|
0.045 |
0.04 |
0.035 |
0.03
0.025 |
0.02
0.015 |
0.01
0.005 |

Drainage Report
Matthes Vineyards

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_20-21

BARTELT

Input Data
Area (ac) ...coceeeenn 0.44
Peak Rate Factor . 484
Weighted Curve NUMDEr ......ccvveviiiiiie e 80
RAIN GABE ID i Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.44 D 80
Composite Area & Weighted CN 0.44 80
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 70 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 5.46 0 0
Total TOC (Min) coeevveenennnenn 5.46
Subbasin Runoff Results
Total Rainfall (iN) c.eecveevierieieieeeeeeeceeee e 4.43
Total RUNOFF (IN) cuveeeiieeiiiecee e 2.4
Peak RUNOFT (CFS) cuvevviiriieiieiieiiesieseeeeeeeee e 0.26
Weighted Curve Number . 80
Time of Concentration (days hh:mm:ss) .. .. 000:05:28

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Rainfall (in/hr)

Runoff (cfs)

Drainage Report
Matthes Vineyards

Subbasin : Sub-A_20-21

Rainfall Intensity Graph

1.15
1.1
1.05

0.95
0.9+
0.85
0.8
0.75
0.7

0.65
0.6
0.55
0.5

0.45
0.4
0.35+
0.3
0.25+
0.2+
0.15
0.1
0.05

Time (hrs)

Runoff Hydrograph

0.28
0.27
0.26
0.25
0.24
0.23
0.22
0.21

0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01+

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_21E-22

BARTELT

Input Data
Area (ac) ...coceeeenn 0.38
Peak Rate Factor . 484
Weighted Curve NUMDEr ......ccvveviiiiiie e 77.32
RAIN GABE ID .oiiiiiiiiii e Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.21 D 80
Pasture, grassland, or range, Good 0.17 C 74
Composite Area & Weighted CN 0.38 77.32
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 73 0 0
Slope (%) : 25 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 5.17 0 0
Total TOC (MiN) cveverreeennes 5.17
Subbasin Runoff Results
Total Rainfall (IN) c.eeeeeieeeie s 4.43
Total RUNOFE (IN) ceveeiiiiiieeiecieceeee e 2.18
Peak Runoff (cfs) ............ 0.19
Weighted Curve Number .. . 77.32
Time of Concentration (days hh:mm:ss) ........ccccvevcverennnn. 000:05:10

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_21E-22

Rainfall Intensity Graph

1.15
1.1
1.05

0.95
0.9+
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5

Rainfall (in/hr)

0.45
0.4
0.35+
0.3
0.25+
0.2+
0.15
0.1
0.05

Time (hrs)

Runoff Hydrograph

0.22
0.21

0.2
0.19
0.18
0.17+
0.16
0.15
0.14
0.13
0.12
0.11

0.1

Runoff (cfs)

0.09
0.08
0.07
0.06
0.05
0.04 -
0.03
0.02
0.01+

Drainage Report
Matthes Vineyards

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_21W-22

BARTELT

Input Data
Area (ac) ...coceeeenn 0.35
Peak Rate Factor . 484
Weighted Curve NUMDEr ......ccvveviiiiiie e 80
RAIN GABE ID i Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.35 D 80
Composite Area & Weighted CN 0.35 80
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 26 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.25 0 0
Computed Flow Time (min) : 6.54 0 0
Total TOC (Min) coeevveenennnenn 6.54
Subbasin Runoff Results
Total Rainfall (iN) c.eecveevierieieieeeeeeeceeee e 4.43
Total RUNOFF (IN) cuveeeiieeiiiecee e 2.4
Peak RUNOFT (CFS) cuvevviiriieiieiieiiesieseeeeeeeee e 0.21
Weighted Curve Number . 80
Time of Concentration (days hh:mm:ss) .. .. 000:06:32

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_22E-23

BARTELT

Input Data
Area (ac) ...coceeeenn 0.59
Peak Rate Factor . 484
Weighted Curve NUMDEr ......ccvveviiiiiie e 75
RAIN GABE ID i Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.1 D 80
Pasture, grassland, or range, Good 0.49 C 74
Composite Area & Weighted CN 0.59 75
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 105 0 0
Slope (%) : 15 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 8.48 0 0
Total TOC (MiN) cvevereveeennes 8.48
Subbasin Runoff Results
Total Rainfall (IN) c.eeeeeieeeie s 4.43
Total RUNOFE (IN) ceveeiiiiiieeiecieceeee e 2
Peak Runoff (cfs) ............ 0.26
Weighted Curve Number .. . 75
Time of Concentration (days hh:mm:ss) ........ccccvevcverennnn. 000:08:29

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_22W-23

BARTELT

Input Data
Area (ac) ...coceeeenn 0.42
Peak Rate Factor . 484
Weighted Curve NUMDEr ......ccvveviiiiiie e 79.28
RAIN GABE ID .oiiiiiiiiii e Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.37 D 80
Pasture, grassland, or range, Good 0.05 C 74
Composite Area & Weighted CN 0.42 79.28
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 75 0 0
Slope (%) : 23 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.23 0 0
Computed Flow Time (min) : 5.46 0 0
Total TOC (MiN) cveverreeennes 5.46
Subbasin Runoff Results
Total Rainfall (IN) c.eeeeeieeeie s 4.43
Total RUNOFE (IN) ceveeiiiiiieeiecieceeee e 2.34
Peak Runoff (cfs) ............ 0.24
Weighted Curve Number .. . 79.28
Time of Concentration (days hh:mm:ss) ........ccccvevcverennnn. 000:05:28

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
Page 36 of 58
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_23E-24

BARTELT

Input Data
Area (ac) ...coceeeenn 0.52
Peak Rate Factor . 484
Weighted Curve NUMDEr ......ccvveviiiiiie e 74
RAIN GABE ID i Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.52 C 74
Composite Area & Weighted CN 0.52 74
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 50 0 0
Slope (%) : 6 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.12 0 0
Computed Flow Time (min) : 6.75 0 0
Total TOC (Min) coeevveenennnenn 6.75
Subbasin Runoff Results
Total Rainfall (iN) c.eecveevierieieieeeeeeeceeee e 4.43
Total RUNOFF (IN) cuveeeiieeiiiecee e 1.92
Peak RUNOFT (CFS) cuvevviiriieiieiieiierieseeeeeceeeee e 0.22
Weighted Curve Number . 74
Time of Concentration (days hh:mm:ss) .. .. 000:06:45

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_23W-24

BARTELT

Input Data
Area (ac) ...coceeeenn 0.43
Peak Rate Factor . 484
Weighted Curve NUMDEr ......ccvveviiiiiie e 77.33
RAIN GABE ID .oiiiiiiiiii e Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.24 D 80
Pasture, grassland, or range, Good 0.19 C 74
Composite Area & Weighted CN 0.43 77.33
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 24 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 6.21 0 0
Total TOC (MiN) cveverreeennes 6.21
Subbasin Runoff Results
Total Rainfall (IN) c.eeeeeieeeie s 4.43
Total RUNOFE (IN) ceveeiiiiiieeiecieceeee e 2.18
Peak Runoff (cfs) ............ 0.22
Weighted Curve Number .. . 77.33
Time of Concentration (days hh:mm:ss) ........ccccvevcverennnn. 000:06:13

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_23W-24

Rainfall Intensity Graph

1.15
1.1
1.05

0.95
0.9+
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5

Rainfall (in/hr)

0.45
0.4
0.35+
0.3
0.25+
0.2+
0.15
0.1
0.05

Time (hrs)

Runoff Hydrograph

0.24
0.23
0.22
0.21

0.2+
0.19
0.18
0.17
0.16
0.15+
0.14
0.13+
0.12
0.11

0.1+
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02

Runoff (cfs)

0.01

Drainage Report
Matthes Vineyards

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_24

BARTELT

Input Data
Area (ac) ...coceeeenn 0.7
Peak Rate Factor . 484
Weighted Curve NUMDEr .....cccvveeiieiiie e 77.2
RAIN GABE ID .oiiiiiiiiie e Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.14 D 80
Pasture, grassland, or range, Good 0.06 C 74
Woods, Fair 0.31 C 73
Brush, Poor 0.19 D 83
Composite Area & Weighted CN 0.7 77.2
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.47 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 26 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 7.44 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 89 0 0
Slope (%) : 25 0 0
Surface Type : Forest Unpaved Unpaved
Velocity (ft/sec) : 1.25 0 0
Computed Flow Time (min) : 1.19 0 0
Total TOC (MiN) «veveveeennns 8.63
Subbasin Runoff Results
Total Rainfall (IN) c.veeveieeeie e 4.43
Total RUNOFE (IN) eveeiiiiiieciececee e 2.17
Peak Runoff (cfs) ............ 0.35
Weighted Curve Number ................... . 77.2
Time of Concentration (days hh:mm:ss) ........ccccccvevcverennnn. 000:08:38

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_24

Rainfall Intensity Graph

1.15
1.1
1.05

0.95
0.9+
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5

Rainfall (in/hr)

0.45
0.4
0.35+
0.3
0.25+
0.2+
0.15
0.1
0.05

Time (hrs)

Runoff Hydrograph

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24+

0.22

0.2+

0.18

Runoff (cfs)

0.16

0.14

0.12

0.1

0.08

0.06 -

0.04 -

0.02

Drainage Report
Matthes Vineyards

Time (hrs)

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-B

BARTELT

Input Data
Area (ac) ...coceeeenn 5.05
Peak Rate Factor . 484
Weighted Curve NUMDEr ......ccvveviiiiiie e 73.2
RAIN GABE ID .oiiiiiiiiii e Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 4.03 C 73
Pasture, grassland, or range, Good 1.02 C 74
Composite Area & Weighted CN 5.05 73.2
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.8 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 11 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.1 0 0
Computed Flow Time (min) : 16.07 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 293 0 0
Slope (%) : 27 0 0
Surface Type : Forest Unpaved Unpaved
Velocity (ft/sec) : 1.3 0 0
Computed Flow Time (min) : 3.76 0 0
Total TOC (MiN) «veveeereeennns 19.82
Subbasin Runoff Results
Total Rainfall (in) .. 4.43
Total Runoff (in) ... . 1.86
Peak RUNOFF (CFS) cuvvveieeiiie e 19
Weighted Curve NUMbBEr .......cccoeviiiiiiiiiecieieeeeee 73.2
Time of Concentration (days hh:mm:ss) ........ccccccvevcverennnn. 000:19:49

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Channel Input

Element
1D

DC-B
DV-02W
DV-04
DV-08
DV-09
DV-19
DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

Length

(ft)
950.00
173.00
162.99
220.00
150.00
121.00
114.00

81.00
114.00
143.00
121.00
172.00
165.00

Drainage Report

Matthes Vineyards

Inlet
Invert
Elevation
(ft)
535.00
416.00
450.00
514.00
545.00
416.50
436.00
445.00
445.50
467.00
467.00
498.00
498.00

Outlet
Invert
Elevation
(fo)
368.00
411.00
446.00
508.00
526.00
414.00
433.00
443.00
443.00
464.00
464.00
494.00
494.00

Total Average Shape

Drop

(ft)
167.00
5.00
4.00
6.00
19.00
2.50
3.00
2.00
2.50
3.00
3.00
4.00
4.00

Slope

(%)

17.58 User-Defined
2.89 Triangular
2.45 Triangular
2.73 Triangular

12.67 Triangular
2.07 Triangular
2.63 Triangular
2.47 Triangular
2.19 Triangular
2.10 Triangular
2.48 Triangular
2.33 Triangular
2.42 Triangular

Height Width Manning's Entrance Exit/Bend Additional

(ft)
18.9

Roughness

0.040
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033

Losses

0.000
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Initial Flap
Flow Gate

(cfs)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2-Yr, 24-hr Storm Event; Post-Development
Page 46 of 58
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Channel Results

Element
1D

DC-B
DV-02W
DV-04
DV-08
DV-09
DV-19
DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

Drainage Report

Peak
Flow

(cfs)
1.88
0.77
0.72
0.83
0.90
0.12
0.26
0.19
0.20
0.26
0.23
0.22
0.22

Time of Design Flow

Peak Flow
Occurrence

(days hh:mm)

CoOCcCoCcOoOOCOOCOOOO

Matthes Vineyards

08:11
08:05
08:05
08:05
08:05
08:05
08:01
08:01
08:05
08:05
08:01
08:05
08:05

Peak Flow/ Peak Flow Travel Peak Flow

Capacity Design Flow

(cfs)
860.24
27.23
25.09
39.68
14.25
5.76
12.99
6.29
5.93
5.80
6.31
6.11
6.23

Ratio

0.03
0.03
0.02
0.06
0.02
0.02
0.03
0.03
0.05
0.04
0.04
0.04

Velocity

(ft/sec)
5.09
1.26
1.17
1.14
3.19
0.98
1.10
1.18
1.15
1.20
1.25
1.20
1.22

Time

(min)
3.1
2.29
2.32
3.22
0.78
2.06
1.73
1.14
1.65
1.99
1.61
2.39
2.25

Depth

(ft)
0.41
0.13
0.13
0.12
0.18
0.12
0.11
0.14
0.14
0.16
0.15
0.14
0.14

Peak Flow Total Time
Depth/ Surcharged

Total Depth
Ratio

0.10
0.26
0.26
0.23
0.35
0.23
0.23
0.27
0.28
0.31
0.29
0.29
0.28

(min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

BARTELT

2-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Pipe Input

Element
1D

Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.2.4
Pipe-A-01.2.5
Pipe-A-01.2.6
Pipe-A-01.2.7
Pipe-A-01.2.8
Pipe-A-01.2.9
Pipe-A-02.1

Pipe-A-02.2

Pipe-A-02.3

Pipe-A-02.4

Pipe-A-02.5

Pipe-A-02.6

LN u s Wi

N
W=

Length

(ft)
65.39
69.53
68.85
79.38
71.22
75.38
68.91
42.46
80.47

165.00
96.92
86.88
80.74
60.02
57.26
72.02
73.27

106.58

119.80
56.92
76.14
99.32

158.33

151.88

Drainage Report
Matthes Vineyards

Inlet
Invert
Elevation
ft)
394.00
411.00
430.00
446.00
460.00
478.00
496.00
508.00
526.00
417.00
432.00
445.00
454.00
462.00
476.00
494.00
508.00
523.30
414.00
433.00
443.00
464.00
494.00
508.00

Outlet
Invert
Elevation
(ft)
378.00
394.00
411.00
430.00
446.00
460.00
478.00
496.00
508.00
378.00
417.00
432.00
445.00
454.00
462.00
476.00
494.00
508.00
378.00
414.00
433.00
443.00
464.00
494.00

Total Average Pipe

Drop

(ft)
16.00
17.00
19.00
16.00
14.00
18.00
18.00
12.00
18.00
39.00
15.00
13.00

9.00

8.00
14.00
18.00
14.00
15.30
36.00
19.00
10.00
21.00
30.00
14.00

Slope Shape

(%)

24.5 CIRCULAR
24.5 CIRCULAR
27.6 CIRCULAR
20.2 CIRCULAR
19.7 CIRCULAR
23.9 CIRCULAR
26.1 CIRCULAR
28.3 CIRCULAR
22.4 CIRCULAR
23.6 CIRCULAR
15.5 CIRCULAR
15.0 CIRCULAR
11.2 CIRCULAR
13.3 CIRCULAR
24.5 CIRCULAR
25.0 CIRCULAR
19.1 CIRCULAR
14.4 CIRCULAR
30.1 CIRCULAR
33.4 CIRCULAR
13.1 CIRCULAR
21.1 CIRCULAR
19.0 CIRCULAR
9.2 CIRCULAR

Pipe Manning's Entrance Exit/Bend Additional
Diameter or Roughness

Height

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Initial Flap  No. of
Flow Gate Barrels

(cfs)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2-Yr, 24-hr Storm Event; Post-Development
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Pipe Results

Element
1D

Pipe-A-01.1.
Pipe-A-01.1.
Pipe-A-01.1.
Pipe-A-01.1.
Pipe-A-01.1.
Pipe-A-01.1.
Pipe-A-01.1.
Pipe-A-01.1.
Pipe-A-01.1.
Pipe-A-01.2
Pipe-A-01.2.
Pipe-A-01.2.3
Pipe-A-01.2.4
Pipe-A-01.2.5
Pipe-A-01.2.6
Pipe-A-01.2.7
Pipe-A-01.2.8
Pipe-A-01.2.9
Pipe-A-02.1
Pipe-A-02.2
Pipe-A-02.3
Pipe-A-02.4
Pipe-A-02.5
Pipe-A-02.6

1
2
3
4
5
6
7
8
9
1

Peak
Flow

(cfs)
3.41
3.22
2.45
2.45
1.73
1.73
1.73
1.73
0.90
341
341
341
3.41
341
3.41
3.41
3.41
3.41
2.05
1.94
1.68
1.29
0.79
0.35

Drainage Report
Matthes Vineyards

Time of Design Flow

Peak Flow
Occurrence

(days hh:mm)

cococoocoocococooo

coocoo

coocoococoooCo

08:05
08:05
08:06
08:05
08:05
08:05
08:05
08:05
08:05
08:01
08:01
08:01
08:00
08:00
08:00
08:00
08:00
08:00
08:05
08:05
08:05
08:05
08:05
08:05

Peak Flow/ Peak Flow Travel Peak Flow

Capacity Design Flow

(cfs)
17.62
17.62
18.72
16.00
15.80
17.41
18.21
18.94
16.85
17.32
14.02
13.78
11.90
13.01
17.62
17.81
15.57
13.52
19.53
20.58
1291
16.38
15.51
10.82

Ratio

0.19
0.18
0.13
0.15
0.11
0.10
0.10
0.09
0.05
0.20
0.24
0.25
0.29
0.26
0.19
0.19
0.22
0.25
0.11
0.09
0.13
0.08
0.05
0.03

Velocity

(ft/sec)
17.35
17.05
16.49
14.74
13.20
14.15
14.62
15.03
11.40
17.14
14.72
14.54
13.08
13.95
17.35
17.49
15.89
14.35
16.13
16.48
11.36
12.45
10.37

6.35

Time

(min)
0.06
0.07
0.07
0.09
0.09
0.09
0.08
0.05
0.12
0.16
0.1
0.10
0.10
0.07
0.06
0.07
0.08
0.12
0.12
0.06
0.11
0.13
0.25
0.40

Depth

(ft)
0.30
0.29
0.24
0.26
0.22
0.21
0.21
0.20
0.16
0.30
0.34
0.34
0.37
0.35
0.30
0.30
0.32
0.34
0.22
0.21
0.24
0.19
0.15
0.12

Peak Flow Total Time Reported
Depth/ Surcharged Condition

Total Depth
Ratio

0.30
0.29
0.24
0.26
0.22
0.21
0.21
0.20
0.16
0.30
0.34
0.34
0.37
0.35
0.30
0.30
0.32
0.34
0.22
0.21
0.24
0.19
0.15
0.12

(min)

0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated

BARTELT

2-Yr, 24-hr Storm Event; Post-Development
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Storage Nodes

Storage Node : Stor-A_1.1-Tee

Input Data

Invert Elevation (ft)
Max (Rim) Elevation (ft) ....
Max (Rim) Offset (ft) .

Initial Water Elevation (ft) ....
Initial Water Depth (ft)
Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : Storage-A_01.1 (Tee Spreader)

Stage Storage Storage
Area Volume

(ft) (ft?) (ft°)
0 43.3333 0
0.1 10.2416 2.68
0.2 25.6818 4.48
0.3 32.9579 7.41
0.4 37.2141 10.92
0.5 39.4405 14.75
0.6 39.9778 18.72
0.7 38.8959 22.66
0.8 36.0493 26.41
0.9 30.9551 29.76
1 22.1108 32.41
1.1 43.3333 35.68

Drainage Report
Matthes Vineyards
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Storage Node : Stor-A_1.1-Tee (continued)

Outflow Weirs

BARTELT

SN Element Weir Flap Crest Crest Length  Weir Total  Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_1.1-0: Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_1.1-0:. Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_1.1-0: Rectangular No 378.75 0.75 1.00 0.25 3.33

4 Weir-A_1.1-0: Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation

(in) (in) (in) (ft)
1 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_1.1- Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results
Peak INFIOW (CFS) c.ovvieiieieiiiciiccec s 3.41
Peak Lateral Inflow (cfs) ... 0

Peak Outflow (cfs)
Peak Exfiltration Flow Rate (cfm) ..
Max HGL Elevation Attained (ft) ...
Max HGL Depth Attained (ft)
Average HGL Elevation Attained (ft) ...
Average HGL Depth Attained (ft)
Time of Max HGL Occurrence (days hh:mm)
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in)
Total Time Flooded (min)

Total Retention Time (sec)

Drainage Report
Matthes Vineyards

2-Yr, 24-hr Storm Event; Post-Development
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Storage Node : Stor-A_1.2-Tee

Input Data

Invert Elevation (ft) .....cceeeeeeeeeeeeeseeeeeee s
Max (Rim) Elevation (ft)
Max (Rim) Offset (ft) .
Initial Water Elevation (ft) ....
Initial Water Depth (ft) ..
Ponded Area (ft?) ..........
Evaporation LOSS .......cccccceenenns

Storage Area Volume Curves
Storage Curve : Storage-A_02 (Tee Spreader)

Stage Storage Storage

Area Volume

(ft) (fe?) (fe')

0 433333 0

0.1 10.2416 2.68

02 25.6818 4.48

03 32.9579 7.41

0.4 37.2141 10.92

05 39.4405 14.75

06 39.9778 18.72

07 38.8959 22.66

038 36.0493 26.41

09 30.9551 29.76

1 22.1108 3241

11 433333 35.68
Drainage Report 2-Yr, 24-hr Storm Event; Post-Development
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Storage Node : Stor-A_1.2-Tee (continued)

Outflow Weirs

BARTELT

SN Element Weir Flap Crest Crest Length  Weir Total  Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_1.2-0: Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_1.2-0: Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_1.2-0: Rectangular No 378.75 0.75 1.00 0.25 3.33

4 Weir-A_1.2-0: Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation

(in) (in) (in) (ft)
1 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_1.2- Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs)

Peak Outflow (cfs) .ocovvveererverennns

Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft) ...
Max HGL Depth Attained (ft) ..
Average HGL Elevation Attained (ft) ...
Average HGL Depth Attained (ft)
Time of Max HGL Occurrence (days hh:mm)
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in)
Total Time Flooded (min) ....
Total Retention Time (sec)

Drainage Report
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Page 55 of 58



May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Storage Node : Stor-A_2-Tee

Input Data

Invert Elevation (ft)
Max (Rim) Elevation (ft)
Max (Rim) Offset (ft)
Initial Water Elevation (ft) ......
Initial Water Depth (ft) ..
Ponded Area (ft?) ...
Evaporation Loss ....

Storage Area Volume Curves
Storage Curve : Storage-A_02 (Tee Spreader)

Stage Storage Storage

Area Volume

(ft) (ft?) (fe)

0 433333 0

0.1 10.2416 2.68

02 25.6818 4.48

03 32.9579 7.41

04 37.2141 10.92

05 39.4405 14.75

06 39.9778 18.72

07 38.8959 22.66

038 36.0493 26.41

09 30.9551 29.76

1 22.1108 3241

11 433333 35.68
Drainage Report 2-Yr, 24-hr Storm Event; Post-Development
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Storage Node : Stor-A_2-Tee (continued)

Outflow Weirs

SN Element Weir Flap Crest Crest Length  Weir Total  Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_2-01 Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_2-02 Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_2-03 Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation

(in) (in) (in) (ft)
1 Orifice-A_2-0: Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_2-0. Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_2-0: Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_2-0: Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_2-0! Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_2-0t Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_2-0" Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_2-0¢ Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_2-0¢ Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_2-1( Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs)
Peak Outflow (cfs)

Peak Exfiltration Flow Rate (cfm) ..
Max HGL Elevation Attained (ft) ...
Max HGL Depth Attained (ft)

Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft)
Time of Max HGL Occurrence (days hh:mm)
Total Exfiltration Volume (1000-ft3)
Total Flooded Volume (ac-in)
Total Time Flooded (min)
Total Retention TimMe (SEC) ..evvivererieiriererieieieeee e 0

Drainage Report 2-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Project Description

File Name

Description

................................................ 2001 -DRHY-Proposed-SDfTS.SPF

Proposed development of vineyard on
undeveloped hillside in Napa County, CA.

Proposed (Post-Development) Conditions

Analysis
Project Options

FIOW UNits c..oveiiiiiciiiecccccccce CFS
Elevation TYPe ..c.ccecverevieneniinieicneeneen Elevation
Hydrology Method ............ccccooiiiiinnne. SCS TR-20
Time of Concentration (TOC) Method ........ SCS TR-55
Link Routing Method ...........cccociiiiiinns Kinematic Wave
Enable Overflow Ponding at Nodes YES

Skip Steady State Analysis Time Periods ..... YES

Number of Elements

Qty
Rain Gages w1l
Subbasins...... .. 19
NOUES. ..ot 45
JUNCHIONS .veeeaeveaeeeaaaeeaaaeiaeaiiiaaaannns 37
OUITAIIS v, 5

Pumps

Rainfall Details

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

1D

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

BARTELT

Rainfall
Distribution

Drainage Report

Matthes Vineyards

10-Yr, 24-hr Storm Event; Post-Development

Page 1 of 58



May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin Summary

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)
Sub-A (Offsite SE) 1.89 484 81.47 6.52  4.41 8.34 214 0 00:06:13
Sub-A (Offsite W) 2.13 484 83.00 6.52  4.58 9.75 2.51 0 00:09:26
Sub-A_O1E 0.82 484 80.00 6.52  4.25 3.49 0.89 0 00:06:30
Sub-A_01W-02 0.34 484 80.00 6.52 4.25 1.45 0.37 0 00:05:00
Sub-A_02-04 1.33 484 80.00 6.52 4.25 5.66 1.45 0 00:06:40
Sub-A_04-06 1.24 484 80.00 6.52  4.25 5.27 1.35 0 00:06:40
Sub-A_06-09 1.43 484 80.00 6.52  4.25 6.08 1.55 0 00:06:40
Sub-A_09 1.49 484 80.95 6.52 4.36 6.49  1.66 0 00:08:42
Sub-A 18 5.50 484 81.53 6.52 442 2429 6.24 0 00:07:16
Sub-A_19-20 0.20 484 80.00 6.52 4.25 0.86 0.22 0 00:06:19
Sub-A_20-21 0.44 484 80.00 6.52 4.25 1.87 0.48 0 00:05:27
Sub-A_21E-22 0.38 484 77.32 6.52  3.97 1.51 0.38 0 00:05:10
Sub-A_21W-22 0.35 484 80.00 6.52 4.25 1.49 0.38 0 00:06:32
Sub-A_22E-23 0.59 484 75.00 6.52  3.73 2.19  0.54 0 00:08:28
Sub-A_22W-23 0.42 484 79.28 6.52 4.18 1.75 0.44 0 00:05:27
Sub-A_23E-24 0.52 484 74.00 6.52  3.63 1.88 0.46 0 00:06:45
Sub-A_23W-24 0.43 484 77.33 6.52  3.97 1.70  0.43 0 00:06:12
Sub-A_24 0.70 484 77.20 6.52  3.96 2.77  0.69 0 00:08:37
Sub-B 5.05 484 73.20 6.52  3.55 1790 4.07 0 00:19:49

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Node Summary

Element

1D

DC-B

DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

HP-02

HP-04W

HP-09
HP-19
HP-20
HP-21

Drainage Report

Element
Type

Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction

Matthes Vineyards

Invert Ground/Rim

Elevation

(f)
535.0
394.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
526.0
417.0
432.0
445.0
454.0
462.0
476.0
494.0
508.0
523.3
414.0
433.0
443.0
464.0
494.0
508.0
415.0
450.0
545.0
416.5
436.0
445.5

(Max)
Elevation

(ft)
536.0
400.0
418.0
434.1
450.0
464.1
482.1
500.0
511.8
531.0
420.0
436.0
450.0
458.0
466.2
479.6
498.1
512.5
527.4
418.3
437.4
447.3
468.0
498.1
512.6
416.5
451.0
546.0
417.5
436.0
446.5

Initial Surcharge Ponded

Water
Elevation

(fo
535.0
396.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
526.0
416.0
432.0
446.0
454.0
462.0
476.0
494.0
508.0
523.3
414.0
437.4
443.0
464.0
494.0
508.0

0.0
0.0
0.0
0.0
0.0
0.0

Elevation

(fo
0.0
400.0
418.0
434.1
450.0
464.1
482.1
500.0
511.8
531.0
420.0
436.0
450.0
458.0
466.2
479.6
498.1
512.5
527.4
418.3
437.4
447.3
468.0
498.1
512.6
0.0
0.0
0.0
0.0
0.0
0.0

Area

(ft )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Peak Max HGL

Inflow

(cfs)
4.06
6.35
5.98
4.54
4.54
3.19
3.19
3.19
3.19
1.65
6.23
6.23
6.23
6.23
6.23
6.23
6.23
6.23
6.23
4.00
3.78
3.30
2.54
1.57
0.69
1.44
1.35
1.65
0.22
0.48
0.38

Elevation
Attained

(ft)
535.54
394.41
411.40
430.36
446.36
460.31
478.29
496.28
508.28
526.22
417.47
432.47
445.51
454.51
462.49
476.41
494.44
508.48
523.82
414.31
433.34
443.34
464.27
494.21
508.17
416.17
450.17
545.22
416.65
436.15
445.68

Max Min
Surcharge Freeboard
Depth  Attained
Attained
(ft) (ft)
0.00 3.46
0.00 5.59
0.00 6.62
0.00 3.76
0.00 3.65
0.00 3.78
0.00 3.82
0.00 3.73
0.00 3.55
0.00 4.73
0.00 2.53
0.00 3.54
0.00 4.47
0.00 3.50
0.00 3.75
0.00 3.17
0.00 3.68
0.00 4.02
0.00 3.57
0.00 3.99
0.00 4.06
0.00 3.93
0.00 3.77
0.00 3.85
0.00 4.43
0.00 0.33
0.00 0.83
0.00 0.78
0.00 0.85
0.00 0.35
0.00 0.82

Time of

Peak

Flooding
Occurrence
(days hh:mm)

0

OO OO0 O0O0OO0OO0O0O0O0O0OO0O0O0OOOOO0OO0O0O0OOo0oCo oo

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

Total Total Time

Flooded
Volume

(ac-in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Flooded

(min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

BARTELT

10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Node Summary
Element Element
1D Type
HP-22 Junction
HP-23 Junction
WB-08 Junction
WB-21 Junction
WB-22 Junction
WB-23 Junction
Out-A Outfall
Out-A_1.1-Tee Outfall
Out-A_1.2-Tee Outfall
Out-A_2-Tee  Outfall
Out-B Outfall

Stor-A_1.1-Tee
Stor-A_1.2-Tee
Stor-A_2-Tee

Drainage Report
Matthes Vineyards

Storage Node
Storage Node
Storage Node

Invert Ground/Rim

Elevation

(f)
467.0
498.0
514.0
445.0
467.0
498.0
360.0
378.0
378.0
378.0
368.0
378.0
378.0
378.0

(Max)
Elevation

(ft)
468.0
499.0
515.0
446.0
468.0
499.0

384.0
384.0
384.0

Initial Surcharge Ponded

Water
Elevation

(ft)
0.0
0.0
0.0
0.0
0.0
0.0

378.0
378.0
378.0

Elevation

(ft)
0.0
0.0
0.0
0.0
0.0
0.0

Area

(ft )
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Peak Max HGL

Inflow

(cfs)
0.44
0.43
1.55
0.38
0.54
0.46
5.53
6.31
6.18
3.98
4.05
6.35
6.23
4.00

Elevation
Attained

(ft)
467.18
498.18
514.15
44517
467.20
498.19
360.00
378.00
378.00
378.00
368.54
380.44
380.38
379.92

Max
Surcharge
Depth
Attained
(ft)

0.00
0.00
0.00
0.00
0.00
0.00

Min
Freeboard
Attained

(fo
0.82
0.82
0.85
0.83
0.80
0.81

Time of

Peak

Flooding
Occurrence
(days hh:mm)

0

o O O oo

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

Total Total Time

Flooded
Volume

(ac-in)
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Flooded

(min)
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

BARTELT

10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Link Summary

Element
D

Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1.
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1.
Pipe-A-01.2.1
Pipe-A-01.2.2
Pipe-A-01.2.3
Pipe-A-01.2.4
Pipe-A-01.2.5
Pipe-A-01.2.6
Pipe-A-01.2.7
Pipe-A-01.2.8
Pipe-A-01.2.9
Pipe-A-02.1
Pipe-A-02.2
Pipe-A-02.3
Pipe-A-02.4
Pipe-A-02.5
Pipe-A-02.6
DC-B
DV-02W
DV-04

DV-08

DV-09

DV-19

DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

LN UL R W=

Drainage Report

Element
Type

Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

Matthes Vineyards

From
(Inlet)
Node

DI 01
DI 02
DI 03
DI 04
DI 05
DI 06
DI 07
DI 08
DI 09
DI 10
DI 11
DI 12
DI 13
DI 14
DI 15
DI 16
DI 17

DI 19
DI 20
DI 21
DI 22
DI 23
DI 24
DC-B
HP-02
HP-04W
WB-08
HP-09
HP-19
HP-20
WB-21
HP-21
WB-22
HP-22
WB-23
HP-23

To (Outlet)
Node

Stor-A_1.1-Tee
DI 01
DI 02
DI 03
DI 04
DI 05
DI 06
DI 07
DI 08
Stor-A_1.2-Tee
DI 10
DI 11
DI 12
DI 13
DI 14
DI 15
DI 16
DI 17
Stor-A_2-Tee
DI 19
DI 20
DI 21
DI 22
DI 23
Out-B
DI 02
DI 04
DI 08
DI 09
DI 19
DI 20
DI 21
DI 21
DI 22
DI 22
DI 23
DI 23

Length

(ft)
65.4
69.5
68.8
79.4
71.2
75.4
68.9
425
80.5

165.0
96.9
86.9
80.7
60.0
57.3
72.0
73.3

106.6

119.8
56.9
76.1
99.3

158.3

151.9

950.0

173.0

163.0

220.0

150.0

121.0

114.0
81.0

114.0

143.0

121.0

172.0

165.0

Inlet
Invert
Elevation

Outlet Average Diameter or Manning's
Height Roughness

Invert
Elevation

Slope

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.040
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033

Peak Design Flow

Flow

(cfs)
6.35
5.98
4.54
4.54
3.19
3.19
3.19
3.19
1.65
6.23
6.23
6.23
6.23
6.23
6.23
6.23
6.23
6.23
4.00
3.78
3.30
2.54
1.57
0.69
4.05
1.44
1.34
1.54
1.65
0.21
0.48
0.38
0.38
0.54
0.44
0.46
0.43

Capacity

(cfs)
17.62
17.62
18.72
16.00
15.80
17.41
18.21
18.94

Peak Flow/ Peak Flow Peak Flow

Design Flow
Ratio

0.36
0.34
0.24
0.28
0.20
0.18
0.18
0.17

0.36
0.44
0.45
0.52

0.35
0.35
0.40
0.46
0.20
0.18
0.26
0.16
0.10
0.06
0.00
0.05
0.05

0.12
0.04
0.04
0.06

0.09
0.07
0.08
0.07

Velocity

(ft/sec)
20.59
20.26
19.63
17.53
15.75
16.87
17.42
17.93

Depth

(ft)
0.41
0.40
0.33
0.36
0.30
0.29
0.28
0.28
0.21
0.41
0.47
0.47
0.51
0.49
0.41
0.41
0.44
0.48
0.31
0.29
0.34
0.27
0.21
0.17
0.54
0.17
0.17
0.15
0.22
0.15
0.15
0.17
0.18
0.20
0.18
0.19
0.18

BA

FELE

E

G

[

NEERING

Peak Flow Total Time Reported
Depth/ Surcharged Condition

Total Depth
Ratio

0.41
0.40
0.34
0.36
0.31
0.29
0.28
0.28
0.21
0.41
0.47
0.47
0.51
0.49
0.41
0.41
0.44
0.48
0.31
0.29
0.34
0.27
0.21
0.17
0.14
0.33
0.33
0.30
0.45
0.29
0.29
0.35
0.36
0.41
0.37
0.38
0.37

(min)
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Link Summary

Element
D

Orifice-A_1.1-01
Orifice-A_1.1-02
Orifice-A_1.1-03
Orifice-A_1.1-04
Orifice-A_1.1-05
Orifice-A_1.1-06
Orifice-A_1.1-07
Orifice-A_1.1-08
Orifice-A_1.1-09
Orifice-A_1.1-10
Orifice-A_1.2-01
Orifice-A_1.2-02
Orifice-A_1.2-03
Orifice-A_1.2-04
Orifice-A_1.2-05
Orifice-A_1.2-06
Orifice-A_1.2-07
Orifice-A_1.2-08
Orifice-A_1.2-09
Orifice-A_1.2-10
Orifice-A_2-01
Orifice-A_2-02
Orifice-A_2-03
Orifice-A_2-04
Orifice-A_2-05
Orifice-A_2-06
Orifice-A_2-07
Orifice-A_2-08
Orifice-A_2-09
Orifice-A_2-10
Weir-A_1.1-01
Weir-A_1.1-02
Weir-A_1.1-03
Weir-A_1.1-04
Weir-A_1.2-01
Weir-A_1.2-02
Weir-A_1.2-03
Weir-A_1.2-04
Weir-A_2-01
Weir-A_2-02
Weir-A_2-03

Drainage Report

Element From

Type

Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Matthes Vineyards

(Inlet)

Node

Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee

Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.1-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_1.2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee

To (Outlet)
Node

Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.1-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_1.2-Tee
Out-A_2-Tee
Out-A_2-Tee
Out-A_2-Tee

Length

(ft)

Inlet
Invert
Elevation

(ft)
378.0
378.0
378.0
378.0
378.0
378.0
378.0
378.0

BARTELT

ENGINEERING

Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported
Height Roughness Flow

Invert
Elevation

Slope

(cfs)
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
1.47
1.47
1.47
1.47
1.44
1.44
1.44
1.44
1.20
1.20
1.20

Capacity Design Flow

(cfs)

Ratio

Velocity Depth Depth/ Surcharged Condition
Total Depth
Ratio
(ft/sec) (ft) (min)

10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T
Subbasin Hydrology

Subbasin : Sub-A (Offsite SE)

Input Data
Area (ac) ettt raets 1.89
Peak Rate Factor 484
Weighted Curve Number . 81.47
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Fair 0.29 C 73
Brush, Poor 1.6 D 83
Composite Area & Weighted CN 1.89 81.47

Time of Concentration
TOC Method : SCS TR-55
Sheet Flow Equation :
Tc=(0.007 * ((n * Lf)20.8)) / ((P10.5) * (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 * (5f20.5) (unpaved surface)
=20.3282 * (5f*0.5) (paved surface)

=15.0 * (Sf*0.5) (grassed waterway surface)
=10.0 * (Sf20.5) (nearly bare & untilled surface)
=9.0 * (5f20.5) (cultivated straight rows surface)
=7.0 * (5f20.5) (short grass pasture surface)
=5.0 * (5f20.5) (woodland surface)

=2.5 * (SfA0.5) (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 * (RA(2/3)) * (Sf~0.5)) / n

R =Aq/Wp
Tc=(Lf/ V) /(3600 sec/hr)

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 7 of 58



May 2023 - Revised
Job No. 20-01

Where :

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

R = Hydraulic Radius (ft)

Aq = Flow Area (ft?)

Wop = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

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) :
Total TOC (MiN) wevveeeeinns 6.23

Subbasin Runoff Results

Total Rainfall (in)

Total Runoff (in)
Peak Runoff (cfs) ....

Weighted Curve Number

Time of Concentration (days hh:mm:ss) .......ccccocue.

Drainage Report
Matthes Vineyards

Subarea Subarea Subarea
A B C
0.3 0 0
100 0 0
29 0 0
4.43 0 0
0.34 0 0
4.97 0 0
Subarea Subarea Subarea
A B C
279 0 0
28 0 0
Grass pasture  Unpaved Unpaved
3.7 0 0
1.26 0 0
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May 2023 - Revised
Job No. 20-01
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Drainage Report
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A (Offsite W)

Input Data
Area (ac) ettt eas 2.13
Peak Rate Factor 484
Weighted Curve Number . 83
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Brush, Poor 2.13 D 83
Composite Area & Weighted CN 2.13 83

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 19 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.28 0 0
Computed Flow Time (min) : 5.89 0 0

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 633 0 0
Slope (%) : 18 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 2.97 0 0
Computed Flow Time (min) : 3.55 0 0

Total TOC (MiN) weveveeiennd 9.44

Subbasin Runoff Results

Total Rainfall (in) 6.52

Total Runoff (in) 4.58

Peak Runoff (cfs) .... 2.51

Weighted Curve Number 83

Time of Concentration (days hh:mm:ss) ......cccevevieireniennnne. 000:09:26

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 10 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A (Offsite W)
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_01E

Input Data
ATEE (AC) 1uvevererieriieieteiete ettt 0.82
Peak Rate Factor 484
Weighted Curve Number 80
Rain Gage ID Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.82 D 80
Composite Area & Weighted CN 0.82 80
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 30 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.27 0 0
Computed Flow Time (min) : 6.18 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 77 0 0
Slope (%) : 31 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 3.9 0 0
Computed Flow Time (min) : 0.33 0 0
Total TOC (MiN) .eveveeinns 6.51
Subbasin Runoff Results
Total Rainfall (in) 6.52
Total Runoff (in) 4.25
Peak Runoff (cfs) .... 0.89
Weighted Curve Number 80
Time of Concentration (days hh:mm:ss) ......cccevevieireniennnne. 000:06:31

Drainage Report
Matthes Vineyards

BARTELT

10-Yr, 24-hr Storm Event; Post-Development
Page 12 of 58



May 2023 - Revised

Job No. 20-01
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_01W-02

Input Data
Area (ac) ettt eas 0.34
Peak Rate Factor 484
Weighted Curve Number . 80
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.34 D 80
Composite Area & Weighted CN 0.34 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 60 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 4.83 0 0

Total TOC (MiN) weveveeeennns 4.83

Subbasin Runoff Results

Total Rainfall (in) 6.52

Total Runoff (in) 4.25

Peak Runoff (cfs) .... 0.37

Weighted Curve Number 80

Time of Concentration (days hh:mm:ss) .....ccccevevieiiiiennnnen 000:04:50

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 14 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_01W-02
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_02-04

Input Data
Area (ac) ettt eas 1.33
Peak Rate Factor 484
Weighted Curve Number . 80
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.33 D 80
Composite Area & Weighted CN 1.33 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0

Total TOC (MiN) .eveveeeennns 6.68

Subbasin Runoff Results

Total Rainfall (in) 6.52

Total Runoff (in) 4.25

Peak Runoff (cfs) .... 1.45

Weighted Curve Number 80

Time of Concentration (days hh:mm:ss) ... . 000:06:41

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 16 of 58



May 2023 - Revised
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_04-06

Input Data
Area (ac) ettt eas 1.24
Peak Rate Factor 484
Weighted Curve Number . 80
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.24 D 80
Composite Area & Weighted CN 1.24 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0

Total TOC (MiN) .eveveeeennns 6.68

Subbasin Runoff Results

Total Rainfall (in) 6.52

Total Runoff (in) 4.25

Peak Runoff (cfs) .... 1.35

Weighted Curve Number 80

Time of Concentration (days hh:mm:ss) ... . 000:06:41

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 18 of 58



May 2023 - Revised

Job No. 20-01
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_06-09

Input Data
Area (ac) ettt eas 1.43
Peak Rate Factor 484
Weighted Curve Number . 80
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.43 D 80
Composite Area & Weighted CN 1.43 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0

Total TOC (MiN) .eveveeeennns 6.68

Subbasin Runoff Results

Total Rainfall (in) 6.52

Total Runoff (in) 4.25

Peak Runoff (cfs) .... 1.55

Weighted Curve Number 80

Time of Concentration (days hh:mm:ss) ... . 000:06:41

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 20 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_06-09

1.7

BARTELT

Rainfall Intensity Graph

1.6

1.5

1.4+

1.3

1.2+

1.1

0.9

0.8

Rainfall (in/hr)

0.7

0.6

0.5

0.3

0.2

0.1

Time (hrs)

Runoff Hydrograph

1.7

1.6

1.5+

1.4+

1.3

1.2+

1.1

0.9

0.8

Runoff (cfs)

0.7

0.6

0.5

0.4

0.3

0.2

0.1

Drainage Report
Matthes Vineyards

Time (hrs)

10-Yr, 24-hr Storm Event; Post-Development
Page 21 of 58



May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_09

Input Data
Area (ac) ettt eas 1.49
Peak Rate Factor 484
Weighted Curve Number . 80.95
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.64 D 80
Pasture, grassland, or range, Good 0.06 C 74
Woods, Fair 0.06 C 73
Brush, Poor 0.73 D 83
Composite Area & Weighted CN 1.49 80.95

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 12 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 7.08 0 0

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 350 0 0
Slope (%) : 26 0 0
Surface Type : Grass pasture Unpaved Unpaved
Velocity (ft/sec) : 3.57 0 0
Computed Flow Time (min) : 1.63 0 0

Total TOC (MiN) cvevveveriennnen 8.71

Subbasin Runoff Results

Total Rainfall (in) 6.52

Total Runoff (in) 4.36

Peak Runoff (cfs) . 1.66

Weighted Curve Number . 80.95

Time of Concentration (days hh:mm:ss) .......ccoceiinciines 000:08:43

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 22 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_09
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_18

Input Data
ATEE (AC) 1uvevererieriieieteiete ettt 5.5
Peak Rate Factor 484
Weighted Curve Number 81.53
Rain Gage ID Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 2.7 D 80
Brush, Poor 2.8 D 83
Composite Area & Weighted CN 5.5 81.53
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 18 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.28 0 0
Computed Flow Time (min) : 6.02 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 274 0 0
Slope (%) : 27 0 0
Surface Type : Grass pasture UnpavecUnpaved
Velocity (ft/sec) : 3.64 0 0
Computed Flow Time (min) : 1.25 0 0
Total TOC (Min) ..evevvervenenns 7.28
Subbasin Runoff Results
Total Rainfall (in) ... 6.52
Total Runoff (in) . 4.42
Peak Runoff (cfs) .... 6.24
Weighted Curve Number .. 81.53
Time of Concentration (days hh:mm:ss) .. . 000:07:17

Drainage Report
Matthes Vineyards

BARTELT

10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_18
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

QURNADII : DQUR-A_L1IJ-ZV
Input Data

AT€a (AC) v
Peak Rate Factor

Weighted Curve Number . .
Rain Gage ID ..o

Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.2 D 80
Composite Area & Weighted CN 0.2 80

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 92 0 0
Slope (%) : 24 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 6.32 0 0

Total TOC (Min) ..c.ccoveeeunaes 6.32

Subbasin Runoff Results

Total Rainfall (in) 6.52

Total Runoff (in) 4.25

Peak Runoff (cfs) 0.22

Weighted Curve Number . 80

Time of Concentration (days hh:mm:ss) ................. 0 00:06:19

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 26 of 58



May 2023 - Revised

Job No. 20-01
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_20-21
Input Data

AT€a (AC) v
Peak Rate Factor

Weighted Curve Number . .
Rain Gage ID ..o

Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.44 D 80
Composite Area & Weighted CN 0.44 80

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 70 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 5.46 0 0

Total TOC (Min) ...c.ccoveeenne 5.46

Subbasin Runoff Results

Total Rainfall (in) 6.52

Total Runoff (in) 4.25

Peak Runoff (cfs) 0.48

Weighted Curve Number . 80

Time of Concentration (days hh:mm:ss) ................. 0 00:05:28

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 28 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_20-21

BARTELT
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_21E-22

Input Data
ATEQ (AC) wvvevitiiie ettt 0.38
Peak Rate Factor 484
Weighted Curve Number . . 77.32
Rain Gage ID ..o Rain Gage-01

Composite Curve Number

32 Area Soil  Curve

Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.21 D 80
Pasture, grassland, or range, Good 0.17 C 74
Composite Area & Weighted CN 0.38 77.32

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 73 0 0
Slope (%) : 25 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 5.17 0 0

Total TOC (Min) ..c.cvvvennne 5.17

Subbasin Runoff Results

Total Rainfall (in) ......cccoeviiiiiiiiiiiiiiiiieee 6.52

Total Runoff (in) 3.97

Peak Runoff (cfs) 0.38

Weighted Curve Number 77.32

Time of Concentration (days hh:mm:ss) ................ 0 00:05:10

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_21E-22
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_21W-22
Input Data

AT€a (AC) v
Peak Rate Factor

Weighted Curve Number . .
Rain Gage ID ..o

Composite Curve Number

32 Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.35 D 80
Composite Area & Weighted CN 0.35 80

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 26 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.25 0 0
Computed Flow Time (min) : 6.54 0 0

Total TOC (Min) ..c.cooveeenens 6.54

Subbasin Runoff Results

Total Rainfall (in) 6.52
Total Runoff (in) 4.25
Peak Runoff (cfs) 0.38
Weighted Curve Number . 80
Time of Concentration (days hh:mm:ss) ................. 0 00:06:32
Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Rainfall (in/hr)

Runoff (cfs)

Drainage Report
Matthes Vineyards

BARTELT

Subbasin : Sub-A_21W-22
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Rainfall Intensity Graph
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_22E-23
Input Data

AT€a (AC) v
Peak Rate Factor

Weighted Curve Number . .
Rain Gage ID ..o

Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.1 D 80
Pasture, grassland, or range, Good 0.49 C 74
Composite Area & Weighted CN 0.59 75

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 105 0 0
Slope (%) : 15 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 8.48 0 0

Total TOC (Min) .c.cvevevennne 8.48

Subbasin Runoff Results

Total Rainfall (in) ......cccccoviiiiiiiiiiice 6.52
Total Runoff (in) 3.73
Peak Runoff (cfs) 0.54
Weighted Curve Number 75
Time of Concentration (days hh:mm:ss) ................ 0 00:08:29
Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_22E-23

BARTELT

Rainfall Intensity Graph
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Drainage Report
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10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_22W-23

Input Data
Area (AC) wuvviiiiiiiiiic 0.42
Peak Rate Factor 484
Weighted Curve Number . . 79.28
Rain Gage ID ..o Rain Gage-01
Composite Curve Number
Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.37 D 80
Pasture, grassland, or range, Good 0.05 C 74
Composite Area & Weighted CN 0.42 79.28
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 75 0 0
Slope (%) : 23 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.23 0 0
Computed Flow Time (min) : 5.46 0 0
Total TOC (MiN) weceevvereriennne 5.46
Subbasin Runoff Results
Total Rainfall (in) ..coeoeeereriiiieeeeee 6.52
Total Runoff (in) 4.18
Peak Runoff (cfs) 0.44
Weighted Curve Number 79.28
Time of Concentration (days hh:mm:ss) 0 00:05:28

Drainage Report
Matthes Vineyards

BARTELT

10-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Rainfall (in/hr)

Runoff (cfs)

Drainage Report
Matthes Vineyards

BARTELT

Subbasin : Sub-A_22W-23

Rainfall Intensity Graph
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0.26
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_23E-24

Input Data
AT€A (AC) vttt 0.52
Peak Rate Factor 484
Weighted Curve Number . . 74
Rain Gage ID ..o Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.52 C 74
Composite Area & Weighted CN 0.52 74

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 50 0 0
Slope (%) : 6 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.12 0 0
Computed Flow Time (min) : 6.75 0 0

Total TOC (Min) ..c.cooveeenens 6.75

Subbasin Runoff Results

Total Rainfall (in) 6.52

Total Runoff (in) 3.63

Peak Runoff (cfs) 0.46

Weighted Curve Number . 74

Time of Concentration (days hh:mm:ss) ................. 0 00:06:45

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Subbasin : Sub-A_23E-24

BARTELT

Rainfall Intensity Graph
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0.36
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_23W-24

Input Data
Area (AC) wuvviiiiiiiiiic 0.43
Peak Rate Factor 484
Weighted Curve Number . . 77.33
Rain Gage ID ..o Rain Gage-01
Composite Curve Number
Area Soil  Curve
Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.24 D 80
Pasture, grassland, or range, Good 0.19 C 74
Composite Area & Weighted CN 0.43 77.33
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 24 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 6.21 0 0
Total TOC (MIN) .eceevverenienne 6.21
Subbasin Runoff Results
Total Rainfall (in) ..coeoeeereriiiieeeeee 6.52
Total Runoff (in) 3.97
Peak Runoff (cfs) 0.43
Weighted Curve Number 77.33
Time of Concentration (days hh:mm:ss) 0 00:06:13

Drainage Report
Matthes Vineyards

BARTELT

10-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Rainfall (in/hr)

Runoff (cfs)

Drainage Report
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BARTELT

Subbasin : Sub-A_23W-24

1.7

Rainfall Intensity Graph
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0.06
0.04
0.02

Time (hrs)

10-Yr, 24-hr Storm Event; Post-Development
Page 41 of 58



May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_24

Input Data
ATEQ (AC) wvvevitiiie ettt 0.7
Peak Rate Factor 484
Weighted Curve Number . . 77.2
Rain Gage ID ..o Rain Gage-01

Composite Curve Number

32 Area Soil  Curve

Soil/Surface Description (acres)  Group Number
Pasture, grassland, or range, Good 0.14 D 80
Pasture, grassland, or range, Good 0.06 C 74
Woods, Fair 0.31 C 73
Brush, Poor 0.19 D 83
Composite Area & Weighted CN 0.7 77.2

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.47 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 26 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 7.44 0 0

Subarea  Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 89 0 0
Slope (%) : 25 0 0
Surface Type : Forest ~ UnpavecUnpaved
Velocity (ft/sec) : 1.25 0 0
Computed Flow Time (min) : 1.19 0 0

Total TOC (Min) .c.cvevevennne 8.63

Subbasin Runoff Results

Total Rainfall (in) 6.52
Total Runoff (in) .. 3.96
Peak Runoff (cfs) . 0.69
Weighted Curve Number .......... . 77.2
Time of Concentration (days hh:mm:ss) ................. 000:08:38
Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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Subbasin : Sub-A_24
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-B

Input Data
ATEQ (AC) wvvevitiiie ettt 5.05
Peak Rate Factor 484
Weighted Curve Number . . 73.2
Rain Gage ID ..o Rain Gage-01

Composite Curve Number

32 Area Soil  Curve

Soil/Surface Description (acres)  Group Number
Woods, Fair 4.03 C 73
Pasture, grassland, or range, Good 1.02 C 74
Composite Area & Weighted CN 5.05 73.2

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.8 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 11 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.1 0 0
Computed Flow Time (min) : 16.07 0 0

Subarea  Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 293 0 0
Slope (%) : 27 0 0
Surface Type : Forest ~ UnpavecUnpaved
Velocity (ft/sec) : 1.3 0 0
Computed Flow Time (min) : 3.76 0 0

Total TOC (Min) .c.cvvvennne 19.82

Subbasin Runoff Results

Total Rainfall (in) 6.52
Total Runoff (in) 3.55
Peak Runoff (cfs) 4.07
Weighted Curve Number .......... . 73.2
Time of Concentration (days hh:mm:ss) .. .. 000:19:49
Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Subbasin : Sub-B

BARTELT

Rainfall Intensity Graph
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May 2023 - Revised
Job No. 20-01

Channel Input

Element
ID

DC-B
DV-02W
DV-04
DV-08
DV-09
DV-19
DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

Length

(ft)
950.00
173.00
162.99
220.00
150.00
121.00
114.00

81.00
114.00
143.00
121.00
172.00
165.00

Drainage Report
Matthes Vineyards

Inlet
Invert
Elevation
(ft)
535.00
416.00
450.00
514.00
545.00
416.50
436.00
445.00
445.50
467.00
467.00
498.00
498.00

Outlet
Invert
Elevation
(ft)
368.00
411.00
446.00
508.00
526.00
414.00
433.00
443.00
443.00
464.00
464.00
494.00
494.00

Total Average Shape

Drop

(ft)
167.00
5.00
4.00
6.00
19.00
2.50
3.00
2.00
2.50
3.00
3.00
4.00
4.00

Slope

(%)

17.58 User-Defined
2.89 Triangular
2.45 Triangular
2.73 Triangular

12.67 Triangular
2.07 Triangular
2.63 Triangular
2.47 Triangular
2.19 Triangular
2.10 Triangular
2.48 Triangular
2.33 Triangular
2.42 Triangular

Height Width Manning's Entrance Exit/Bend Additional

(ft)
4.0
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

(f)
18.9
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0

Roughness

0.040
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033

Losses

0.000
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

BARTELT

Initial Flap
Flow Gate

(cfs)

0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No

10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Channel Results

Element
ID

DC-B
DV-02W
DV-04
DV-08
DV-09
DV-19
DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

Peak
Flow

(cfs)
4.05
1.44
1.34
1.54
1.65
0.21
0.48
0.38
0.38
0.54
0.44
0.46
0.43

Drainage Report

Matthes Vineyards

Time of Design Flow
Peak Flow
Occurrence

(days hh:mm)

OO O OO0 OOOoOOoC o oo

08:11
08:01
08:01
08:02
08:00
08:01
08:01
08:00
08:01
08:05
08:00
08:05
08:01

Capacity

(cfs)
860.24
27.23
25.09
39.68
14.25
5.76
12.99
6.29
5.93
5.80
6.31
6.11
6.23

Peak Flow/ Peak Flow Travel Peak Flow
Velocity

Design Flow
Ratio

0.00
0.05
0.05
0.04
0.12
0.04
0.04
0.06
0.06
0.09
0.07
0.08
0.07

(ft/sec)
6.15

1
1
1

47
.36
.33

3.70

1.
.28
.39
.34
43
46
44
44

14

Time

(min)
2.57
1.96
2.00
2.76
0.68
1.77
1.48
0.97
1.42
1.67
1.38
1.99
1.91

Depth

(ft)
0.54
0.17
0.17
0.15
0.22
0.15
0.15
0.17
0.18
0.20
0.18
0.19
0.18

Peak Flow Total Time
Depth/ Surcharged

Total Depth
Ratio

0.14
0.33
0.33
0.30
0.45
0.29
0.29
0.35
0.36
0.41
0.37
0.38
0.37

(min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

BARTELT

10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Pipe Input

Element Length
ID

(ft)
Pipe-A-01.1.1  65.39
Pipe-A-01.1.2  69.53
Pipe-A-01.1.3  68.85
Pipe-A-01.1.4  79.38
Pipe-A-01.1.5 71.22
Pipe-A-01.1.6  75.38
Pipe-A-01.1.7  68.91
Pipe-A-01.1.8  42.46
Pipe-A-01.1.9  80.47
Pipe-A-01.2.1 165.00
Pipe-A-01.2.2  96.92
Pipe-A-01.2.3  86.88
Pipe-A-01.2.4 80.74
Pipe-A-01.2.5 60.02
Pipe-A-01.2.6  57.26
Pipe-A-01.2.7 72.02
Pipe-A-01.2.8  73.27
Pipe-A-01.2.9 106.58
Pipe-A-02.1  119.80
Pipe-A-02.2 56.92
Pipe-A-02.3 76.14
Pipe-A-02.4 99.32
Pipe-A-02.5 158.33
Pipe-A-02.6  151.88

Drainage Report

Matthes Vineyards

Inlet
Invert
Elevation
(ft)
394.00
411.00
430.00
446.00
460.00
478.00
496.00
508.00
526.00
417.00
432.00
445.00
454.00
462.00
476.00
494.00
508.00
523.30
414.00
433.00
443.00
464.00
494.00
508.00

Outlet
Invert
Elevation
(ft)
378.00
394.00
411.00
430.00
446.00
460.00
478.00
496.00
508.00
378.00
417.00
432.00
445.00
454.00
462.00
476.00
494.00
508.00
378.00
414.00
433.00
443.00
464.00
494.00

Total Average Pipe

Drop

(ft)
16.00
17.00
19.00
16.00
14.00
18.00
18.00
12.00
18.00
39.00
15.00
13.00

9.00

8.00
14.00
18.00
14.00
15.30
36.00
19.00
10.00
21.00
30.00
14.00

Slope Shape

(%)
24.5 CIRCULAR
24.5 CIRCULAR
27.6 CIRCULAR
20.2 CIRCULAR
19.7 CIRCULAR
23.9 CIRCULAR
26.1 CIRCULAR
28.3 CIRCULAR
22.4 CIRCULAR
23.6 CIRCULAR
15.5 CIRCULAR
15.0 CIRCULAR
11.2 CIRCULAR
13.3 CIRCULAR
24.5 CIRCULAR
25.0 CIRCULAR
19.1 CIRCULAR
14.4 CIRCULAR
30.1 CIRCULAR
33.4 CIRCULAR
13.1 CIRCULAR
21.1 CIRCULAR
19.0 CIRCULAR

9.2 CIRCULAR

Pipe Manning's Entrance Exit/Bend Additional
Diameter or Roughness

Height
(in)
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Initial Flap  No. of
Flow Gate Barrels

(cfs)

0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No

BARTELT

10-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Pipe Results

Element
ID

Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.2.
Pipe-A-01.2.3
Pipe-A-01.2.4
Pipe-A-01.2.5
Pipe-A-01.2.6
Pipe-A-01.2.7
Pipe-A-01.2.8
Pipe-A-01.2.9
Pipe-A-02.1
Pipe-A-02.2
Pipe-A-02.3
Pipe-A-02.4
Pipe-A-02.5
Pipe-A-02.6

[ e i un e
S~ NoO U R W=

Drainage Report

Peak
Flow

(cfs)
6.35
5.98
4.54
4.54
3.19
3.19
3.19
3.19
1.65
6.23
6.23
6.23
6.23
6.23
6.23
6.23
6.23
6.23
4.00
3.78
3.30
2.54
1.57
0.69

Matthes Vineyards

Time of Design Flow

Peak Flow
Occurrence

(days hh:mm)

0

[eleloleoleoNoNolcNololcBoNeoleoBolololoc ool o o Nel

08:01
08:01
08:01
08:01
08:01
08:01
08:01
08:01
08:01
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:01
08:01
08:01
08:02
08:02
08:05

Peak Flow/ Peak Flow Travel Peak Flow

Capacity Design Flow

(cfs)
17.62
17.62
18.72
16.00
15.80
17.41
18.21
18.94
16.85
17.32
14.02
13.78
11.90
13.01
17.62
17.81
15.57
13.52
19.53
20.58
12.91
16.38
15.51
10.82

Ratio

0.36
0.34
0.24
0.28
0.20
0.18
0.18
0.17
0.10
0.36
0.44
0.45
0.52
0.48
0.35
0.35
0.40
0.46
0.20
0.18
0.26
0.16
0.10
0.06

Velocity

(ft/sec)
20.59
20.26
19.63
17.53
15.75
16.87
17.42
17.93
13.65
20.23
17.31
17.10
15.31
16.38
20.48
20.65
18.72
16.86
19.53
19.95
13.75
15.15
12.67

7.69

Time

(min)
0.05
0.06
0.06
0.08
0.08
0.07
0.07
0.04
0.10
0.14
0.09
0.08
0.09
0.06
0.05
0.06
0.07
0.11
0.10
0.05
0.09
0.11
0.21
0.33

Depth

(f
0.41
0.40
0.33
0.36
0.30
0.29
0.28
0.28
0.21
0.41
0.47
0.47
0.51
0.49
0.41
0.41
0.44
0.48
0.31
0.29
0.34
0.27
0.21
0.17

Peak Flow Total Time Reported
Depth/ Surcharged Condition

Total Depth
Ratio

0.41
0.40
0.34
0.36
0.31
0.29
0.28
0.28
0.21
0.41
0.47
0.47
0.51
0.49
0.41
0.41
0.44
0.48
0.31
0.29
0.34
0.27
0.21
0.17

(min)

0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated

BARTELT
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Storage Nodes

Storage Node : Stor-A_1.1-Tee

Input Data
Invert Elevation (ft) ......coceeeeienieiereeereeeeee e 378.00
Max (Rim) Elevation (ft) ......ocevereririeieieeeresese e 384.00
Max (RimM) OFFSEL (L) ..evevereirreririeeiereeeeeee e 6.00
Initial Water Elevation (ft) . 378.00
Initial Water Depth (ft) ... 0.00
Ponded Area (ft?) ....... ... 0.00
EVAPOration LOSS ..covvieiiiiriiieeiiie sttt et 0.00
Storage Area Volume Curves
Storage Curve : Storage-A_01.1 (Tee Spreader)
Stage Storage Storage
Area Volume
(ft) (ft?) (fe®)
0 43.3333 0
0.1 10.2416 2.68
0.2 25.6818 4.48
0.3 32.9579 7.41
0.4 37.2141 10.92
0.5 39.4405 14.75
0.6 39.9778 18.72
0.7 38.8959 22.66
0.8 36.0493 26.41
0.9 30.9551 29.76
1 22.1108 32.41
1.1 43.3333 35.68
Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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Storage Node : Stor-A_1.1-Tee (continued)

Outflow Weirs
SN Element Weir Flap Crest Crest Length  Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_1.1-01  Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_1.1-02  Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_1.1-03  Rectangular No 378.75 0.75 1.00 0.25 3.33

4 Weir-A_1.1-04  Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width  Elevation

(in) (in) (in) (ft)
1 Orifice-A_1.1-01 Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_1.1-02 Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_1.1-03 Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_1.1-04 Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_1.1-05 Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_1.1-06 Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_1.1-07 Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_1.1-08 Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_1.1-09 Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_1.1-10 Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results

Peak INFIOW (CFS) c.vvieuiiiiiieiiiee ettt 6.35
Peak Lateral INfloW (CS) ..ecveeveeiieiieiecee e 0
Peak OULFIOW (CFS) ..vviivieirieiriecieeciieete et 6.31
Peak Exfiltration Flow Rate (Cfm) .......ccvveveeiiecieeieeieeeecee e 0

Max HGL Elevation Attained (ft) .......ccoeeveeeieieeiieiieieeseecreeeneens
Max HGL Depth Attained (ft) ...ccocveveeeeriereriereresese s
Average HGL Elevation Attained (ft) ..
Average HGL Depth Attained (ft) ......cccceeveeveeniiniiiieceeieeee

Time of Max HGL Occurrence (days hh:mm) .....cccoooeviinieniennen. 0 08:05
Total Exfiltration Volume (1000-ft3) ......ccoevvveeeeieieeieeeeereereeeene 0
Total Flooded Volume (C-iN) ...ccueeveeieeieeieeee e 0
Total Time Flooded (MiN) ..c.ccveeuiieieeieeieeee e 0
Total Retention TiMe (SEC) ..ecvueeeeieeeiiee et 0
Drainage Report 10-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 52 of 58



May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Storage Node : Stor-A_1.2-Tee

Input Data

Invert Elevation (ft) .....cccoceveeieeiieeeeceece e
Max (Rim) Elevation (ft) .....c.ccceevreevieerieeieeciee e
Max (Rim) Offset (ft) .........
Initial Water Elevation (ft)
Initial Water Depth (ft) .oceeeveeeeeeeeeeeeeee e
PoNded Area (f12) .uvee ettt
EVAPOration LOSS ..cccveeiiiieiiieeniie et

Storage Area Volume Curves
Storage Curve : Storage-A_02 (Tee Spreader)

Stage Storage Storage

Area Volume

(ft) (ft*) (ft%)

0 43.3333 0

0.1 10.2416 2.68

0.2 25.6818 4.48

0.3 32.9579 7.41

0.4 37.2141 10.92

0.5 39.4405 14.75

0.6 39.9778 18.72

0.7 38.8959 22.66

0.8 36.0493 26.41

0.9 30.9551 29.76

1 22.1108 32.41

11 43.3333 35.68
Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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Storage Node : Stor-A_1.2-Tee (continued)

Outflow Weirs
SN Element Weir Flap Crest Crest Length  Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_1.2-01  Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_1.2-02  Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_1.2-03  Rectangular No 378.75 0.75 1.00 0.25 3.33

4 Weir-A_1.2-04  Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width  Elevation

(in) (in) (in) (ft)
1 Orifice-A_1.2-01 Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_1.2-02 Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_1.2-03 Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_1.2-04 Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_1.2-05 Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_1.2-06 Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_1.2-07 Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_1.2-08 Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_1.2-09 Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_1.2-10 Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results

Peak INFIOW (CFS) c.vvieuiiiiiiiiiiiicie e 6.23
Peak Lateral INflow (CfS) ..ccveveeriiiiiiiiiiieieeeeee e 0
Peak OULFIOW (CFS) c..vevvieiieiiieiiiesiiee e 6.18
Peak Exfiltration Flow Rate (cfm) ......ccceevvieiienieneiiienieniences 0

Max HGL Elevation Attained (ft) ......ccccocveeeeieeeeiieecee e
Max HGL Depth Attained (ft) .....occeeveeieeiiniiniieieec e
Average HGL Elevation Attained (ft) ..
Average HGL Depth Attained (ft) ......ccovvevierienienienieseeneesees

Time of Max HGL Occurrence (days hh:mm) .....c.ccoooiviinieniennen. 0 08:03
Total Exfiltration Volume (1000-ft3) .......ccceevveeveeisieeseeereene 0
Total Flooded Volume (aC-iN) ...ccceeeeieeeiiiieciee e 0
Total Time Flooded (MiNn) ....ccueeeciieecieeeee e 0
Total Retention TiMe (SEC) ..ecvvveeeiieeeiiee et 0

Storage Node : Stor-A_2-Tee

Input Data

Invert Elevation (ft) ......ccccoveeeiie i
Max (Rim) Elevation (ft) .....cccoeeeieeeiiee e
Max (Rim) OFfSet (ft) cuoeevveeeciie e
Initial Water Elevation (ft) . .
Initial Water Depth (ft) ..oceeeveeeeeeeeieeeeee e
PONded Area (f12) .oveeeceeeeceeeeecee ettt
EVAPOration LOSS ..cccveiiiiiieiiieeniie ettt

Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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Storage Area Volume Curves
Storage Curve : Storage-A_02 (Tee Spreader)

Drainage Report
Matthes Vineyards

Stage Storage Storage
Area Volume

(ft) (ft?) (ft?)
0 43.3333 0
0.1 10.2416 2.68
0.2 25.6818 4.48
0.3 32.9579 7.41
0.4 37.2141 10.92
0.5 39.4405 14.75
0.6 39.9778 18.72
0.7 38.8959 22.66
0.8 36.0493 26.41
0.9 30.9551 29.76
1 22.1108 32.41
1.1 43.3333 35.68

BARTELT

10-Yr, 24-hr Storm Event; Post-Development
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Storage Node : Stor-A_2-Tee (continued)

Outflow Weirs
SN Element Weir Flap Crest Crest Length  Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_2-01 Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_2-02 Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_2-03 Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width  Elevation

(in) (in) (in) (ft)
1 Orifice-A_2-01 Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_2-02 Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_2-03 Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_2-04 Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_2-05 Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_2-06  Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_2-07  Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_2-08  Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_2-09  Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_2-10  Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results

Peak INFIOW (CFS) .ouvriiiieeciee et 4
Peak Lateral INflow (CfS) ...cccvveeeiiieiiei et 0
Peak OULFIOW (CFS) .oovuvieeiie et 3.98
Peak Exfiltration Flow Rate (Cfm) .......ccvevrieirieirieireeereeeeeeiee s 0

Max HGL Elevation Attained (ft) ......ccceevveeeiieeeiieecee e
Max HGL Depth Attained (ft) ....ccceevverveniieniiniieieeesese e
Average HGL Elevation Attained (ft) ..
Average HGL Depth Attained (ft) ....cooevveerieeeieieeeieieeeeenns

Time of Max HGL Occurrence (days hh:mm) ......cccooveviveniennninns 0 08:04
Total Exfiltration Volume (1000-ft3) ......ccooveveeeieieieceereereeeene 0
Total Flooded Volume (aC-iN) ....cceeveeieeieeiicee e 0
Total Time Flooded (MiNn) ....cueeeiieeeiie e 0
Total Retention TiMe (SEC) ..ecvveeeiieeeiiee e 0
Drainage Report 10-Yr, 24-hr Storm Event; Post-Development
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Project Description

BARTELT

File Name ....cccccoiiiiiiiiiiiiiiccicee 2001-DRHY-Proposed-SD_TS.SPF

Description .....cccoovvvviiiiiiiiiiiniiis

Proposed development of vineyard on

undeveloped hillside in Napa County, CA.

Proposed (Post-Development) Conditions

Analysis
Project Options

Flow Units ...ooooviiiiiiiiiccccc CFS
Elevation Type ... Elevation
Hydrology Method ...........ccoccoeiiiiiiiniins SCS TR-20
Time of Concentration (TOC) Method ........ SCS TR-55
Link Routing Method ..........c.ccccceeene. .... Kinematic Wave
Enable Overflow Ponding at Nodes ..... ... YES
Skip Steady State Analysis Time Periods ..... YES

Number of Elements

Quy
Rain Gages .......cccevviiiiiiiiiiiiiiiic 1
SUBDASINS....eiiiiiicciie e 19
Nodes.......... . 45
Junctions .... ... 37
Outfalls ............. .. 5
FIOW DIVErSions ...........ccc.cceeueeeceeeeann. 0
INICLS e 0
Storage Nodes .. .3
Links...ccoveernns .78
Channels 13
PUDES ... 24
PUMIPS .o 0
OFIICES vvasvvearivesiresiresiresiresisesiiessnenns 30
WEIIS v 11
Outlets .. 0
Pollutants .... .. 0
Land USES .oeovveerieiieeiieeie e 0

Rainfall Details

SN Rain Gage Data  Data Source Rainfall
1D Source 1D Type

Rain State County Return Rainfall Rainfall
Units Period Depth  Distribution
(years) (inches)

Drainage Report
Matthes Vineyards

50-Yr, 24-hr Storm Event; Post-Development
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Subbasin Summary

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)
Sub-A (Offsite SE) 1.89 484 81.47 9.01 6.76 12.77 3.33 0 00:06:13
Sub-A (Offsite W) 2.13 484 83.00 9.01 695 14.79 3.85 0 00:09:26
Sub-A_01E 0.82 484 80.00 9.01 6.58 5.39 1.40 0 00:06:30
Sub-A_01W-02 0.34 484 80.00 9.01 6.58 2.24 0.58 0 00:05:00
Sub-A_02-04 1.33 484 80.00 9.01 6.58 8.75 2.28 0 00:06:40
Sub-A_04-06 1.24 484 80.00 9.01 6.58 8.16  2.13 0 00:06:40
Sub-A_06-09 1.43 484 80.00 9.01 6.58 9.41 2.44 0 00:06:40
Sub-A_09 1.49 484 80.95 9.01 6.69 9.97 2.59 0 00:08:42
Sub-A_18 5.50 484 81.53 9.01 6.77 37.21 9.70 0 00:07:16
Sub-A_19-20 0.20 484 80.00 9.01 6.58 1.32 0.34 0 00:06:19
Sub-A_20-21 0.44 484 80.00 9.01 6.58 2.89 0.76 0 00:05:27
Sub-A_21E-22 0.38 484 77.32 9.01 6.25 2.37  0.61 0 00:05:10
Sub-A_21W-22 0.35 484 80.00 9.01 6.58 2.30  0.60 0 00:06:32
Sub-A_22E-23 0.59 484 75.00 9.01  5.96 3.51  0.90 0 00:08:28
Sub-A_22W-23 0.42 484 79.28 9.01 6.49 2.71 0.70 0 00:05:27
Sub-A_23E-24 0.52 484 74.00 9.01 5.84 3.03 0.77 0 00:06:45
Sub-A_23W-24 0.43 484 77.33 9.01 6.25 2.68 0.69 0 00:06:12
Sub-A_24 0.70 484 77.20 9.01 6.23 436  1.12 0 00:08:37
Sub-B 5.05 484 73.20 9.01 5.74 2898 6.93 0 00:19:49

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
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Node Summary

Element
1D

DC-B
DI 01
D
DI 03
DI 04
DI 05
DI 06
DI 07
DI 08
DI 09
DI 10
DI 11
DI 12
DI 13
DI 14
DI 15
DI 16
DI 17
DI 18
DI 19
DI 20
DI 21
DI 22
DI 23
DI 24
HP-02
HP-04W
HP-09
HP-19
HP-20
HP-21

N

Drainage Report

Element
Type

Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction

Matthes Vineyards

Invert Ground/Rim

Elevation

(ft)
535.0
394.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
526.0
417.0
432.0
445.0
454.0
462.0
476.0
494.0
508.0
523.3
414.0
433.0
443.0
464.0
494.0
508.0
415.0
450.0
545.0
416.5
436.0
445.5

(Max)
Elevation

(ft)
536.0
400.0
418.0
434.1
450.0
464.1
482.1
500.0
511.8
531.0
420.0
436.0
450.0
458.0
466.2
479.6
498.1
512.5
527.4
418.3
437.4
447.3
468.0
498.1
512.6
416.5
451.0
546.0
417.5
436.0
446.5

Initial Surcharge Ponded

Water
Elevation

(ft)
535.0
396.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
526.0
416.0
432.0
446.0
454.0
462.0
476.0
494.0
508.0
523.3
414.0
437.4
443.0
464.0
494.0

Elevation

Area

(ft )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Peak Max HGL

Inflow

(cfs)
6.91
10.00
9.42
7.15
7.15
5.03
5.03
5.03
5.02
2.59
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.70
6.48
6.14
5.38
4.17
2.57
1.11
2.28
2.12
2.59
0.34
0.76
0.60

Elevation
Attained

(ft)
535.66
394.54
411.52
430.47
446.47
460.39
478.37
496.36
508.35
526.26
417.61
432.62
445.69
454.69
462.64
476.53
494.57
508.63
523.97
414.40
433.45
443.45
464.34
494.28
508.22
416.20
450.20
545.26
416.67
436.17
445.71

Max
Surcharge
Depth
Attained
(fo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Min
Freeboard
Attained

(ft)
3.34
5.46
6.50
3.65
3.55
3.70
3.74
3.66
3.48
4.69
2.38
3.40
4.30
3.33
3.59
3.05
3.55
3.87
3.42
3.90
3.95
3.83
3.69
3.78
4.38
0.30
0.80
0.74
0.83
0.33
0.79

Time of

Peak

Flooding
Occurrence
(days hh:mm)

0
0

[eNeNoNoNoNoNoN-N-N-N-N-N-N-E-N-N-N-NoNolc NN NN - N-E-E-}

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

Total Total Time

Flooded
Volume

(ac-in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Flooded

(min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Node Summary

Element
1D

HP-22

HP-23

WB-08

WB-21

WB-22

WB-23

Out-A
Out-A_1.1-Tee
Out-A_1.2-Tee
Out-A_2-Tee
Out-B
Stor-A_1.1-Tee
Stor-A_1.2-Tee
Stor-A_2-Tee

Drainage Report

Element
Type

Junction
Junction
Junction
Junction
Junction
Junction
Outfall
Outfall
Outfall
Outfall
Outfall
Storage Node
Storage Node
Storage Node

Matthes Vineyards

Invert Ground/Rim

Elevation

(ft)
467.0
498.0
514.0
445.0
467.0
498.0
360.0
378.0
378.0
378.0
368.0
378.0
378.0
378.0

(Max)
Elevation

(ft)
468.0
499.0
515.0
446.0
468.0
499.0

384.0
384.0
384.0

Initial Surcharge Ponded

Water
Elevation

378.0
378.0
378.0

Elevation

Area

(ft )
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Peak Max HGL

Inflow

(cfs)
0.70
0.69
2.44
0.61
0.89
0.77
8.58
9.57
9.32
6.27
6.90

10.00
9.69
6.48

Elevation
Attained

(ft)
467.22
498.22
514.18
445.21
467.25
498.23
360.00
378.00
378.00
378.00
368.66
382.53
382.34
381.54

Max
Surcharge
Depth
Attained
(fo

0.00
0.00
0.00
0.00
0.00
0.00

Min
Freeboard
Attained

(ft)
0.78
0.78
0.82
0.79
0.75
0.77

Time of

Peak

Flooding
Occurrence
(days hh:mm)

0
0

0
0
0

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

Total Total Time

Flooded
Volume

(ac-in)
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Flooded

(min)
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Link Summary

Element
D

Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1.
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1.
Pipe-A-01.2.1
Pipe-A-01.2.2
Pipe-A-01.2.3
Pipe-A-01.2.4
Pipe-A-01.2.5
Pipe-A-01.2.6
Pipe-A-01.2.7
Pipe-A-01.2.8
Pipe-A-01.2.9
Pipe-A-02.1
Pipe-A-02.2
Pipe-A-02.3
Pipe-A-02.4
Pipe-A-02.5
Pipe-A-02.6
DC-B
DV-02W
DV-04

DV-08

DV-09

DV-19

DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

LN UL R W=

Drainage Report

Element
Type

Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

Matthes Vineyards

From
(Inlet)
Node

DC-B
HP-02
HP-04W
WB-08
HP-09
HP-19
HP-20
WB-21
HP-21
WB-22
HP-22
WB-23
HP-23

To (Outlet)
Node

Stor-A_1.1-Tee
DI 01
DI 02
DI 03
DI 04
DI 05
DI 06
DI 07
DI 08
Stor-A_1.2-Tee
DI 10
DI 11
DI 12
DI 13
DI 14
DI 15
DI 16
DI 17
Stor-A_2-Tee
DI 19
DI 20
DI 21
DI 22
DI 23
Out-B
DI 02
DI 04
DI 08
DI 09
DI 19
DI 20
DI 21
DI 21
DI 22
DI 22
DI 23
DI 23

Length

(ft)
65.4
69.5
68.8
79.4
71.2
75.4
68.9
425
80.5

165.0
96.9
86.9
80.7
60.0
57.3
72.0
73.3

106.6

119.8
56.9
76.1
99.3

158.3

151.9

950.0

173.0

163.0

220.0

150.0

121.0

114.0
81.0

114.0

143.0

121.0

172.0

165.0

Inlet
Invert
Elevation

Outlet Average Diameter or Manning's
Height Roughness

Invert
Elevation

Slope

Peak Design Flow
Capacity Design Flow

Flow

(cfs)

0.013 10.00

0.013
0.013
0.013
0.013
0.013
0.013
0.013

9.42
7.15
7.15
5.03
5.03
5.03
5.03
2.59
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
6.48
6.14
5.38
4.17
2.57
111
6.90
2.28
2.12
2.44
2.59
0.34
0.76
0.61
0.60
0.89
0.70
0.77
0.69

(cfs)
17.62
17.62
18.72
16.00
15.80
17.41
18.21
18.94

Peak Flow/ Peak Flow Peak Flow

Ratio

0.57
0.53
0.38
0.45
0.32
0.29
0.28
0.27

0.56
0.69
0.70
0.81
0.74
0.55
0.54
0.62
0.72
0.33
0.30
0.42
0.25
0.17
0.10
0.01
0.08
0.08

0.18
0.06
0.06
0.10

0.15
0.11
0.13
0.11

Velocity

(ft/sec)
23.13
22.80
22.22
19.79
17.85
19.17
19.80
20.38

Depth

(ft)
0.54
0.52
0.43
0.47
0.39
0.37
0.36
0.35
0.26
0.53
0.61
0.62
0.69
0.64
0.53
0.53
0.57
0.63
0.40
0.37
0.45
0.34
0.28
0.22
0.66
0.20
0.20
0.18
0.26
0.17
0.17
0.21
0.21
0.25
0.22
0.23
0.22

BARTELT

E N

Peak Flow

GINEERING

Total Time Reported

Depth/ Surcharged Condition

Total Depth
Ratio

0.54
0.52
0.43
0.47
0.39
0.37
0.36
0.35
0.26
0.53
0.61
0.62
0.69
0.64
0.53
0.53
0.57
0.63
0.40
0.37
0.45
0.34
0.28
0.22
0.17
0.39
0.40
0.35
0.53
0.35
0.34
0.42
0.42
0.50
0.44
0.46
0.44

(min)
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Link Summary

Element
D

Orifice-A_1.1-01
Orifice-A_1.1-02
Orifice-A_1.1-03
Orifice-A_1.1-04
Orifice-A_1.1-05
Orifice-A_1.1-06
Orifice-A_1.1-07
Orifice-A_1.1-08
Orifice-A_1.1-09

Orifice-A

1.1-10

Orifice-A_1.2-01
Orifice-A_1.2-02
Orifice-A_1.2-03
Orifice-A_1.2-04
Orifice-A_1.2-05
Orifice-A_1.2-06
Orifice-A_1.2-07
Orifice-A_1.2-08
Orifice-A_1.2-09
Orifice-A_1.2-10
Orifice-A_2-01
Orifice-A_2-02
Orifice-A_2-03
Orifice-A_2-04
Orifice-A_2-05
Orifice-A_2-06
Orifice-A_2-07
Orifice-A_2-08
Orifice-A_2-09
Orifice-A_2-10

Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1

.1-01
1-02
.1-03
.1-04
.2-01
.2-02
.2-03
.2-04

Weir-A_2-01
Weir-A_2-02
Weir-A_2-03

Drainage Report

Element From

Type

Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Matthes Vineyards

(Inlet)
Node

Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_T.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_2-
Stor-A_2-
Stor-A_2-
Stor-A_2-

1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
Tee

Tee

Tee

Tee

Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee

Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.

1-Tee
1-Tee
1-Tee
1-Tee
2-Tee
2-Tee
2-Tee
2-Tee

Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee

To (Outlet) Length Inlet
Node Invert
Elevation

(ft) (ft)

Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0

Outlet Average Diameter or Manning's

Invert
Elevation

Slope

Height Roughness

BARTELT

ENGINEERING

Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

Flow

(cfs)
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
2.25
2.25
2.25
2.25
2.19
2.19
2.19
2.19
1.92
1.92
1.92

Capacity Design Flow  Velocity Depth Depth/ Surcharged Condition
Ratio Total Depth
Ratio
(cfs) (ft/sec) (ft) (min)

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-016\/Ise BA RT E I_T
Subbasin Hydrology

Subbasin : Sub-A (Offsite SE)

Input Data
Area (ac) 1.89
Peak Rate Factor 484
Weighted Curve Number 81.47
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Woods, Fair 0.29 C 73
Brush, Poor 1.6 D 83
Composite Area & Weighted CN 1.89 81.47

Time of Concentration
TOC Method : SCS TR-55
Sheet Flow Equation :
Tc = (0.007 * ((n * Lf)"0.8)) / ((PA0.5) * (SfA0.4))
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 :

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

V =20.3282 * (Sf70.5) (paved surface)

V =15.0 * (Sf20.5) (grassed waterway surface)

V =10.0 * (SfA0.5) (nearly bare & untilled surface)
V =9.0 * (5f20.5) (cultivated straight rows surface)
V =7.0 * (Sf20.5) (short grass pasture surface)

V =5.0 * (5f*0.5) (woodland surface)

V =2.5 * (Sf20.5) (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 * (RA(2/3)) * (5fA0.5)) / n

R =Aq/Wp
Tc=(Lf/ V) /(3600 sec/hr)

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 7 of 58



May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

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

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 29 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.34 0 0
Computed Flow Time (min) : 4.97 0 0

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 279 0 0
Slope (%) : 28 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 3.7 0 0
Computed Flow Time (min) : 1.26 0 0

Total TOC (min) ..................6.23

Subbasin Runoff Results

Total Rainfall (in) 9.01

Total Runoff (in) 6.76

Peak Runoff (cfs) 3.33

Weighted Curve Number 81.47

Time of Concentration (days hh:mm:ss) .........cccccecevrerereene. 000:06:14

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A (Offsite SE)

2.2

BARTELT

Rainfall Intensity Graph

2.1

1.9
1.8
1.7+
1.6
1.5
1.4+
1.3
1.2+
1.1

Rainfall (in/hr)

0.9
0.8
0.7
0.6
0.5
0.4+
0.3
0.2
0.1

Time (hrs)

Runoff Hydrograph

2.8

2.6

2.4

2.2+

1.8

Runoff (cfs)

1.6

1.4+

1.2+

Drainage Report
Matthes Vineyards

Time (hrs)

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A (Offsite W)

Input Data
Area (ac) 2.13
Peak Rate Factor 484
Weighted Curve Number 83
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres)  Group Number
Brush, Poor 2.13 D 83
Composite Area & Weighted CN 2.13 83

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.3 0
Flow Length (ft) : 100 0 0
Slope (%) : 19 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.28 0 0
Computed Flow Time (min) : 5.89 0 0

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 633 0 0
Slope (%) : 18 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 2.97 0 0
Computed Flow Time (min) : 3.55 0 0

Total TOC (min) ..................9.44

Subbasin Runoff Results

Total Rainfall (in) 9.01

Total Runoff (in) 6.95

Peak Runoff (cfs) 3.85

Weighted Curve Number 83

Time of Concentration (days hh:mm:ss) .......ccccovvvvrirerene. 000:09:26

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 10 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A (Offsite W)

BARTELT

Rainfall Intensity Graph

2.3
2.2
2.1

1.9
1.8
1.7
1.6
1.5
1.4+
1.3
1.2+
1.1

Rainfall (in/hr)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

4.2

Time (hrs)

Runoff Hydrograph

3.8
3.6
3.4
3.2

2.8
2.6
2.4+
2.2

Runoff (cfs)

1.8
1.6
1.4

1.2+

0.8
0.6
0.4
0.2

Drainage Report
Matthes Vineyards

Time (hrs)

50-Yr, 24-hr Storm Event; Post-Development
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JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_01E

Input Data
Area (ac) 0.82
Peak Rate Factor 484
Weighted Curve Number 80
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.82 D 80
Composite Area & Weighted CN 0.82 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 30 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.27 0 0
Computed Flow Time (min) : 6.18 0 0

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 77 0 0
Slope (%) : 31 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 3.9 0 0
Computed Flow Time (min) : 0.33 0 0

Total TOC (min) ......cceu....6.51

Subbasin Runoff Results

Total Rainfall (in) 9.01

Total Runoff (in) 6.58

Peak Runoff (cfs) 1.4

Weighted Curve Number 80

Time of Concentration (days hh:mm:ss) .........ccccceevrrerenene. 000:06:31

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 12 of 58
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Job No. 20-01

Subbasin : Sub-A_01E

BARTELT

Rainfall Intensity Graph

2.3
2.2
2.1

1.9
1.8
1.7
1.6
1.5
1.4+
1.3
1.2+
1.1

Rainfall (in/hr)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Time (hrs)

Runoff Hydrograph

Runoff (cfs)
o
e

Drainage Report
Matthes Vineyards

Time (hrs)

50-Yr, 24-hr Storm Event; Post-Development
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JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_01W-02

Input Data
Area (ac) 0.34
Peak Rate Factor 484
Weighted Curve Number 80
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.34 D 80
Composite Area & Weighted CN 0.34 80

Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 60 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 4.83 0 0

Total TOC (min) ..................4.83

Subbasin Runoff Results

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

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 14 of 58



May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_01W-02

BARTELT
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_02-04

Input Data
Area (ac) 1.33
Peak Rate Factor 484
Weighted Curve Number 80
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.33 D 80
Composite Area & Weighted CN 1.33 80

Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0

Total TOC (min) ..................6.68

Subbasin Runoff Results

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

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 16 of 58



May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_02-04

BARTELT
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_04-06

Input Data
Area (ac) 1.24
Peak Rate Factor 484
Weighted Curve Number 80
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.24 D 80
Composite Area & Weighted CN 1.24 80

Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0

Total TOC (min) ..................6.68

Subbasin Runoff Results

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

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 18 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_04-06

BARTELT

Rainfall Intensity Graph
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_06-09

Input Data
Area (ac) 1.43
Peak Rate Factor 484
Weighted Curve Number 80
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.43 D 80
Composite Area & Weighted CN 1.43 80

Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0

Total TOC (min) ..................6.68

Subbasin Runoff Results

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

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 20 of 58



May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_06-09

BARTELT

Rainfall Intensity Graph

2.3
2.2
2.1

1.9
1.8
1.7
1.6
1.5
1.4+
1.3
1.2+
1.1

Rainfall (in/hr)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Time (hrs)

Runoff Hydrograph

2.6
2.5
2.4+
2.3
2.2+
2.1

1.9
1.8
1.7
1.6
1.5
1.4+
1.3
1.2+
1.1+

Runoff (cfs)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Drainage Report
Matthes Vineyards

Time (hrs)

50-Yr, 24-hr Storm Event; Post-Development
Page 21 of 58



May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_09

Input Data
Area (ac) 1.49
Peak Rate Factor 484
Weighted Curve Number 80.95
Rain Gage ID Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.64 D 80
Pasture, grassland, or range, Good 0.06 C 74
Woods, Fair 0.06 C 73
Brush, Poor 0.73 D 83
Composite Area & Weighted CN 1.49 80.95
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.3 0
Flow Length (ft) : 100 0 0
Slope (%) : 12 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 7.08 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 350 0 0
Slope (%) : 26 0 0
Surface Type : Grass pasture Unpaved Unpaved
Velocity (ft/sec) : 3.57 0 0
Computed Flow Time (min) : 1.63 0 0
Total TOC (min) ..................8.71
Subbasin Runoff Results
Total Rainfall (in) 9.01
Total Runoff (in) 6.69
Peak Runoff (cfs) 2.59
Weighted Curve Number 80.95
Time of Concentration (days hh:mm:ss) .........cccocovrveverenne. 0 00:08:43

Drainage Report
Matthes Vineyards

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_09

BARTELT
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May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_18

Input Data
Area (ac) 5.5
Peak Rate Factor 484
Weighted Curve Number 81.53
Rain Gage ID Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 2.7 D 80
Brush, Poor 2.8 D 83
Composite Area & Weighted CN 5.5 81.53

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 18 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.28 0 0
Computed Flow Time (min) : 6.02 0 0

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 274 0 0
Slope (%) : 27 0 0
Surface Type : Grass pasture UnpavecUnpaved
Velocity (ft/sec) : 3.64 0 0
Computed Flow Time (min) : 1.25 0 0

Total TOC (Min) .eceevveeenenee. 7.28

Subbasin Runoff Results

Total Rainfall (in) ....cccoeviiiiiniiiiiiiiiice, 9.01

Total Runoff (in) .... 6.77

Peak Runoff (cfs) ... 9.7

Weighted Curve Number ..... . 81.53
Time of Concentration (days hh:mm:ss) . 000:07:17

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 24 of 58



May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_18
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_19-20

Input Data
Area (ac) 0.2
Peak Rate Factor ...... 484
Weighted Curve Number ................c..... R 80
Rain Gage ID .... Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.2 D 80
Composite Area & Weighted CN 0.2 80
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 92 0 0
Slope (%) : 24 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 6.32 0 0
Total TOC (Min) .ccoveevviennnne 6.32
Subbasin Runoff Results
Total Rainfall (in) 9.01
Total Runoff (in) .... 6.58
Peak Runoff (cfs) ...... 0.34
Weighted Curve Number ...... 80
Time of Concentration (days hh:mm:ss) .... 0 00:06:19

Drainage Report
Matthes Vineyards

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
Page 26 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_19-20

BARTELT
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_20-21

Input Data
Area (ac) 0.44
Peak Rate Factor ...... 484
Weighted Curve Number ............cc..c..... R 80
Rain Gage ID .... Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.44 D 80
Composite Area & Weighted CN 0.44 80
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 70 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 5.46 0 0
Total TOC (Min) .ccoveevviennnne 5.46
Subbasin Runoff Results
Total Rainfall (in) 9.01
Total Runoff (in) .... 6.58
Peak Runoff (cfs) ...... 0.76
Weighted Curve Number ...... 80
Time of Concentration (days hh:mm:ss) .... 0 00:05:28

Drainage Report
Matthes Vineyards

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_20-21
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_21E-22

Input Data
Area (ac) 0.38
Peak Rate Factor ...... 484
Weighted Curve NUMDET .......cccoovvirininiiniiiieiens 77.32
Rain Gage ID ... Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.21 D 80
Pasture, grassland, or range, Good 0.17 C 74
Composite Area & Weighted CN 0.38 77.32
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 73 0 0
Slope (%) : 25 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 5.17 0 0
Total TOC (Min) ..ceevveeenenee. 5.17
Subbasin Runoff Results
Total Rainfall (in) 9.01
Total Runoff (in) . 6.25
Peak Runoff (cfs) ...... 0.61
Weighted Curve Number ...... 77.32
Time of Concentration (days hh:mm:ss) .... . 000:05:10

Drainage Report
Matthes Vineyards

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_21E-22
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_21W-22

Input Data
Area (ac) 0.35
Peak Rate Factor ...... 484
Weighted Curve Number ............cc..c..... R 80
Rain Gage ID .... Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.35 D 80
Composite Area & Weighted CN 0.35 80
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 26 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.25 0 0
Computed Flow Time (min) : 6.54 0 0
Total TOC (Min) .ccoveevviennnne 6.54
Subbasin Runoff Results
Total Rainfall (in) 9.01
Total Runoff (in) .... 6.58
Peak Runoff (cfs) ...... 0.6
Weighted Curve Number ...... 80
Time of Concentration (days hh:mm:ss) .... 0 00:06:32

Drainage Report
Matthes Vineyards

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_21W-22
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_22E-23

Input Data
Area (ac) 0.59
Peak Rate Factor ...... 484
Weighted Curve NUMDET ........ccoevvirineinieiinieeene 75
Rain Gage ID ... Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.1 D 80
Pasture, grassland, or range, Good 0.49 C 74
Composite Area & Weighted CN 0.59 75
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 105 0 0
Slope (%) : 15 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 8.48 0 0
Total TOC (Min) ..ceevveeenenee. 8.48
Subbasin Runoff Results
Total Rainfall (in) 9.01
Total Runoff (in) . 5.96
Peak Runoff (cfs) ...... 0.9
Weighted Curve Number ...... 75
Time of Concentration (days hh:mm:ss) .... . 000:08:29

Drainage Report
Matthes Vineyards

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_22E-23
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_22W-23

Input Data
Area (ac) 0.42
Peak Rate Factor ...... 484
Weighted Curve NUMDET .......cccoovvirininiiniiiieiens 79.28
Rain Gage ID ... Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.37 D 80
Pasture, grassland, or range, Good 0.05 C 74
Composite Area & Weighted CN 0.42 79.28
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 75 0 0
Slope (%) : 23 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.23 0 0
Computed Flow Time (min) : 5.46 0 0
Total TOC (Min) ..ceevveeenenee. 5.46
Subbasin Runoff Results
Total Rainfall (in) 9.01
Total Runoff (in) . 6.49
Peak Runoff (cfs) ...... 0.7
Weighted Curve Number ...... 79.28
Time of Concentration (days hh:mm:ss) .... . 000:05:28

Drainage Report
Matthes Vineyards

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_22W-23
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_23E-24

Input Data
Area (ac) 0.52
Peak Rate Factor ...... 484
Weighted Curve Number ............cc..c..... R 74
Rain Gage ID .... Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.52 C 74
Composite Area & Weighted CN 0.52 74
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 50 0 0
Slope (%) : 6 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.12 0 0
Computed Flow Time (min) : 6.75 0 0
Total TOC (Min) .ccoveevviennnne 6.75
Subbasin Runoff Results
Total Rainfall (in) 9.01
Total Runoff (in) .... 5.84
Peak Runoff (cfs) ...... 0.77
Weighted Curve Number ...... 74
Time of Concentration (days hh:mm:ss) .... 0 00:06:45

Drainage Report
Matthes Vineyards

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_23E-24
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Matthes Vineyards

Time (hrs)
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_23W-24

Input Data
Area (ac) 0.43
Peak Rate Factor ...... 484
Weighted Curve NUMDET .......cccoovvirininiiniiiieiens 77.33
Rain Gage ID ... Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.24 D 80
Pasture, grassland, or range, Good 0.19 C 74
Composite Area & Weighted CN 0.43 77.33
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 24 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 6.21 0 0
Total TOC (Min) ..ceevveeenenee. 6.21
Subbasin Runoff Results
Total Rainfall (in) 9.01
Total Runoff (in) . 6.25
Peak Runoff (cfs) ...... 0.69
Weighted Curve Number ...... 77.33
Time of Concentration (days hh:mm:ss) .... . 000:06:13

Drainage Report
Matthes Vineyards

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Subbasin : Sub-A_23W-24

2.3

BARTELT

Rainfall Intensity Graph

2.2
2.1

1.9
1.8
1.7
1.6
1.5
1.4+
1.3
1.2+
1.1

Rainfall (in/hr)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Time (hrs)

Runoff Hydrograph

0.65

0.6

0.55-

0.5

0.45-

0.4

0.35

Runoff (cfs)

0.3

0.25

0.2

0.15+

0.1

0.05-

Drainage Report
Matthes Vineyards

Time (hrs)

50-Yr, 24-hr Storm Event; Post-Development
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JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_24

Input Data
Area (ac) 0.7
Peak Rate Factor ...... . 484
Weighted Curve NUMDET ........ccceivirininiiinieiene 77.2
Rain Gage ID ... Rain Gage-01

Composite Curve Number

32 Area Soil  Curve

Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.14 D 80
Pasture, grassland, or range, Good 0.06 C 74
Woods, Fair 0.31 C 73
Brush, Poor 0.19 D 83
Composite Area & Weighted CN 0.7 77.2

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.47 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 26 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 7.44 0 0

Subarea  Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 89 0 0
Slope (%) : 25 0 0
Surface Type : Forest ~ UnpavecUnpaved
Velocity (ft/sec) : 1.25 0 0
Computed Flow Time (min) : 1.19 0 0

Total TOC (Min) .cceeveeeenenee. 8.63

Subbasin Runoff Results

Total Rainfall (in) ...... 9.01
Total Runoff (in) .... 6.23
Peak Runoff (cfs) ...... . 1.12
Weighted Curve Number 77.2
Time of Concentration (days hh:mm:ss) ................ 0 00:08:38
Drainage Report 50-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 42 of 58



May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_24

2.3

BARTELT

Rainfall Intensity Graph

2.2
2.1

1.9
1.8
1.7
1.6
1.5
1.4+
1.3
1.2+
1.1

Rainfall (in/hr)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

1.2

Time (hrs)

Runoff Hydrograph

1.15+
1.1
1.05+

0.95-
0.9
0.85+
0.8
0.75+
0.7
0.65
0.6
0.55

Runoff (cfs)

0.5
0.45+
0.4
0.35
0.3
0.25-
0.2
0.15-
0.1
0.05+

Drainage Report
Matthes Vineyards

Time (hrs)

50-Yr, 24-hr Storm Event; Post-Development
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JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-B

Input Data
Area (ac) 5.05
Peak Rate Factor ...... . 484
Weighted Curve NUMDET ........ccoevvirineinieiinieeene 73.2
Rain Gage ID ... Rain Gage-01

Composite Curve Number

32 Area Soil  Curve

Soil/Surface Description (acres) Group Number
Woods, Fair 4.03 C 73
Pasture, grassland, or range, Good 1.02 C 74
Composite Area & Weighted CN 5.05 73.2

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.8 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 11 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.1 0 0
Computed Flow Time (min) : 16.07 0 0

Subarea  Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 293 0 0
Slope (%) : 27 0 0
Surface Type : Forest ~ UnpavecUnpaved
Velocity (ft/sec) : 1.3 0 0
Computed Flow Time (min) : 3.76 0 0

Total TOC (Min) .eceevveeenenee. 19.82

Subbasin Runoff Results

Total Rainfall (in) 9.01
Total Runoff (in) .... 5.74
Peak Runoff (cfs) ... 6.93
Weighted Curve Number ...... . 73.2
Time of Concentration (days hh:mm:ss) .... 000:19:49
Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Subbasin : Sub-B

BARTELT

Rainfall Intensity Graph
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Job No. 20-01

Channel Input

Element
1D

DC-B
DV-02W
DV-04
DV-08
DV-09
DV-19
DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

Length

(ft)
950.00
173.00
162.99
220.00
150.00
121.00
114.00

81.00
114.00
143.00
121.00
172.00
165.00

Drainage Report
Matthes Vineyards

Inlet
Invert
Elevation
(ft)
535.00
416.00
450.00
514.00
545.00
416.50
436.00
445.00
445.50
467.00
467.00
498.00
498.00

Outlet
Invert
Elevation
(ft)
368.00
411.00
446.00
508.00
526.00
414.00
433.00
443.00
443.00
464.00
464.00
494.00
494.00

Total Average Shape

Drop

(ft)
167.00
5.00
4.00
6.00
19.00
2.50
3.00
2.00
2.50
3.00
3.00
4.00
4.00

Slope

(%)

17.58 User-Defined
2.89 Triangular
2.45 Triangular
2.73 Triangular

12.67 Triangular
2.07 Triangular
2.63 Triangular
2.47 Triangular
2.19 Triangular
2.10 Triangular
2.48 Triangular
2.33 Triangular
2.42 Triangular

Height Width Manning's Entrance Exit/Bend Additional

(ft)
4.0

Roughness

0.040
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033

Losses

0.000
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Initial Flap
Flow Gate

(cfs)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

No
No
No
No
No
No
No
No
No
No
No
No
No

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Channel Results

Element
1D

DC-B
DV-02W
DV-04
DV-08
DV-09
DV-19
DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

Peak
Flow

(cfs)
6.90
2.28
212
2.44
2.59
0.34
0.76
0.61
0.60
0.89
0.70
0.77
0.69

Drainage Report
Matthes Vineyards

Time of Design Flow

Peak Flow
Occurrence

(days hh:mm)

[=leleleloleNoR =]

o O O o

08:10
08:01
08:01
08:01
08:00
08:00
08:00
08:00
08:00
08:01
08:00
08:01
08:01

Peak Flow/ Peak Flow Travel Peak Flow

Capacity Design Flow

(cfs)
860.24
27.23
25.09
39.68
14.25
5.76
12.99
6.29
5.93
5.80
6.31
6.11
6.23

Ratio

0.01
0.08
0.08
0.06
0.18
0.06
0.06
0.10
0.10
0.15
0.11
0.13
0.11

Velocity

(ft/sec)
6.99

1
1
1

.64
.52
49

4.14

1

.27
43
.57
49
.62
.63
.63
.62

Time

(min)
2.27
1.76
1.79
2.46
0.60
1.59
1.33
0.86
1.28
1.47
1.24
1.76
1.70

Depth

(ft)
0.66
0.20
0.20
0.18
0.26
0.17
0.17
0.21
0.21
0.25
0.22
0.23
0.22

Peak Flow Total Time Reported
Depth/ Surcharged Condition

Total Depth
Ratio

0.17
0.39
0.40
0.35
0.53
0.35
0.34
0.42
0.42
0.50
0.44
0.46
0.44

(min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Pipe Input

Element
1D

Pipe-A-01.
Pipe-A-01.
Pipe-A-01
Pipe-A-01.
Pipe-A-01
Pipe-A-01
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.9
Pipe-A-02.1

Pipe-A-02.2

Pipe-A-02.3

Pipe-A-02.4

Pipe-A-02.5

Pipe-A-02.6

oD L L L Lo
LN ULDn Wi

(SN SR SR S S O O}
N hr Wi

Drainage Report

Length

(ft)
65.4
69.5
68.8
79.4
71.2
75.4
68.9
42.5
80.5

165.0
96.9
86.9
80.7
60.0
57.3
72.0
73.3

106.6

119.8
56.9
76.1
99.3

158.3

151.9

Matthes Vineyards

Inlet
Invert
Elevation
(ft)
394.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
526.0
417.0
432.0
445.0
454.0
462.0
476.0
494.0
508.0
523.3
414.0
433.0
443.0
464.0
494.0
508.0

Outlet Total Average Pipe

Invert
Elevation
(ft)
378.0
394.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
378.0
417.0
432.0
445.0
454.0
462.0
476.0
494.0
508.0
378.0
414.0
433.0
443.0
464.0
494.0

Drop

(ft)
16.00
17.00
19.00
16.00
14.00
18.00
18.00
12.00
18.00
39.00
15.00
13.00

9.00

8.00
14.00
18.00
14.00
15.30
36.00
19.00
10.00
21.00
30.00
14.00

Slope Shape

(%)
24.5 CIRCULAR
24.5 CIRCULAR
27.6 CIRCULAR
20.2 CIRCULAR
19.7 CIRCULAR
23.9 CIRCULAR
26.1 CIRCULAR
28.3 CIRCULAR
22.4 CIRCULAR
23.6 CIRCULAR
15.5 CIRCULAR
15.0 CIRCULAR
11.2 CIRCULAR
13.3 CIRCULAR
24.5 CIRCULAR
25.0 CIRCULAR
19.1 CIRCULAR
14.4 CIRCULAR
30.1 CIRCULAR
33.4 CIRCULAR
13.1 CIRCULAR
21.1 CIRCULAR
19.0 CIRCULAR
9.2 CIRCULAR

Pipe Manning's Entrance Exit/Bend Additional
Diameter or Roughness

Height
(in)
12
12
12
12
12
12
12
12
12

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Initial
Flow

(cfs)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

BARTELT

Flap  No. of
Gate Barrels

p
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Job No. 20-01

Pipe Results

Element
1D

Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.2
Pipe-A-01.2.2
Pipe-A-01.2.3
Pipe-A-01.2.4
Pipe-A-01.2.5
Pipe-A-01.2.6
Pipe-A-01.2.7
Pipe-A-01.2.8
Pipe-A-01.2.9
Pipe-A-02.1

Pipe-A-02.2

Pipe-A-02.3

Pipe-A-02.4

Pipe-A-02.5

Pipe-A-02.6

Drainage Report

Peak
Flow

(cfs)
10.00
9.42
7.15
7.15
5.03
5.03
5.03
5.03
2.59
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
6.48
6.14
5.38
4.17
2.57
1.11

Matthes Vineyards

Time of Design Flow

Peak Flow
Occurrence

(days hh:mm)

[=NeloleBoNoNeoNoNcNoloNeoBolsloBoBoloNoNolsNol =N}

08:01
08:01
08:01
08:01
08:01
08:01
08:01
08:01
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:01
08:01
08:01
08:01
08:01
08:00

(cfs)
17.62
17.62
18.72
16.00
15.80
17.41
18.21
18.94
16.85
17.32
14.02
13.78
11.90
13.01
17.62
17.81
15.57
13.52
19.53
20.58
12.91
16.38
15.51
10.82

Peak Flow/ Peak Flow
Capacity Design Flow

Ratio

0.57
0.53
0.38
0.45
0.32
0.29
0.28
0.27
0.15
0.56
0.69
0.70
0.81
0.74
0.55
0.54
0.62
0.72
0.33
0.30
0.42
0.25
0.17
0.10

Velocity

(ft/sec)
23.13
22.80
22.22
19.79
17.85
19.17
19.80
20.38
15.53
22.66
19.25
18.99
16.88
18.15
22.95
23.15
20.89
18.71
22.33
22.86
15.69
17.42
14.61

8.88

Travel Peak Flow

Time

(min)
0.05
0.05
0.05
0.07
0.07
0.07
0.06
0.03
0.09
0.12
0.08
0.08
0.08
0.06
0.04
0.05
0.06
0.09
0.09
0.04
0.08
0.10
0.18
0.29

Depth

(ft)
0.54
0.52
0.43
0.47
0.39
0.37
0.36
0.35
0.26
0.53
0.61
0.62
0.69
0.64
0.53
0.53
0.57
0.63
0.40
0.37
0.45
0.34
0.28
0.22

Peak Flow Total Time Reported
Depth/ Surcharged Condition

Total Depth
Ratio

0.54
0.52
0.43
0.47
0.39
0.37
0.36
0.35
0.26
0.53
0.61

0.62
0.69
0.64
0.53
0.53
0.57
0.63
0.40
0.37
0.45
0.34
0.28
0.22

(min)

0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated

BARTELT
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Job No. 20-01

Storage Nodes

Storage Node : Stor-A_1.1-Tee

Input Data

Invert Elevation (ft) .....
Max (Rim) Elevation (ft)
Max (Rim) Offset (ft)
Initial Water Elevation (ft)
Initial Water Depth (ft) ..
Ponded Area (ft?)

EVAPOration LOSS ..ecvveieiiieiiiieiiie st esieesiee s e s e saae s

Storage Area Volume Curves
Storage Curve : Storage-A_01.1 (Tee Spreader)

Stage Storage Storage
Area Volume

(ft) (ft?) (ft°)
0 43.3333 0
0.1 10.2416 2.68
0.2 25.6818 4.48
0.3 32.9579 7.41
0.4 37.2141 10.92
0.5 39.4405 14.75
0.6 39.9778 18.72
0.7 38.8959 22.66
0.8 36.0493 26.41
0.9 30.9551 29.76
1 22.1108 32.41
11 43.3333 35.68

Drainage Report
Matthes Vineyards
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Job No. 20-01

Storage Node : Stor-A_1.1-Tee (continued)

Outflow Weirs

BARTELT

SN Element Weir Flap Crest Crest Length  Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_1.1-01  Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_1.1-02  Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_1.1-03  Rectangular No 378.75 0.75 1.00 0.25 3.33

4 Weir-A_1.1-04  Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width  Elevation

(in) (in) (in) (ft)
1 Orifice-A_1.1-01 Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_1.1-02 Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_1.1-03 Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_1.1-04 Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_1.1-05 Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_1.1-06 Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_1.1-07 Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_1.1-08 Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_1.1-09 Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_1.1-10 Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results
Peak INFlow (CfS) ...ovvviiiiiiiicicicccc e, 10
Peak Lateral Inflow (cfs) ... .0

Peak Outflow (cfs) ..
Peak Exfiltration Flow Rate (cfm) ...
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft)
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ...

Time of Max HGL Occurrence (days hh:mm) ....

Total Exfiltration Volume (1000-ft)
Total Flooded Volume (ac-in)

Total Time Flooded (MiN) ...o.eovvveinieiicicieeeecee e
Total Retention Time (SEC) c.covevreirieiriniiiercirieeree e

Storage Node : Stor-A_1.2-Tee

Input Data

Invert Elevation (ft)
Max (Rim) Elevation (ft) ....

Max (Rim) OFfSet (ft) .ooveveerreeiiieiiieieceeseee e

Initial Water Elevation (ft) ....
Initial Water Depth (ft)
Ponded Area (ft?) ....
Evaporation Loss .
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Job No. 20-01

Storage Area Volume Curves
Storage Curve : Storage-A_02 (Tee Spreader)

Drainage Report
Matthes Vineyards

Stage Storage Storage
Area Volume

(ft) (ft?) (ft°)
0 43.3333 0
0.1 10.2416 2.68
0.2 25.6818 4.48
0.3 32.9579 7.41
0.4 37.2141 10.92
0.5 39.4405 14.75
0.6 39.9778 18.72
0.7 38.8959 22.66
0.8 36.0493 26.41
0.9 30.9551 29.76
1 22.1108 32.41
1.1 43.3333 35.68

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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torage rea olu e ur es
torage olu e ft

tage ft

tage ft
N\
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Storage Node : Stor-A_1.2-Tee (continued)

Outflow Weirs

BARTELT

SN Element Weir Flap Crest Crest Length  Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_1.2-01  Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_1.2-02  Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_1.2-03  Rectangular No 378.75 0.75 1.00 0.25 3.33

4 Weir-A_1.2-04  Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width  Elevation

(in) (in) (in) (ft)
1 Orifice-A_1.2-01 Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_1.2-02 Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_1.2-03 Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_1.2-04 Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_1.2-05 Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_1.2-06 Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_1.2-07 Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_1.2-08 Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_1.2-09 Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_1.2-10 Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results
Peak INFlow (CfS) ...cvvviiiiiiiiciccc e, 9.69
Peak Lateral Inflow (cfs) ... .0

Peak Outflow (cfs) ..
Peak Exfiltration Flow Rate (cfm) ...
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft)
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft) ...

Time of Max HGL Occurrence (days hh:mm) ....

Total Exfiltration Volume (1000-ft)
Total Flooded Volume (ac-in)

Total Time Flooded (MiN) ...c.eoeeveinieeieiceeeeeceee e
Total Retention TimMe (SEC) w.vvvvrireririreseseriesesesie e

Storage Node : Stor-A 2-Tee

Input Data

Invert Elevation (ft)
Max (Rim) Elevation (ft) ....

Max (Rim) OFfSet (ft) .oveeverieriiciiieiiceeceee e

Initial Water Elevation (ft) ...
Initial Water Depth (ft)
Ponded Area (ft?) ....
Evaporation Loss .

Drainage Report
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Job No. 20-01

Storage Area Volume Curves
Storage Curve : Storage-A_02 (Tee Spreader)

Drainage Report
Matthes Vineyards

Stage Storage Storage
Area Volume

(ft) (ft?) (ft°)
0 43.3333 0
0.1 10.2416 2.68
0.2 25.6818 4.48
0.3 32.9579 7.41
0.4 37.2141 10.92
0.5 39.4405 14.75
0.6 39.9778 18.72
0.7 38.8959 22.66
0.8 36.0493 26.41
0.9 30.9551 29.76
1 22.1108 32.41
1.1 43.3333 35.68

BARTELT

50-Yr, 24-hr Storm Event; Post-Development
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torage rea olu e ur es

torage olu e ft

/

N/
/

tage ft
tage ft

/ ¢ \\ d
\\ \\
\\\\\\\\\\\\
\\ k\\\\\\\\\\\
S
) R I e -
torage ft
- —_— EBm-

Drainage Report 50-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 57 of 58



May 2023 - Revised
Job No. 20-01

Storage Node : Stor-A_2-Tee (continued)

Outflow Weirs

BARTELT

SN Element Weir Flap Crest Crest Length  Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_2-01 Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_2-02 Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_2-03 Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width  Elevation

(in) (in) (in) (ft)
1 Orifice-A_2-01 Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_2-02 Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_2-03 Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_2-04 Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_2-05 Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_2-06 Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_2-07 Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_2-08 Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_2-09 Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_2-10 Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) ...
Peak Outflow (cfs)
Peak Exfiltration Flow Rate (cfm) ..
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft)
Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft)
Time of Max HGL Occurrence (days hh:mm) .
Total Exfiltration Volume (1000-ft3)
Total Flooded Volume (ac-in)
Total Time Flooded (min)

Total Retention Time (SEC) ...ccovvverrreirreirieenieereeiens

Drainage Report
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Job No. 20-01

Project Description

File Name .
Description

Project Options

Flow Units

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

Enable Ove
Skip Steady

rflow Ponding at Nodes .............
State Analysis Time Periods

Number of Elements

Rain Gages
Subbasins

Junctions
Outfalls

Rainfall Details

SN Rain Gage Data

ID

Data Source
Source ID

BARTELT

2001-DRHY-Proposed-SD_TS.SPF
Proposed development of vineyard on
undeveloped hillside in Napa County, CA.
Proposed (Post-Development) Conditions

Analysis

CFS

Elevation

SCS TR-20

SCS TR-55
Kinematic Wave
YES

YES

Qty
1

19
45
37

Rainfall
Type

Rain State County Return Rainfall Rainfall
Units Period Depth  Distribution
(years) (inches)

Drainage Report
Matthes Vineyard

S

100-Yr, 24-hr Storm Event; Post-Development
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JogyNo. 20-018\/Ise BA RT E I_T

Subbasin Summary

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)
Sub-A (Offsite SE)  1.89 484 81.47 1010 7.81 14.75 3.85 0 00:06:13
Sub-A (Offsite W)  2.13 484 83.00 10.10 8.00 17.04 4.44 0 00:09:26
Sub-A_O01E 0.82 484 80.00 10.10 7.62 6.25 1.63 0 00:06:30
Sub-A_01W-02 0.34 484 80.00 10.10 7.62 259 0.68 0 00:05:00
Sub-A_02-04 1.33 484 80.00 10.10 7.62 10.13 2.65 0 00:06:40
Sub-A_04-06 1.24 484 80.00 10.10 7.62 9.44 247 0 00:06:40
Sub-A_06-09 1.43 484 80.00 10.10 7.62 10.89 2.84 0 00:06:40
Sub-A_09 1.49 484 80.95 1010 7.74 11.53 3.00 0 00:08:42
Sub-A_18 5.50 484 81.53 10.10 7.81 4297 11.22 0 00:07:16
Sub-A_19-20 0.20 484 80.00 10.10 7.62 1.53  0.39 0 00:06:19
Sub-A_20-21 0.44 484 80.00 10.10 7.62 3.35 0.88 0 00:05:27
Sub-A_21E-22 0.38 484 77.32 10.10 7.27 276  0.72 0 00:05:10
Sub-A_21W-22 0.35 484 80.00 10.10 7.62 2.67 0.70 0 00:06:32
Sub-A_22E-23 0.59 484 75.00 10.10 6.97 410 1.06 0 00:08:28
Sub-A_22W-23 0.42 484 79.28 10.10 7.52 3.15  0.82 0 00:05:27
Sub-A_23E-24 0.52 484 74.00 10.10 6.84 3.55  0.91 0 00:06:45
Sub-A_23W-24 0.43 484 77.33 10.10 7.27 3.12  0.81 0 00:06:12
Sub-A_24 0.70 484 77.20 10.10 7.26 5.08 1.31 0 00:08:37
Sub-B 5.05 484 73.20 10.10 6.74 34.01 8.22 0 00:19:49

Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Node Summary

Element

ID

DC-B

DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI
DI

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

HP-02

HP-04W

HP-09
HP-19
HP-20
HP-21

Drainage Report
Matthes Vineyards

Element
Type

Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction
Junction

Invert Ground/Rim

Elevation

(fo
535.0
394.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
526.0
417.0
432.0
445.0
454.0
462.0
476.0
494.0
508.0
523.3
414.0
433.0
443.0
464.0
494.0
508.0
415.0
450.0
545.0
416.5
436.0
445.5

(Max)
Elevation

(ft)
536.0
400.0
418.0
434.1
450.0
464.1
482.1
500.0
511.8
531.0
420.0
436.0
450.0
458.0
466.2
479.6
498.1
512.5
527.4
418.3
437.4
447.3
468.0
498.1
512.6
416.5
451.0
546.0
417.5
436.0
446.5

Initial Surcharge Ponded

Water
Elevation

(ft)
535.0
396.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
526.0
416.0
432.0
446.0
454.0
462.0
476.0
494.0
508.0
523.3
414.0
437.4
443.0
464.0
494.0
508.0

0.0
0.0
0.0
0.0
0.0
0.0

Elevation

(ft)
0.0
400.0
418.0
434.1
450.0
464.1
482.1
500.0
511.8
531.0
420.0
436.0
450.0
458.0
466.2
479.6
498.1
512.5
527.4
418.3
437.4
447.3
468.0
498.1
512.6
0.0
0.0
0.0
0.0
0.0
0.0

Area

(ft )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Peak Max HGL

Inflow

(cfs)
8.19
11.61
10.94
8.30
8.30
5.83
5.83
5.83
5.83
3.00
11.21
11.21
11.21
11.21
11.21
11.21
11.21
11.21
11.22
7.58
7.18
6.31
4.89
3.03
1.31
2.65
2.47
3.00
0.40
0.88
0.70

Elevation
Attained

(ft)
535.71
394.59
411.57
430.51
446.51
460.42
478.40
496.39
508.38
526.29
417.68
432.69
445.77
454.77
462.72
476.58
494.63
508.70
524.04
414.43
433.49
443.49
464.37
494.30
508.24
416.21
450.21
545.28
416.68
436.18
445.72

Max
Surcharge
Depth
Attained
(ft)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Min
Freeboard
Attained

(ft)
3.29
5.41
6.45
3.61
3.50
3.67
3.71
3.63
3.45
4.67
2.32
3.33
4.21
3.25
3.52
3.00
3.50
3.81
3.35
3.87
3.91
3.78
3.66
3.76
4.37
0.29
0.79
0.72
0.82
0.32
0.78

Time of

Peak

Flooding
Occurrence
(days hh:mm)

[=NeloleoNololcNololol-Nololo ool oo ool olo o oo o ool e NeoNel

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

BARTELT

Total
Flooded
Volume

(ac-in)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total Time
Flooded

(min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Node Summary

Element
1D

HP-22

HP-23

WB-08

WB-21

WB-22

WB-23

Out-A
Out-A_1.1-Tee
Out-A_1.2-Tee
Out-A_2-Tee
Out-B
Stor-A_1.1-Tee
Stor-A_1.2-Tee
Stor-A_2-Tee

Drainage Report
Matthes Vineyards

Element
Type

Junction
Junction
Junction
Junction
Junction
Junction
Outfall
Outfall
Outfall
Outfall
Outfall
Storage Node
Storage Node
Storage Node

Invert Ground/Rim

Elevation

(fo
467.0
498.0
514.0
445.0
467.0
498.0
360.0
378.0
378.0
378.0
368.0
378.0
378.0
378.0

(Max)
Elevation

(ft)
468.0
499.0
515.0
446.0
468.0
499.0

384.0
384.0
384.0

Initial Surcharge Ponded

Water
Elevation

(ft)
0.0
0.0
0.0
0.0
0.0
0.0

378.0
378.0
378.0

Elevation

(ft)
0.0
0.0
0.0
0.0
0.0
0.0

Area

(ft )
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Peak Max HGL

Inflow

(cfs)
0.82
0.81
2.84
0.71
1.05
0.91
9.92

10.80
10.51
7.16
8.19
11.61
11.21
7.58

Elevation
Attained

(ft)
467.23
498.23
514.19
445.22
467.26
498.25
360.00
378.00
378.00
378.00
368.71
383.54
383.29
382.36

Max
Surcharge
Depth
Attained
(ft)

0.00
0.00
0.00
0.00
0.00
0.00

Min
Freeboard
Attained

(ft)
0.77
0.77
0.81
0.78
0.74
0.75

Time of

Peak

Flooding
Occurrence
(days hh:mm)

[eleolelolNoNol

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

BARTELT

Total
Flooded
Volume

(ac-in)
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

Total Time
Flooded

(min)
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

100-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Link Summary

Element
D

Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1.
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1
Pipe-A-01.1.
Pipe-A-01.2.1
Pipe-A-01.2.2
Pipe-A-01.2.3
Pipe-A-01.2.4
Pipe-A-01.2.5
Pipe-A-01.2.6
Pipe-A-01.2.7
Pipe-A-01.2.8
Pipe-A-01.2.9
Pipe-A-02.1
Pipe-A-02.2
Pipe-A-02.3
Pipe-A-02.4
Pipe-A-02.5
Pipe-A-02.6
DC-B
DV-02W
DV-04

DV-08

DV-09

DV-19

DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

LN UL R W=

Drainage Report

Element
Type

Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

Matthes Vineyards

From
(Inlet)
Node

DC-B
HP-02
HP-04W
WB-08
HP-09
HP-19
HP-20
WB-21
HP-21
WB-22
HP-22
WB-23
HP-23

To (Outlet)
Node

Stor-A_1.1-Tee
DI 01
DI 02
DI 03
DI 04
DI 05
DI 06
DI 07
DI 08
Stor-A_1.2-Tee
DI 10
DI 11
DI 12
DI 13
DI 14
DI 15
DI 16
DI 17
Stor-A_2-Tee
DI 19
DI 20
DI 21
DI 22
DI 23
Out-B
DI 02
DI 04
DI 08
DI 09
DI 19
DI 20
DI 21
DI 21
DI 22
DI 22
DI 23
DI 23

Length

(ft)
65.4
69.5
68.8
79.4
71.2
75.4
68.9
425
80.5

165.0
96.9
86.9
80.7
60.0
57.3
72.0
73.3

106.6

119.8
56.9
76.1
99.3

158.3

151.9

950.0

173.0

163.0

220.0

150.0

121.0

114.0
81.0

114.0

143.0

121.0

172.0

165.0

Inlet
Invert
Elevation

Outlet Average Diameter or Manning's
Height Roughness

Invert
Elevation

Slope

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013

Peak Design Flow
Capacity Design Flow

Flow

(cfs)
11.61
10.94

8.30
8.30
5.83
5.83

(cfs)
17.62
17.62
18.72
16.00
15.80
17.41
18.21
18.94

Peak Flow/ Peak Flow Peak Flow

Ratio

0.66
0.62
0.44
0.52
0.37
0.34
0.32
0.31

0.65
0.80
0.81
0.94

0.64
0.63
0.72
0.83
0.39
0.35
0.49
0.30
0.20
0.12
0.01
0.10
0.10

0.21
0.07
0.07
0.11
0.12
0.18
0.13
0.15
0.13

Velocity

(ft/sec)
23.94
23.62
23.11
20.55
18.58
19.96
20.62
21.22

Depth

(ft)
0.59
0.57
0.47
0.51
0.42
0.40
0.39
0.38
0.29
0.59
0.68
0.68
0.77
0.72
0.58
0.58
0.63
0.70
0.43
0.41
0.49
0.37
0.30
0.24
0.71
0.21
0.21
0.19
0.28
0.18
0.18
0.22
0.22
0.26
0.23
0.24
0.23

BARTELT

E N

Peak Flow

GINEERING

Total Time Reported

Depth/ Surcharged Condition

Total Depth
Ratio

0.59
0.57
0.47
0.51
0.42
0.40
0.39
0.38
0.29
0.59
0.68
0.69
0.77
0.72
0.58
0.58
0.63
0.70
0.43
0.41
0.49
0.37
0.30
0.24
0.18
0.42
0.42
0.37
0.56
0.37
0.36
0.44
0.45
0.53
0.46
0.49
0.47

(min)
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Link Summary

Element
D

Orifice-A_1.1-01
Orifice-A_1.1-02
Orifice-A_1.1-03
Orifice-A_1.1-04
Orifice-A_1.1-05
Orifice-A_1.1-06
Orifice-A_1.1-07
Orifice-A_1.1-08
Orifice-A_1.1-09

Orifice-A

1.1-10

Orifice-A_1.2-01
Orifice-A_1.2-02
Orifice-A_1.2-03
Orifice-A_1.2-04
Orifice-A_1.2-05
Orifice-A_1.2-06
Orifice-A_1.2-07
Orifice-A_1.2-08
Orifice-A_1.2-09
Orifice-A_1.2-10
Orifice-A_2-01
Orifice-A_2-02
Orifice-A_2-03
Orifice-A_2-04
Orifice-A_2-05
Orifice-A_2-06
Orifice-A_2-07
Orifice-A_2-08
Orifice-A_2-09
Orifice-A_2-10

Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1
Weir-A_1

.1-01
1-02
.1-03
.1-04
.2-01
.2-02
.2-03
.2-04

Weir-A_2-01
Weir-A_2-02
Weir-A_2-03

Drainage Report

Element From

Type

Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Orifice
Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Weir

Matthes Vineyards

(Inlet)
Node

Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_T.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_2-
Stor-A_2-
Stor-A_2-
Stor-A_2-

1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
1-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
2-Tee
Tee

Tee

Tee

Tee

Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee

Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.
Stor-A_1.

1-Tee
1-Tee
1-Tee
1-Tee
2-Tee
2-Tee
2-Tee
2-Tee

Stor-A_2-Tee
Stor-A_2-Tee
Stor-A_2-Tee

To (Outlet) Length Inlet
Node Invert
Elevation

(ft) (ft)

Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.1-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_1.2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0
Out-A_2-Tee 378.0

Outlet Average Diameter or Manning's

Invert
Elevation

Slope

Height Roughness

BARTELT

ENGINEERING

Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

Flow

(cfs)
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
2.54
2.54
2.54
2.54
2.47
2.47
2.47
2.47
2.20
2.20
2.20

Capacity Design Flow  Velocity Depth Depth/ Surcharged Condition
Ratio Total Depth
Ratio
(cfs) (ft/sec) (ft) (min)

100-Yr, 24-hr Storm Event; Post-Development
Page 6 of 58



May 2023 - Revised
Job No. 20-01

Subbasin Hydrology

Subbasin : Sub-A (Offsite SE)
Input Data

Area (ac) coveveeveeeererienenens

Peak Rate Factor ....

Weighted Curve Number

Rain Gage ID .......c.c..... Rain Gage-01

Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Woods, Fair 0.29 C 73
Brush, Poor 1.6 D 83
Composite Area & Weighted CN 1.89 81.47

Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

Tc = (0.007 * ((n * Lf)A0.8)) / ((P0.5) * (SFA0.4))

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 * (Sf70.5) (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 * (Sf70.5) (cultivated straight rows surface)
=7.0 * (Sf70.5) (short grass pasture surface)
=5.0 * (Sf20.5) (woodland surface)

=2.5 * (Sf70.5) (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 * (RM(2/3)) * (Sf20.5)) / n

R =Aq/Wp
Te = (Lf/ V) / (3600 sec/hr)

Drainage Report
Matthes Vineyards

BARTELT

100-Yr, 24-hr Storm Event; Post-Development

Page 7 of 58



May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Where :

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

R = Hydraulic Radius (ft)

Aq = Flow Area (ft?)

Wop = Wetted Perimeter (ft)

V = Velocity (ft/sec)

Sf = Slope (ft/ft)

n = Manning's roughness

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 29 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.34 0 0
Computed Flow Time (min) : 4.97 0 0

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 279 0 0
Slope (%) : 28 0 0
Surface Type : Grass pasture Unpaved Unpaved
Velocity (ft/sec) : 3.7 0 0
Computed Flow Time (min) : 1.26 0 0

Total TOC (Min) ..ocvevervenees 6.23

Subbasin Runoff Results

Total Rainfall (iN) c.evveveeeereeieeeeseeeee e 10.1

Total RUNOFF (IN) eeveeveiiiieiceeeceee e 7.81

Peak RUNOFF (CFS) vovvvvereieieiiieieeeeeeeeee e .. 3.85

Weighted Curve Number .. 81.47

Time of Concentration (days hh:mm:ss) .. 000:06:14

Drainage Report 100-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 8 of 58
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A (Offsite W)
Input Data
Area (ac) cveeveeeerreeeennenenn

Peak Rate Factor ....
Weighted Curve Number

Rain Gage ID .....cccoceueee Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Brush, Poor 2.13 D 83
Composite Area & Weighted CN 2.13 83
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 19 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.28 0 0
Computed Flow Time (min) : 5.89 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 633 0 0
Slope (%) : 18 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 2.97 0 0
Computed Flow Time (min) : 3.55 0 0
Total TOC (MiN) cveevvereenenns 9.44
Subbasin Runoff Results
Total Rainfall (iN) ..ecveveieieeieieceee e 10.1
Total Runoff (in) .. . 8
Peak Runoff (cfs) .. .. 4.44
Weighted Curve Number ... 83
Time of Concentration (days hh:mm:ss) .. 000:09:26
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 10 of 58



May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A (Offsite W)

2.6

BARTELT

Rainfall Intensity Graph

2.5
2.4+
2.3
2.2
2.1

1.9
1.8
1.7+
1.6
1.5
1.4+
1.3
1.2+
1.1

Rainfall (in/hr)

0.9
0.8
0.7
0.6
0.5
0.4+
0.3
0.2
0.1

Time (hrs)

Runoff Hydrograph

4.8
4.6
4.4
4.2

3.8
3.6
3.4
3.2

2.8
2.6
2.4
2.2

Runoff (cfs)

1.8+
1.6
1.4+
1.2+

0.8
0.6
0.4
0.2

Drainage Report
Matthes Vineyards

Time (hrs)

100-Yr, 24-hr Storm Event; Post-Development
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Subbasin : Sub-A_01E

Input Data

ATA (BC) tvveveerreereereeeesteeee st este e e esae e s e steeaesseesseeseeseessenraenes 0.82
Peak Rate Factor .... .
Weighted Curve Number ..

Rain Gage ID .....cccoceueee

Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.82 D 80
Composite Area & Weighted CN 0.82 80

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 30 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.27 0 0
Computed Flow Time (min) : 6.18 0 0

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 77 0 0
Slope (%) : 31 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 3.9 0 0
Computed Flow Time (min) : 0.33 0 0

Total TOC (MiN) coveevvereeeanns 6.51

Subbasin Runoff Results

Total Rainfall (iN) ..ecveveieieeieieceee e 10.1

Total RUNOFT (IN) cuvevieeieiieieseeeecee e 7.62

Peak Runoff (cfs) 1.63

Weighted Curve Number .. 80

Time of Concentration (days hh:mm:ss) .. 000:06:31

Drainage Report 100-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 12 of 58
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Subbasin : Sub-A_01W-02
Input Data
Area (ac) cveeveeeerreeeennenenn

Peak Rate Factor ....
Weighted Curve Number

Rain Gage ID .....cccoceueee Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.34 D 80
Composite Area & Weighted CN 0.34 80
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 60 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 4.83 0 0
Total TOC (MiN) cveevvereennnns 4.83
Subbasin Runoff Results
Total Rainfall (iN) ..ecveveeeiecieieeeee e 10.1
Total Runoff (in) .. . 7.62
Peak Runoff (cfs) .. 0.68
Weighted Curve Number ... 80
Time of Concentration (days hh:mm:ss) .. 000:04:50
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development

Matthes Vineyards Page 14 of 58



86 Jo G| 98e( spreAaulIp saynew
WdWdo[aAR(-1S0d JUSAT WIS JY-+Z “IA-001 1oday a8eurei(q

(say) swiL

|-S0°0

T0

-ST0

1c0

|-SC0

€0

l-S€0

70

(s39) youny

|-Sv'0

S0

-GS0

190

-S9°0

L0

S.°0

ydeiboipAH jjouny

(say) swiL

70
EAY
€0
-0
S0
190
L0
|80
160

FT'T
¢’ T
€T
v'T
ST
9T
LT
18T
6T

(ay/ur) qrejurey

T2
x4
€¢
V2
FG'¢C
9'c

ydeio Alsuaiuj |rejurey

Z0-MTO0 V-qns : uiseqqns

10-0Z "ON 9of
._nl_ .||._ ._.N_ <m_ PasIAY - £70T AW



May 2023 - Revised
JogyNo. 20-01evIse BA RT E I_T

Subbasin : Sub-A_02-04
Input Data
Area (ac) cveeveeeerreeeennenenn

Peak Rate Factor ....
Weighted Curve Number

Rain Gage ID .....cccoceueee Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.33 D 80
Composite Area & Weighted CN 1.33 80
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0
Total TOC (MiN) coveevvereennnns 6.68
Subbasin Runoff Results
Total Rainfall (iN) ..ecveveeeiecieieeeee e 10.1
Total Runoff (in) .. . 7.62
Peak Runoff (cfs) .. 2.65
Weighted Curve Number ... 80
Time of Concentration (days hh:mm:ss) .. 000:06:41
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Rainfall (in/hr)

Runoff (cfs)

Drainage Report
Matthes Vineyards

BARTELT

Subbasin : Sub-A_02-04

Rainfall Intensity Graph
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1.5
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1.3
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1.1

0.9
0.8
0.7
0.6
0.5
0.4+
0.3
0.2
0.1

Time (hrs)

Runoff Hydrograph

2.8
2.7
2.6
2.5
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2.3
2.2
2.1

1.9
1.8
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1.6
1.5
1.4+
1.3
1.2+
1.1+

0.9
0.8
0.7
0.6
0.5
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100-Yr, 24-hr Storm Event; Post-Development
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Subbasin : Sub-A_04-06
Input Data
Area (ac) cveeveeeerreeeennenenn

Peak Rate Factor ....
Weighted Curve Number

Rain Gage ID .....cccoceueee Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.24 D 80
Composite Area & Weighted CN 1.24 80
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0
Total TOC (MiN) coveevvereennnns 6.68
Subbasin Runoff Results
Total Rainfall (iN) ..ecveveeeiecieieeeee e 10.1
Total Runoff (in) .. . 7.62
Peak Runoff (cfs) .. 2.47
Weighted Curve Number ... 80
Time of Concentration (days hh:mm:ss) .. 000:06:41
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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Subbasin : Sub-A_06-09
Input Data
Area (ac) cveeveeeerreeeennenenn

Peak Rate Factor ....
Weighted Curve Number

Rain Gage ID .....cccoceueee Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 1.43 D 80
Composite Area & Weighted CN 1.43 80
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 6.68 0 0
Total TOC (MiN) coveevvereennnns 6.68
Subbasin Runoff Results
Total Rainfall (iN) ..ecveveeeiecieieeeee e 10.1
Total Runoff (in) .. . 7.62
Peak Runoff (cfs) .. 2.84
Weighted Curve Number ... 80
Time of Concentration (days hh:mm:ss) .. 000:06:41
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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Job No. 20-01

Subbasin : Sub-A_06-09
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BARTELT

Rainfall Intensity Graph

2.5
2.4
2.3
2.2
2.1

1.9
1.8
1.7+
1.6
1.5
1.4+
1.3
1.2
1.1+

Rainfall (in/hr)

0.9
0.8
0.7
0.6
0.5
0.4+
0.3
0.2
0.1

Time (hrs)

Runoff Hydrograph

3.1

2.9
2.8
2.7
2.6
2.5
2.4
2.3
2.2
2.1

1.9+
1.8
1.7
1.6
1.5
1.4+
1.3
1.2+
1.1+

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Runoff (cfs)

Drainage Report
Matthes Vineyards

Time (hrs)

100-Yr, 24-hr Storm Event; Post-Development
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Subbasin : Sub-A_09

Input Data

ATA (BC) tvveveerreereereeeesteeee st este e e esae e s e steeaesseesseeseeseessenraenes 1.49
Peak Rate Factor .... .
Weighted Curve Number ..

Rain Gage ID .....cccoceueee

Rain Gage-01

Composite Curve Number

32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.64 D 80
Pasture, grassland, or range, Good 0.06 C 74
Woods, Fair 0.06 C 73
Brush, Poor 0.73 D 83
Composite Area & Weighted CN 1.49 80.95

Time of Concentration

Subarea Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 12 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 7.08 0 0

Subarea Subarea Subarea

Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 350 0 0
Slope (%) : 26 0 0
Surface Type : Grass pasture  Unpaved Unpaved
Velocity (ft/sec) : 3.57 0 0
Computed Flow Time (min) : 1.63 0 0

Total TOC (MiN) ceveevvereenanns 8.71

Subbasin Runoff Results

Total Rainfall (in) 10.1

Total Runoff (in) 7.74

Peak Runoff (cfs) 3

Weighted Curve Number .. 80.95

Time of Concentration (days hh:mm:ss) .. .. 000:08:43

Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_09

2.6

BARTELT

Rainfall Intensity Graph

2.5
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Drainage Report
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100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_18
Input Data
Area (ac) cveeveeeerreeeennenenn

Peak Rate Factor ....
Weighted Curve Number

Rain Gage ID ....cccvevveveeicienicreccee Rain Gage-01
Composite Curve Number
32 Area Soil Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 2.7 D 80
Brush, Poor 2.8 D 83
Composite Area & Weighted CN 5.5 81.53
Time of Concentration
Subarea Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.3 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 18 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.28 0 0
Computed Flow Time (min) : 6.02 0 0
Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 274 0 0
Slope (%) : 27 0 0
Surface Type : Grass pasture UnpavecUnpaved
Velocity (ft/sec) : 3.64 0 0
Computed Flow Time (min) : 1.25 0 0
Total TOC (MiN) cveevevenennee. 7.28
Subbasin Runoff Results
Total Rainfall (in) ..cc.eeevveeeiieiieieeeeeeee e, 10.1
Total RUNOFF (iN) ceveevieiieeiieiecee e 7.81
Peak RUNOFT (CFS) wvveuveeeeiieiieiecie et 11.22
Weighted Curve Number 81.53
Time of Concentration (days hh:mm:ss) ................. 0 00:07:17
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_18

2.6

BARTELT

Rainfall Intensity Graph
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Drainage Report
Matthes Vineyards

Time (hrs)

100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_19-20

Input Data
ATEA (AC) vttt 0.2
Peak Rate Factor ............. 484
Weighted Curve Number ... 80
RAIN Gage ID ...oveeiiiiiiiiiiiicecceeceec e Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.2 D 80
Composite Area & Weighted CN 0.2 80

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 92 0 0
Slope (%) : 24 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 6.32 0 0

Total TOC (Min) .ceevenveennee 6.32

Subbasin Runoff Results

Total Rainfall (in) .e..coveeveineieiriiceneeecce 10.1
Total Runoff (in) 7.62
Peak Runoff (cfs) 0.39
Weighted Curve Number .........ccccooiiienininieenne. 80
Time of Concentration (days hh:mm:ss) ................. 0 00:06:19
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_20-21

BARTELT

Input Data
AT€A (AC) vttt 0.44
Peak Rate Factor ............. 484
Weighted Curve Number ... 80
RAIN Gage ID ...oveeiiiiiiiiiiiicecceeceec e Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.44 D 80
Composite Area & Weighted CN 0.44 80
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 70 0 0
Slope (%) : 20 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.21 0 0
Computed Flow Time (min) : 5.46 0 0
Total TOC (Min) «.ccvvevennenee. 5.46
Subbasin Runoff Results
Total Rainfall (in) ....coceviiieriniiiceee 10.1
Total Runoff (in) 7.62
Peak Runoff (cfs) 0.88
Weighted Curve Number .........ccccooiiienininieenne. 80
Time of Concentration (days hh:mm:ss) ................. 0 00:05:28

Drainage Report
Matthes Vineyards

100-Yr, 24-hr Storm Event; Post-Development
Page 28 of 58
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_21E-22
Input Data

AT€A (AC) vttt
Peak Rate Factor .............
Weighted Curve Number ...
RAIN Gage ID ...ovieiiiiiiiiiiiicecceeccec e

Composite Curve Number
32
Soil/Surface Description

0.38
484
77.32

Rain Gage-01

Area
(acres)

Soil
Group Number

BARTELT

Curve

Pasture, grassland, or range, Good
Pasture, grassland, or range, Good
Composite Area & Weighted CN

Time of Concentration

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :
Slope (%) :
2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (Min) .ceevenvevnnee 5.17

Subbasin Runoff Results

Total Rainfall (in) ...cooeviiieiiniiieeeee
Total Runoff (in) ....
Peak RUNOFF (CfS) .evueereriiiiiiiinieieicccecee,
Weighted Curve Number .........ccccooiiieneninennenne.
Time of Concentration (days hh:mm:ss) .................

Drainage Report
Matthes Vineyards

0.21
0.17
0.38

Subarea
A

D
C

80
74
77.32

Subarea Subarea

B

C

0.4

73

25
4.43
0.24
5.17

10.1
7.27
0.72
77.32

0 00:05:10

[cNoNoNoNole]

[cNoNoloNeNe)

100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_21E-22

2.6

BARTELT

Rainfall Intensity Graph
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_21W-22

Input Data
ATEA (AC) vttt 0.35
Peak Rate Factor ............. 484
Weighted Curve Number ... 80
RAIN Gage ID ...oveeiiiiiiiiiiiicecceeceec e Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.35 D 80
Composite Area & Weighted CN 0.35 80

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 26 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.25 0 0
Computed Flow Time (min) : 6.54 0 0

Total TOC (Min) .ceevenveennee 6.54

Subbasin Runoff Results

Total Rainfall (in) .e..coveeveineieiriiceneeecce 10.1
Total Runoff (in) 7.62
Peak Runoff (cfs) 0.7
Weighted Curve Number .........ccccooiiienininieenne. 80
Time of Concentration (days hh:mm:ss) ................. 0 00:06:32
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_21W-22

2.6

BARTELT

Rainfall Intensity Graph
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100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_22E-23
Input Data

AT€A (AC) vttt
Peak Rate Factor .............
Weighted Curve Number ...
RAIN Gage ID ...oveeiiiiiiiiiiiicecceeceec e

Composite Curve Number
32
Soil/Surface Description

BARTELT

Pasture, grassland, or range, Good
Pasture, grassland, or range, Good
Composite Area & Weighted CN

Time of Concentration

Sheet Flow Computations
Manning's Roughness :
Flow Length (ft) :
Slope (%) :
2 yr, 24 hr Rainfall (in) :
Velocity (ft/sec) :
Computed Flow Time (min) :
Total TOC (Min) .ceevenvevnnee 8.48

Subbasin Runoff Results

Total Rainfall (in) ...cooeviiieiiniiieeeee
Total Runoff (in) ....
Peak RUNOFF (CfS) .evueereriiiiiiiinieieicccecee,
Weighted Curve Number .........ccccooiiienininienne,
Time of Concentration (days hh:mm:ss) .................

Drainage Report
Matthes Vineyards

0.59
484
75
Rain Gage-01
Area Soil  Curve
(acres) Group Number
0.1 D 80
0.49 C 74
0.59 75
Subarea  Subarea Subarea
A B C
0.4 0 0
105 0 0
15 0 0
4.43 0 0
0.21 0 0
8.48 0 0
10.1
6.97
1.06
75
0 00:08:29

100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_22E-23

2.6

BARTELT

Rainfall Intensity Graph
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100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_22W-23

Input Data
ATEA (AC) vttt 0.42
Peak Rate Factor ............. 484
Weighted Curve Number ... 79.28
RAIN Gage ID ...ovieiiiiiiiiiiiicecceeccec e Rain Gage-01

Composite Curve Number

32 Area Soil  Curve

Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.37 D 80
Pasture, grassland, or range, Good 0.05 C 74
Composite Area & Weighted CN 0.42 79.28

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 75 0 0
Slope (%) : 23 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.23 0 0
Computed Flow Time (min) : 5.46 0 0

Total TOC (Min) .ceevenvevnnee 5.46

Subbasin Runoff Results

Total Rainfall (in) .e..ccveceeineiieiniicieieeeceee 10.1
Total Runoff (in) .... 7.52
Peak RUNOFF (CfS) .ouveureeiiiiciciicceee 0.82
Weighted Curve Number .........ccccooiiieneninennenne. 79.28
Time of Concentration (days hh:mm:ss) ................. 0 00:05:28
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_22W-23

2.6

BARTELT

Rainfall Intensity Graph
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_23E-24

Input Data
ATEA (AC) vttt 0.52
Peak Rate Factor ............. 484
Weighted Curve Number ... 74
RAIN Gage ID ...oveeiiiiiiiiiiiicecceeceec e Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.52 C 74
Composite Area & Weighted CN 0.52 74

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 50 0 0
Slope (%) : 6 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.12 0 0
Computed Flow Time (min) : 6.75 0 0

Total TOC (Min) .ceevenveennee 6.75

Subbasin Runoff Results

Total Rainfall (in) .e..coveeveineieiriiceneeecce 10.1
Total Runoff (in) 6.84
Peak Runoff (cfs) 0.91
Weighted Curve Number .........ccccooiiienininieenne. 74
Time of Concentration (days hh:mm:ss) ................. 0 00:06:45
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_23E-24

2.6

BARTELT

Rainfall Intensity Graph
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Subbasin : Sub-A_23W-24

Input Data
ATEA (AC) vttt 0.43
Peak Rate Factor ............. 484
Weighted Curve Number ... 77.33
RAIN Gage ID ...ovieiiiiiiiiiiiicecceeccec e Rain Gage-01

Composite Curve Number

32 Area Soil  Curve

Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.24 D 80
Pasture, grassland, or range, Good 0.19 C 74
Composite Area & Weighted CN 0.43 77.33

Time of Concentration

Subarea  Subarea Subarea

Sheet Flow Computations A B C
Manning's Roughness : 0.4 0 0
Flow Length (ft) : 90 0 0
Slope (%) : 24 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.24 0 0
Computed Flow Time (min) : 6.21 0 0

Total TOC (Min) .ceevenvevnnee 6.21

Subbasin Runoff Results

Total Rainfall (in) .e..ccveceeineiieiniicieieeeceee 10.1
Total Runoff (in) .... 7.27
Peak RUNOFF (CfS) .ouveureeiiiiciciicceee 0.81
Weighted Curve Number .........ccccooiiieneninennenne. 77.33
Time of Concentration (days hh:mm:ss) ................. 0 00:06:13
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-A_24

BARTELT

Input Data
ATEA (AC) vttt 0.7
Peak Rate Factor ............. 484
Weighted Curve Number ... . 77.2
RAIN Gage ID ...ovveiiiiiiieeiiiceeeee e Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Pasture, grassland, or range, Good 0.14 D 80
Pasture, grassland, or range, Good 0.06 C 74
Woods, Fair 0.31 C 73
Brush, Poor 0.19 D 83
Composite Area & Weighted CN 0.7 77.2
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.47 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 26 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.22 0 0
Computed Flow Time (min) : 7.44 0 0
Subarea  Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 89 0 0
Slope (%) : 25 0 0
Surface Type : Forest ~ UnpavecUnpaved
Velocity (ft/sec) : 1.25 0 0
Computed Flow Time (min) : 1.19 0 0
Total TOC (Min) .ceevenvevnnnee 8.63
Subbasin Runoff Results
Total Rainfall (in) ....ccveveeineiieiriiceneeieceeee 10.1
Total Runoff (in) .... 7.26
Peak Runoff (cfs) ............. 1.31
Weighted Curve Number ......... . 77.2
Time of Concentration (days hh:mm:ss) ................. 0 00:08:38

Drainage Report
Matthes Vineyards

100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Subbasin : Sub-A_24

2.6

BARTELT

Rainfall Intensity Graph
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100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
Job No. 20-01

Subbasin : Sub-B

BARTELT

Input Data
ATEA (AC) vttt 5.05
Peak Rate Factor ............. 484
Weighted Curve Number ... . 73.2
RAIN Gage ID ...ovveiiiiiiieeiiiceeeee e Rain Gage-01
Composite Curve Number
32 Area Soil  Curve
Soil/Surface Description (acres) Group Number
Woods, Fair 4.03 C 73
Pasture, grassland, or range, Good 1.02 C 74
Composite Area & Weighted CN 5.05 73.2
Time of Concentration
Subarea  Subarea Subarea
Sheet Flow Computations A B C
Manning's Roughness : 0.8 0 0
Flow Length (ft) : 100 0 0
Slope (%) : 11 0 0
2 yr, 24 hr Rainfall (in) : 4.43 0 0
Velocity (ft/sec) : 0.1 0 0
Computed Flow Time (min) : 16.07 0 0
Subarea  Subarea Subarea
Shallow Concentrated Flow Computations A B C
Flow Length (ft) : 293 0 0
Slope (%) : 27 0 0
Surface Type : Forest  UnpavecUnpaved
Velocity (ft/sec) : 1.3 0 0
Computed Flow Time (min) : 3.76 0 0
Total TOC (Min) weovevvrvreenene 19.82
Subbasin Runoff Results
Total Rainfall (in) .e..ccveeeeineiieiiiiciecceceee 10.1
Total Runoff (in) .... 6.74
Peak Runoff (cfs) ............. 8.22
Weighted Curve Number ............c....... . 73.2
Time of Concentration (days hh:mm:ss) ................. 0 00:19:49

Drainage Report
Matthes Vineyards
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May 2023 - Revised
Job No. 20-01

Channel Input

Element
1D

Length

(fo)
950.00
173.00
162.99
220.00
150.00
121.00
114.00

81.00
114.00
143.00
121.00
172.00
165.00

DC-B
DV-02W
DV-04
DV-08
DV-09
DV-19
DV-20
DV-21E
DV-21W
DV-22E
DV-22W
DV-23E
DV-23W

Drainage Report
Matthes Vineyards

Inlet
Invert
Elevation
(ft)
535.00
416.00
450.00
514.00
545.00
416.50
436.00
445.00
445.50
467.00
467.00
498.00
498.00

Outlet
Invert
Elevation
(ft)
368.00
411.00
446.00
508.00
526.00
414.00
433.00
443.00
443.00
464.00
464.00
494.00
494.00

Total Average Shape

Drop

(ft)
167.00
5.00
4.00
6.00
19.00
2.50
3.00
2.00
2.50
3.00
3.00
4.00
4.00

Slope

(%)

17.58 User-Defined

2.89 Triangular
2.45 Triangular
2.73 Triangular
12.67 Triangular
2.07 Triangular
2.63 Triangular
2.47 Triangular
2.19 Triangular
2.10 Triangular
2.48 Triangular
2.33 Triangular
2.42 Triangular

Height Width Manning's Entrance Exit/Bend Additional

(ft)
4.0
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

(fo
18.9
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0

Roughness

0.040
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.033

Losses

0.000
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

BARTELT

Initial Flap

Flow Gate

(cfs)

0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No

100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revi
Job No. 20-01

sed

Channel Results

Element Peak
ID Flow

(cfs)
DC-B 8.19
DV-02W 2.64
DV-04 2.47
DV-08 2.83
DV-09 3.00
DV-19 0.39
DV-20 0.88
DV-21E  0.71
DV-21W 0.70
DV-22E  1.05
DV-22W 0.82
DV-23E  0.91
DV-23W 0.81

Drainage Report

Matthes Vineyards

Time of Design Flow
Peak Flow
Occurrence

(days hh:mm)

0

el eoNeolBoNoBeoBoNeoBoNeoBoNe]

08:10
08:00
08:00
08:01
08:00
08:00
08:00
08:00
08:00
08:01
08:00
08:01
08:00

Capacity

(cfs)
860.24
27.23
25.09
39.68
14.25
5.76
12.99
6.29
5.93
5.80
6.31
6.11
6.23

Peak Flow/ Peak Flow Travel Peak Flow

Design Flow
Ratio

0.01
0.10
0.10
0.07
0.21
0.07
0.07
0.11
0.12
0.18
0.13
0.15
0.13

Velocity

(ft/sec)
7.22
1.70
1.57
1.54
4.29
1.32
1.48
1.63
1.55
1.69
1.69
1.70
1.68

Time

(min)
2.19
1.70
1.73
2.38
0.58
1.53
1.28
0.83
1.23
1.41
1.19
1.69
1.64

Depth

(ft)
0.71
0.21
0.21
0.19
0.28
0.18
0.18
0.22
0.22
0.26
0.23
0.24
0.23

Peak Flow Total Time Reported
Depth/ Surcharged Condition

Total Depth
Ratio

0.18
0.42
0.42
0.37
0.56
0.37
0.36
0.44
0.45
0.53
0.46
0.49
0.47

(min)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

BARTELT

100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised

Job No. 20-01

Pipe Input

Element
1D

Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.

[ NG Y G Y

N
N

Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.

Pipe-A-02.1
Pipe-A-02.2
Pipe-A-02.3
Pipe-A-02.4
Pipe-A-02.5
Pipe-A-02.6

Drainage Report

SomNonkwivo

3
4
5
6
7
8
9

Matthes Vineyards

Length

(fo
65.4
69.5
68.8
79.4
71.2
75.4
68.9
42.5
80.5

165.0
96.9
86.9
80.7
60.0
57.3
72.0
73.3

106.6

119.8
56.9
76.1
99.3

158.3

151.9

Inlet
Invert
Elevation
(ft)
394.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
526.0
417.0
432.0
445.0
454.0
462.0
476.0
494.0
508.0
523.3
414.0
433.0
443.0
464.0
494.0
508.0

Outlet Total Average Pipe

Invert
Elevation
(ft)
378.0
394.0
411.0
430.0
446.0
460.0
478.0
496.0
508.0
378.0
417.0
432.0
445.0
454.0
462.0
476.0
494.0
508.0
378.0
414.0
433.0
443.0
464.0
494.0

Drop

(ft)
16.00
17.00
19.00
16.00
14.00
18.00
18.00
12.00
18.00
39.00
15.00
13.00

9.00

8.00
14.00
18.00
14.00
15.30
36.00
19.00
10.00
21.00
30.00
14.00

Slope Shape

(%)
24.5 CIRCULAR
24.5 CIRCULAR
27.6 CIRCULAR
20.2 CIRCULAR
19.7 CIRCULAR
23.9 CIRCULAR
26.1 CIRCULAR
28.3 CIRCULAR
22.4 CIRCULAR
23.6 CIRCULAR
15.5 CIRCULAR
15.0 CIRCULAR
11.2 CIRCULAR
13.3 CIRCULAR
24.5 CIRCULAR
25.0 CIRCULAR
19.1 CIRCULAR
14.4 CIRCULAR
30.1 CIRCULAR
33.4 CIRCULAR
13.1 CIRCULAR
21.1 CIRCULAR
19.0 CIRCULAR

9.2 CIRCULAR

Pipe Manning's Entrance Exit/Bend Additional
Diameter or Roughness

Height
(in)
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

Losses

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

BARTELT

Initial Flap  No. of
Flow Gate Barrels

(cfs)

0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No
0.00 No

U GGG Y
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May 2023 - Revised

Job No. 20-01

Pipe Results

Element
1D

Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.
Pipe-A-01.

N m =m0 o a4

Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.
Pipe-A-01.2.

N
N

Pipe-A-02.1
Pipe-A-02.2
Pipe-A-02.3
Pipe-A-02.4
Pipe-A-02.5
Pipe-A-02.6

Drainage Report

SomNonkwivo

3
4
5
6
7
8
9

Matthes Vineyards

Peak
Flow

(cfs)

11

.61

10.94
8.30
8.30
5.83
5.83
5.83
5.83
3.00

11
11
11
11

.21
.21
.21
.21
11.
11.
11.
11.
11.

7.58
7.18
6.31
4.89
3.03

1

31

Time of Design Flow

Peak Flow
Occurrence

(days hh:mm)

0

[eNeleoBoNoBololoNolNoBoRoBoRoBoNoBoNoNeoBoNe o Ne)

08:01
08:01
08:01
08:01
08:01
08:01
08:01
08:01
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:00
08:01
08:01
08:01
08:01
08:01
08:00

Peak Flow/ Peak Flow Travel Peak Flow

Capacity Design Flow

(cfs)
17.62
17.62
18.72
16.00
15.80
17.41
18.21
18.94
16.85
17.32
14.02
13.78
11.90
13.01
17.62
17.81
15.57
13.52
19.53
20.58
12.91
16.38
15.51
10.82

Ratio

0.66
0.62
0.44
0.52
0.37
0.34
0.32
0.31
0.18
0.65
0.80
0.81
0.94
0.86
0.64
0.63
0.72
0.83
0.39
0.35
0.49
0.30
0.20
0.12

Velocity

(ft/sec)
23.94
23.62
23.11
20.55
18.58
19.96
20.62
21.22
16.18
23.44
19.82
19.55
17.22
18.62
23.75
23.95
21.58
19.24
23.28
23.85
16.34
18.21
15.31

9.28

Time

(min)
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.03
0.08
0.12
0.08
0.07
0.08
0.05
0.04
0.05
0.06
0.09
0.09
0.04
0.08
0.09
0.17
0.27

Depth

(ft)
0.59
0.57
0.47
0.51
0.42
0.40
0.39
0.38
0.29
0.59
0.68
0.68
0.77
0.72
0.58
0.58
0.63
0.70
0.43
0.41
0.49
0.37
0.30
0.24

Peak Flow Total Time Reported
Depth/ Surcharged Condition

Total Depth
Ratio

0.59
0.57
0.47
0.51
0.42
0.40
0.39
0.38
0.29
0.59
0.68
0.69
0.77
0.72
0.58
0.58
0.63
0.70
0.43
0.41
0.49
0.37
0.30
0.24

(min)

0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated
0.00 Calculated

BARTELT

100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-016\/Ise BA RTE LT
Storage Nodes

Storage Node : Stor-A_1.1-Tee

Input Data
Invert Elevation (ft) ......coceeeeienieiereeereeeeee e 378.00
Max (Rim) Elevation (ft) ......ocevereririeieieeeresese e 384.00
Max (RimM) OFFSEL (L) ..evevereirreririeeiereeeeeee e 6.00
Initial Water Elevation (ft) . 378.00
Initial Water Depth (ft) ... 0.00
Ponded Area (ft?) ....... ... 0.00
EVAPOration LOSS ..covvieiiiiriiieeiiie sttt et 0.00
Storage Area Volume Curves
Storage Curve : Storage-A_01.1 (Tee Spreader)
Stage Storage Storage
Area Volume
(ft) (ft?) (fe®)
0 43.3333 0
0.1 10.2416 2.68
0.2 25.6818 4.48
0.3 32.9579 7.41
0.4 37.2141 10.92
0.5 39.4405 14.75
0.6 39.9778 18.72
0.7 38.8959 22.66
0.8 36.0493 26.41
0.9 30.9551 29.76
1 22.1108 32.41
1.1 43.3333 35.68
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Storage Node : Stor-A_1.1-Tee (continued)

Outflow Weirs
SN Element Weir Flap Crest Crest Length  Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_1.1-01  Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_1.1-02  Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_1.1-03  Rectangular No 378.75 0.75 1.00 0.25 3.33

4 Weir-A_1.1-04  Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width  Elevation

(in) (in) (in) (ft)
1 Orifice-A_1.1-01 Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_1.1-02 Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_1.1-03 Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_1.1-04 Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_1.1-05 Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_1.1-06 Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_1.1-07 Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_1.1-08 Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_1.1-09 Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_1.1-10 Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results

Peak INFIOW (CFS) c.vvieuriiiiiiecie ettt 11.61
Peak Lateral INflow (CfS) ..ccveveeriiiiiiiiiiieieeeeee e 0
Peak OULFIOW (CFS) ...eovuieiieiiieiieiieeee e 10.8
Peak Exfiltration Flow Rate (cfm) ......ccccvevienienienieniesiesiceies 0

Max HGL Elevation Attained (ft) ......ccccocveeeeieeeeiieecee e
Max HGL Depth Attained (ft) .....occeeveeieeiiniiniieieec e
Average HGL Elevation Attained (ft) ..
Average HGL Depth Attained (ft) ......cccceeveeveeneeniiieeeeeieene

Time of Max HGL Occurrence (days hh:mm) .......ccoovevvvenienneenns 0 08:07
Total Exfiltration Volume (1000-ft3) ......cocvvveeeieieereeeecreereeeene 0
Total Flooded Volume (aC-iN) ...ccveeieeieeieeiieieeieeie e 0
Total Time Flooded (MiNn) ..c.eooierieiienienieeieeecec e 0
Total Retention TiMe (SEC) wovvverierierienieiiesieseeeee st 0

Storage Node : Stor-A_1.2-Tee

Input Data

Invert Elevation (ft) ......coceverieiienieseeeeeee e
Max (Rim) Elevation (ft) .......cccceevreevieerieeiecee e
Max (Rim) OFFSEL (ft) ..vevveereeieeeeeeeeeeee e
Initial Water Elevation (ft) . .
Initial Water Depth (ft) .....ccovverieniiiieieeeeeeecee e
Ponded Area (ft2) ...ceoceeeceeeieieeeieeetei et
EVAPOration LOSS ..cccueeiiiiieiiieeeiie et

Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
Matthes Vineyards Page 52 of 58



May 2023 - Revised
Job No. 20-01

Storage Area Volume Curves
Storage Curve : Storage-A_02 (Tee Spreader)

Drainage Report
Matthes Vineyards

Stage Storage Storage
Area Volume

(ft) (ft?) (ft?)
0 43.3333 0
0.1 10.2416 2.68
0.2 25.6818 4.48
0.3 32.9579 7.41
0.4 37.2141 10.92
0.5 39.4405 14.75
0.6 39.9778 18.72
0.7 38.8959 22.66
0.8 36.0493 26.41
0.9 30.9551 29.76
1 22.1108 32.41
1.1 43.3333 35.68

BARTELT

100-Yr, 24-hr Storm Event; Post-Development
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May 2023 - Revised
JogyNo. 20-018\/Ise BA RT E I_T

Storage Node : Stor-A_1.2-Tee (continued)

Outflow Weirs
SN Element Weir Flap Crest Crest Length  Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_1.2-01  Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_1.2-02  Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_1.2-03  Rectangular No 378.75 0.75 1.00 0.25 3.33

4 Weir-A_1.2-04  Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width  Elevation

(in) (in) (in) (ft)
1 Orifice-A_1.2-01 Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_1.2-02 Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_1.2-03 Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_1.2-04 Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_1.2-05 Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_1.2-06 Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_1.2-07 Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_1.2-08 Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_1.2-09 Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_1.2-10 Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results

Peak INFIOW (CFS) c.vvieuiiiiiiiiiieciecece s 11.21
Peak Lateral INfloOw (CfS) ..oc.eeveeriiiiiiiiiieicceeeeee 0

Peak OULFIOW (CFS) .iivureieiieecee e 10.51
Peak Exfiltration Flow Rate (cfm) ......ccceevvieiienieneiiienieniences 0

Max HGL Elevation Attained (ft) .......ccccevveeriieniienieenienieniesieins 383.29
Max HGL Depth Attained (ft) ....occeeveeieeiiniinieieeccee e 5.29
Average HGL Elevation Attained (ft) .. ... 379
Average HGL Depth Attained (ft) ......ccovverierienienienieseeseenees 1
Time of Max HGL Occurrence (days hh:mm) ......ccoooeviinieniennen. 0 08:06
Total Exfiltration Volume (1000-ft3) ......ccoovvveeeieiieceeeiecreereeene 0
Total Flooded Volume (3C-iN) c..ccveeieeienieeiieieiieeie e 0
Total Time Flooded (MiNn) .....ovveiiiiieiieiieeiceecee e 0
Total Retention TiMe (SEC) ..veevirriernieiieieeieeeeree e 0

Storage Node : Stor-A_2-Tee

Input Data

Invert Elevation (ft) ......coceverieiienieseeeeeee e
Max (Rim) Elevation (ft) .......cccceevveerieniieniiiiieececee e
Max (Rim) OFfSEt (ft) .o.vevverreriiiiieieeeee e
Initial Water Elevation (ft) . .
Initial Water Depth (ft) .....ccovverienieiieeeceeeee e
Ponded Area (ft2) ...cvoeeeeeeeicreeseeeteee et
EVAPOration LOSS ..cccveeiiiieiiieeeiie ettt
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Storage Area Volume Curves
Storage Curve : Storage-A_02 (Tee Spreader)

Drainage Report
Matthes Vineyards

Stage Storage Storage
Area Volume

(ft) (ft?) (ft?)
0 43.3333 0
0.1 10.2416 2.68
0.2 25.6818 4.48
0.3 32.9579 7.41
0.4 37.2141 10.92
0.5 39.4405 14.75
0.6 39.9778 18.72
0.7 38.8959 22.66
0.8 36.0493 26.41
0.9 30.9551 29.76
1 22.1108 32.41
1.1 43.3333 35.68

BARTELT
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Storage Node : Stor-A_2-Tee (continued)

Outflow Weirs
SN Element Weir Flap Crest Crest Length  Weir Total Discharge
ID Type Gate Elevation Offset Height Coefficient
(ft) (ft) (ft) (ft)

1 Weir-A_2-01 Rectangular No 378.75 0.75 1.00 0.25 3.33

2 Weir-A_2-02 Rectangular No 378.75 0.75 1.00 0.25 3.33

3 Weir-A_2-03 Rectangular No 378.75 0.75 1.00 0.25 3.33

Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width  Elevation

(in) (in) (in) (ft)
1 Orifice-A_2-01 Bottom CIRCULAR No 1.00 378.00 0.61
2 Orifice-A_2-02 Bottom CIRCULAR No 1.00 378.00 0.61
3 Orifice-A_2-03 Bottom CIRCULAR No 1.00 378.00 0.61
4 Orifice-A_2-04 Bottom CIRCULAR No 1.00 378.00 0.61
5 Orifice-A_2-05 Bottom CIRCULAR No 1.00 378.00 0.61
6 Orifice-A_2-06  Bottom CIRCULAR No 1.00 378.00 0.61
7 Orifice-A_2-07  Bottom CIRCULAR No 1.00 378.00 0.61
8 Orifice-A_2-08  Bottom CIRCULAR No 1.00 378.00 0.61
9 Orifice-A_2-09  Bottom CIRCULAR No 1.00 378.00 0.61
10 Orifice-A_2-10  Bottom CIRCULAR No 1.00 378.00 0.61

Output Summary Results

Peak INFIOW (CFS) c.vvieuiiiiiiieiie et
Peak Lateral Inflow (cfs)
Peak OULFIOW (CFS) ..vviivieirieiiecieccteeete et

Peak Exfiltration Flow Rate (Cfm) .......ccoeevveeireecrieieeereeeeeciee s 0

Max HGL Elevation Attained (ft) .......ccceeveeeievieeeiesieceeseecreeenees 382.36

Max HGL Depth Attained (ft) ...coovevvereerierierienererese s 4.36

Average HGL Elevation Attained (ft) .....ccccoovevierienieniieniesienne 378.92

Average HGL Depth Attained (ft) ............. ... 0.92

Time of Max HGL Occurrence (days hh:mm) ......ccooveviveiiennnenns 0 08:07

Total Exfiltration Volume (1000-ft3) ......coovvveeeieiereceereereeeene 0

Total Flooded Volume (C-iN) ....ccueeveeieeieeieeee e 0

Total Time Flooded (MiN) ....eovieiieiieiieeieeeeeeceee e 0

Total Retention TiMe (SEC) ..eccvueeeeiieeiiee et 0
Drainage Report 100-Yr, 24-hr Storm Event; Post-Development
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Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. 02/2023

Agricultural Drop Inlet (12-Inch Diameter)

Rectangular Weir Highlighted
Crest = Sharp Depth (ft) = 0.25
Bottom Length (ft) = 1.00 Q (cfs) = 0.416
Total Depth (ft) = 1.00 Area (sqft) = 0.25
Velocity (ft/s) = 1.67
Calculations Top Width (ft) = 1.00
Weir Coeff. Cw = 3.33
Compute by: Q vs Depth
No. Increments =4
Depth (ft) Agricultural Drop Inlet (12-Inch Diameter) Depth (ft)
2.00 2.00
1.50 1.50
1.00 1.00
0.50 0.50
7
0.00 0.00
-0.50 -0.50
0 25 5 .75 1 1.25 1.5
—— Weir — W.S.

Length (ft)



Depth Q

(ft) (cfs)
0.25 0.416
0.50 1.177
0.75 2.163
1.00 3.330

Hydraflow Express - Agricultural Drop Inlet (12-Inch Diameter) - 02/2023




Area Veloc

(sqft) (ft/s)
0.25 1.67
0.50 2.35
0.75 2.88
1.00 3.33

Hydraflow Express - Agricultural Drop Inlet (12-Inch Diameter) - 02/2023



TopWidth Energy

(ft) (f)

1.00 0.29
1.00 0.59
1.00 0.88
1.00 1.17

Hydraflow Express - Agricultural Drop Inlet (12-Inch Diameter) - 02/2023






