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Preliminary Stormwater Report
AERTS ADDITION — MASTER-PLANNED DEVELOPMENT
BANKS, OREGON

1.0  Purpose of Report
The purpose of this report is to analyze the effects the proposed development will have on the existing

and proposed stormwater conveyance system; document the criteria, methodology, and informational
sources used to design the proposed stormwater system; and present the results of the preliminary
hydraulic analysis.

2.0 Project Location/Description
The subject site is located within Banks, Oregon, north of State Highway No. 6, south of NW Banks Road,

and west of NW Aerts Road and covers +206 acres of existing golf course, large-lot residential, and
farmland. The existing land is split topographically into five drainage basins with discharge locations along
the southwest and east project boundaries.

The Aerts Addition Master-Planned Development is a £930-lot residential development with future
commercial and industrial areas, a £20-acre citywide park, and £27 acres of additional open space. Site
improvements will include development of internal streets, underground utilities, residential homes, a
citywide park, regional and local trails, dog parks, various open-space amenities, and various types of
stormwater facilities.

3.0 Regulatory Design Criteria

3.1. Stormwater Quantity

Per the 2019 Clean Water Services (CWS) Design & Construction Standards (R&O 19-5, as amended by
R&O0 19-22) Section 4.02, Quantity Control Requirements for Conveyance Capacity, on-site detention for
conveyance capacity of the 25-year storm event is required when any of the following conditions exist:

1. There is an identified downstream deficiency and the District or City determines that detention
rather than conveyance system enlargement is the more effective solution.

2. There is an identified regional detention site within the boundary of the development.

3. Water quantity facilities are required by District-adopted watershed management plans or
adopted subbasin master plans.

The proposed project does not meet any of the conditions listed above; therefore, the project is not
required to meet stormwater quantity requirements. The stormwater facilities will be designed to meet
CWS hydromodification requirements and result in the detention of the post-developed site’s 25-year
storm event to the level of flows at the predeveloped site’s 25-year storm event.

Stormwater collection and conveyance systems on-site currently discharge stormwater to on-site ponds
and roadside/railroad ditches. Due to the complex nature of the golf course drainage system and the
multiple outlets for drainage from the project site, conservative measures have been implemented in
modeling of predeveloped site conditions. Extended times of concentrations have been applied to
approximate detention that occurs within existing ponds. Preliminary quantity controls have been
designed to over-detain post-developed flows above the CWS hydromodification requirements. The
existing downstream conveyance systems have been evaluated/surveyed and preliminary quantity
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controls have been designed to ensure that downstream conveyance capacities are not exceeded by post-
developed discharge demands.

3.2. Stormwater Hydromodification
Per CWS Design & Construction Standards Section 4.03, Hydromodification Approach Requirements,
stormwater hydromodification is required unless the project meets any of the following criteria:

1. The project results in the addition and/or modification of less than 12,000 square feet of
impervious surface.

2. The project is located in an area with a District-approved subbasin strategy with an identified
regional stormwater management approach for hydromodification.

Per listed criteria in CWS Design & Construction Standards Table 4-2, Hydromodification Approach Project
Category Table, the project is identified as Category 3. Therefore, the project will meet CWS
hydromodification requirements by providing peak-flow matching detention within a low impact
development approaches (LIDA) facility, using the criteria established within CWS Design & Construction
Standards Section 4.08.6.

3.3. Stormwater Quality

Stormwater quality management for this project will be provided by a combination of three extended dry
basins and seven water quality swales. The water quality swales will provide treatment of runoff prior to
discharge into existing ponds. The stormwater facilities will be designed per CWS Design & Construction
Standards Section 4.09.

4.0 Design Methodology
The Santa Barbara Urban Hydrograph (SBUH) method was used to analyze stormwater runoff from the

site. This method uses the Soil Conservation Service (SCS) Type 1A 24-hour design storm. HydroCAD 10.0
computer software aided in the analysis. Representative runoff curve numbers (CN) were obtained from
the 1986 Natural Resources Conservation Service (NCRS) Technical Release 55 (TR-55), Urban Hydrology
for Small Watersheds, and are included in Appendix E.

5.0 Design Parameters

5.1. Design Storms

Per CWS Design & Construction Standards Section 4.08.2, Storm Events Used in Design, the following
rainfall intensities and durations were used in analyzing the proposed stormwater facilities within the
project:

Table 5-1: Rainfall Intensities

Recurrence Interval Storm Period Total Precipitation Depth
(Years) (Hours) (Inches)
wQ* 4 0.36
2 24 2.50
5 24 3.10
10 24 3.45
25 24 3.90

* WQ recurrence interval refers to the water quality storm.

AKS Aerts Addition — Banks, Oregon May 2024

Preliminary Stormwater Report Page 4



5.2. Pre-Developed Site Conditions

5.2.1. Site Topography

Existing on-site grades generally vary from 1 percent to +20 percent, with a high point of +255 feet
located at the north property line and a low point elevation of £195 feet located at the east property line.
The site slopes from north to south with a ridge running down the middle that divides the site into east
and west basins. Railroad tracks to the west intercept stormwater runoff at low points and culverts convey
runoff southwest beneath the tracks, forming three of the five site discharge locations. NW Aerts Road to
the east intercepts stormwater runoff and culverts convey runoff east to two low points forming the other
two site discharge locations.

5.2.2. Land Use
The existing site consists primarily of a maintained golf course with portions of the site consisting of farm

fields and large residential lots.

5.3. Soil Type
The soil beneath the project site and associated drainage basins consists of a variety of soil classifications

according to the NRCS Soil Survey for Washington County. The following table outlines the Hydrologic Soil
Group (HSG) rating for each soil type:

Table 5-2: Hydrologic Soil Groupings

NRCS Map Unit Identification NRCS Soil Classification Hydrologic Soil Group Rating
1 Aloha Silt Loam C/D
2 Amity Silt Loam C/D
11B/C/D Cornelius and Kinton Silt Loam C
15 Dayton Silt Loam D
44A Willamette Silt Loam B
45A/B Woodburn Silt Loam C
2027A Verboort Silty Clay Loam D

For combination C/D soils, the HSG D soils were selected. Further information on this soil type is
included in the NRCS Soil Resource Report located in Appendix D of this report.

5.4. Post-Developed Site Conditions

5.4.1. Site Topography

The on-site slopes will be modified with cuts and fills to accommodate the on-site improvements. The
post-developed site topography and drainage basins will generally match existing site conditions with
minor changes to grades to facilitate construction of on-site improvements.

5.4.2. Land Use
The site’s land use will consist of £930 single-family residential homes with new streets, utilities, a citywide
park, open spaces, and modifications to frontage roads.

5.4.3. Post-Developed Site Parameters

Appendices A and B provide the HydroCAD reports and input parameters that were generated for the
analyzed storm events with respect to the drainage basins contributing to the development. These reports
include all parameters used to model site hydrology (e.g. impervious and previous areas, time of
concentration, etc.).
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5.4.4. Description of Off-Site Contributing Basins

Off-site areas to the north of the project drain onto the project site. These areas are included in both pre-
developed and post-developed analyses. Existing drainage patterns will be maintained with development
and conveyance pipes will be sized to accommodate pass-through of off-site flows.

6.0 Stormwater Analyses

6.1. Proposed Stormwater Conduit Sizing and Inlet Spacing

To properly convey stormwater runoff, the proposed on-site curb inlets will be spaced per City and CWS
requirements and standard details to properly convey stormwater runoff. The proposed storm pipes will
be sized during final engineering using Manning’s equation to convey the peak flows of the 25-year storm
event.

6.2. Proposed Stormwater Quality Control Facility
Three extended dry basins and seven swales will be designed per CWS Design & Construction Standards

Section 4.09.5 to provide water quality treatment for runoff from impervious area created by the
proposed project. Appendix C contains the preliminary design calculations for each of the water quality
facilities.

The water quality volumes (WQV) will be routed through the proposed extended dry basins and swales,
which will provide water quality treatment per CWS Design & Construction Standards Section 4.09.5.
Detailed calculations and checks against CWS criteria are included in the appendices.

A portion of the project site will be situated at grades and elevations that will not allow stormwater runoff
to be directed and discharged into the proposed water quality facilities. Stormwater runoff from the
proposed improvements along NW Aerts Road and NW Banks Road that cannot be conveyed to on-site
facilities will be directed toward the existing discharge locations within the eastern roadside ditch along
NW Aerts Road. To offset portions of these areas that cannot be treated, existing untreated impervious
areas will be routed to proposed stormwater quality facilities for treatment to offset the proposed
improvements that are unable to be treated.

6.3. Stormwater Hydromodification Management

The project will create more than 80,000 square feet of impervious area and is therefore classified as a
large project. Per CWS online Hydromodification Planning Tool, the site’s runoff discharges into a stream
with a low hydromodification risk level. The project site is not currently within the CWS District boundary
on the Hydromodification Planning Tool, but it is expected the property will be classified as an expansion
area. Based on these parameters and CWS Design & Construction Standards Table 4-2, the project is
classified as a Category 3 Hydromodification Approach.

The Category 3 requirements of CWS Design & Construction Standards Section 4.03.5 allow for a few
options to address hydromodification. The project elects to provide peak-flow matching detention in
accordance with the design criteria listed in Section 4.08.6 using approved LIDA stormwater facilities.

6.4. Stormwater Quantity Control Facility Design
The proposed project provides stormwater quantity management for the site by using a combination of

proposed extended dry basins (LIDA facility) designed per CWS standards and existing golf course ponds
for stormwater management. The following table outlines how the facilities will limit the development’s
post-developed peak flows to less than the allowable pre-developed peak flows for each storm event and
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meet CWS requirements, as outlined in the Stormwater Quantity and Stormwater Hydromodification
Management sections of this report.

Table 6-1: Pre- and Post-Developed Flows at Node 1L

Off-Site Peak Post- Peak Flow Increase
Recurrence N Peak Pre-Developed
Contributing Flows Developed Flows or (Decrease)
Interval . Runoff Flow Target . .
(Years) (Cubic Feet per (Cubic Feet per Second) (Cubic Feet per (Cubic Feet per
Second) P Second)* Second)
2 0.74 1.07** (2-year = 1.40) 1.03 (0.04)
5 1.10 2.55 1.36 (1.19)
10 1.32 3.31 2.74 (0.57)
25 1.62 4.37 4.33 (0.04)

* Peak post-developed flow for two-year storm event is less than or equal to 50 percent of two-year peak
pre-developed flow.

** 50 percent of two-year target flow reducing on-site flows by 50 percent.

Table 6-2: Pre- and Post-Developed Flows at Node 2L

Off-Site Peak Post- Peak Flow Increase
Recurrence . Peak Pre-Developed
Contributing Flows Developed Flows or (Decrease)
Interval X Runoff Flow Target . .
(Years) (Cubic Feet per (Cubic Feet per Second) (Cubic Feet per (Cubic Feet per
Second) P Second)* Second)
2 1.04 3.00** (2-year = 4.95) 2.74 (0.26)
5 1.68 7.81 4.67 (3.14)
10 2.09 9.64 6.18 (3.46)
25 2.66 12.16 8.18 (3.98)

* Peak post-developed flow for two-year storm event is less than or equal to 50 percent of two-year peak
pre-developed flow.

** 50 percent of two-year target flow reducing on-site flows by 50 percent.

Table 6-3: Pre- and Post-Developed Flows at Node 3L

Off-Site Peak Post- Peak Flow Increase
Recurrence T Peak Pre-Developed
Contributing Flows Developed Flows or (Decrease)
Interval . Runoff Flow Target . .
(Years) (Cubic Feet per (Cubic Feet per Second) (Cubic Feet per (Cubic Feet per
Second) P Second)* Second)
1.38 3.51** (2-year = 5.64) 3.07 (0.44)
2.03 8.08 6.38 (1.70)
10 2.43 9.56 8.89 (0.67)
25 2.94 11.49 9.69 (1.80)

* Peak post-developed flow for two-year storm event is less than or equal to 50 percent of two-year peak
pre-developed flow.

** 50 percent of two-year target flow reducing on-site flows by 50 percent.
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Table 6-4: Pre- and Post-Developed Flows at Node 4L

Off-Site Peak Post- Peak Flow Increase
Recurrence . Peak Pre-Developed
Contributing Flows Developed Flows or (Decrease)
Interval X Runoff Flow Target . .
(Years) (Cubic Feet per (Cubic Feet per Second) (Cubic Feet per (Cubic Feet per
Second) Second)* Second)
11.00 12.05** (2-year = 13.10) 11.78 (0.27)
17.59 21.57 18.54 (3.03)
10 21.73 26.90 23.99 (2.91)
25 27.30 33.72 33.16 (0.56)

* Peak post-developed flow for two-year storm event is less than or equal to 50 percent of two-year peak
pre-developed flow. Off-site contributing flows are excluded from calculation of two-year flow.

** 50 percent of two-year target flow reducing on-site flows by 50 percent.

Table 6-5: Pre- and Post-Developed Flows at Node 5L

Off-Site Peak Post- Peak Flow Increase
Recurrence N Peak Pre-Developed
Contributing Flows Developed Flows or (Decrease)
Interval . Runoff Flow Target . .
(Vears) (Cubic Feet per (Cubic Feet per Second) (Cubic Feet per (Cubic Feet per
Second) P Second)* Second)
2 3.25 5.05** (2-year = 6.85) 4.47 (0.58)
5 4.83 11.14 10.79 (0.35)
10 5.79 13.85 11.92 (1.93)
25 7.06 17.51 12.79 (4.72)

* Peak post-developed flow for two-year storm event is less than or equal to 50 percent of two-year peak
pre-developed flow. Off-site contributing flows are excluded from calculation of two-year flow.

** 50 percent of two-year target flow reducing on-site flows by 50 percent.

The extended dry basins will be designed per CWS Design & Construction Standards Section 4.09.5 to have
1 foot of freeboard during the 25-year storm event.

Outflow structures for the ponds will be designed to maintain ordinary high water (OHW) levels within
the ponds while restricting discharge rates to less than the pre-developed runoff rate target. Minor
adjustments to slopes surrounding ponds will serve to restore the natural banks and to provide a defined
top of pond elevation. Water detained within the ponds will not exceed the required 1 foot of freeboard
during the 25-year storm event.

6.5. Downstream Analysis
Per CWS hydromodification standards, the project provides detention for peak flows up to the 25-year

storm event. Therefore, only a visual investigation of the downstream system is required, as no additional
stormwater runoff will be added to the existing drainage system.

Stormwater runoff from the project site discharges to several culverts of varying sizes along the railroad
tracks and NW Aerts Road. Detention is provided within on-site facilities to also meet the conveyance
capacity of the existing culverts.
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A visual investigation has been performed of the downstream systems to a distance of a quarter of a mile
from the site. The investigation determined that there are no observable downstream obstructions or
failures in the drainage system.
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Prepared by AKS Engineering and Forestry, Printed 5/15/2024
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4290 Quail Valley - PRE Type IA 24-hr 2 YR Rainfall=2.50"

Prepared by AKS Engineering and Forestry Printed 5/15/2024
HydroCAD® 10.00-22 s/n 01338 © 2018 HydroCAD Software Solutions LLC Page 2

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 10P: Runoff Area=560,172 sf 0.00% Impervious Runoff Depth=0.61"
Flow Length=1,070" Tc=28.2 min CN=74/0 Runoff=0.69 cfs 28,394 cf

Subcatchment 20P: Runoff Area=1,236,765 sf 12.84% Impervious Runoff Depth=0.82"
Flow Length=786" Tc=20.8 min CN=74/98 Runoff=3.15 cfs 84,694 cf

Subcatchment 21P: Runoff Area=231,324 sf 7.90% Impervious Runoff Depth=0.74"
Flow Length=1,066' Tc=16.4 min CN=74/98 Runoff=0.53 cfs 14,258 cf

Subcatchment 22P: Runoff Area=1,025,910 sf 9.50% Impervious Runoff Depth=0.89"
Flow Length=815"' Slope=0.0200 '/ Tc=49.3 min CN=77/98 Runoff=2.11 cfs 75,719 cf

Subcatchment 23P: Runoff Area=350,423 sf 20.87% Impervious Runoff Depth=0.96"
Flow Length=260" Tc=37.9 min CN=74/98 Runoff=0.92 cfs 27,892 cf

Subcatchment 24P: Runoff Area=1,165,243 sf 2.93% Impervious Runoff Depth=0.70"
Flow Length=672' Tc=31.8 min CN=75/98 Runoff=1.84 cfs 67,772 cf

Subcatchment 30P: Runoff Area=786,982 sf 0.00% Impervious Runoff Depth=1.45"
Flow Length=1,388"' Tc=34.1 min CN=89/0 Runoff=4.26 cfs 95,403 cf

Subcatchment 40P: Runoff Area=1,214,221 sf 3.40% Impervious Runoff Depth=0.79"
Flow Length=773"' Tc=11.8 min CN=77/98 Runoff=3.56 cfs 80,175 cf

Subcatchment 41P: Runoff Area=497,978 sf 2.25% Impervious Runoff Depth=0.65"
Flow Length=615" Tc=12.2 min CN=74/98 Runoff=0.95 cfs 26,791 cf

Subcatchment 42P: Runoff Area=145,621 sf 27.65% Impervious Runoff Depth=1.16"
Tc=5.0 min CN=77/98 Runoff=0.83 cfs 14,119 cf

Subcatchment 50P: Runoff Area=2,122,178 sf 0.00% Impervious Runoff Depth=0.89"
Flow Length=2,320"' Slope=0.0100"" Tc=62.4 min CN=80/0 Runoff=4.02 cfs 157,198 cf

Subcatchment 101X: Runoff Area=199,586 sf 29.84% Impervious Runoff Depth=1.10"
Flow Length=1,070" Tc=28.2 min CN=74/98 Runoff=0.74 cfs 18,368 cf

Subcatchment 102X: Runoff Area=187,972 sf 26.52% Impervious Runoff Depth=1.05"
Flow Length=527" Tc=33.8 min CN=74/98 Runoff=0.60 cfs 16,434 cf

Subcatchment 103X: Runoff Area=169,563 sf 2.50% Impervious Runoff Depth=0.73"
Flow Length=1,095" Tc=30.9 min CN=76/98 Runoff=0.30 cfs 10,370 cf

Subcatchment 104X: Runoff Area=1,001,262 sf 0.43% Impervious Runoff Depth=1.06"
Flow Length=1,625' Slope=0.1000"/" Tc=12.5 min CN=83/98 Runoff=4.78 cfs 88,529 cf

Subcatchment 105X: Runoff Area=1,321,550 sf 0.00% Impervious Runoff Depth=0.94"
Flow Length=1,205" Tc=9.7 min CN=81/0 Runoff=5.52 cfs 103,785 cf
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Subcatchment 106X: Runoff Area=510,175 sf 0.00% Impervious Runoff Depth=1.18"

Flow Length=1,261" Tc=12.9 min CN=85/0 Runoff=2.83 cfs 50,102 cf

Subcatchment 107X: Runoff Area=111,579 sf 0.00% Impervious Runoff Depth=1.18"
Flow Length=1,420" Tc=15.6 min CN=85/0 Runoff=0.59 cfs 10,958 cf

Subcatchment 108X: Runoff Area=586,523 sf 0.00% Impervious Runoff Depth=1.18"
Flow Length=1,346" Tc=44.8 min CN=85/0 Runoff=2.06 cfs 57,600 cf

Subcatchment 109X: Runoff Area=630,079 sf 0.00% Impervious Runoff Depth=1.24"
Flow Length=1,656" Tc=21.3 min CN=86/0 Runoff=3.27 cfs 65,291 cf

Subcatchment 110X: Runoff Area=303,424 sf 0.00% Impervious Runoff Depth=1.31"
Flow Length=2,565"' Tc=35.9 min CN=87/0 Runoff=1.38 cfs 33,152 cf

Subcatchment 112X: Runoff Area=47,683 sf 23.14% Impervious Runoff Depth=0.99"
Flow Length=672' Tc=31.8 min CN=74/98 Runoff=0.14 cfs 3,945 cf

Pond 2P01: Peak Elev=198.90" Storage=134,924 cf Inflow=8.10 cfs 245,904 cf
Outflow=3.30 cfs 128,827 cf

Pond 4P01: Peak Elev=205.30" Storage=32,610 cf Inflow=6.39 cfs 130,277 cf
Outflow=1.91 cfs 126,756 cf

Link 1L: Inflow=1.40 cfs 46,762 cf
Primary=1.40 cfs 46,762 cf

Link 2L: Inflow=4.95 cfs 241,606 cf
Primary=4.95 cfs 241,606 cf

Link 3L: Inflow=5.64 cfs 128,554 cf
Primary=5.64 cfs 128,554 cf

Link 4L.: Inflow=13.10 cfs 370,938 cf
Primary=13.10 cfs 370,938 cf

Link 5L: Inflow=6.85 cfs 222,489 cf
Primary=6.85 cfs 222,489 cf

Total Runoff Area = 14,406,213 sf Runoff Volume = 1,130,948 cf Average Runoff Depth = 0.94"
95.81% Pervious = 13,802,751 sf 4.19% Impervious = 603,462 sf
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 10P: Runoff Area=560,172 sf 0.00% Impervious Runoff Depth=0.97"
Flow Length=1,070" Tc=28.2 min CN=74/0 Runoff=1.47 cfs 45,388 cf

Subcatchment 20P: Runoff Area=1,236,765 sf 12.84% Impervious Runoff Depth=1.22"
Flow Length=786" Tc=20.8 min CN=74/98 Runoff=5.36 cfs 125,299 cf

Subcatchment 21P: Runoff Area=231,324 sf 7.90% Impervious Runoff Depth=1.12"
Flow Length=1,066' Tc=16.4 min CN=74/98 Runoff=0.96 cfs 21,631 cf

Subcatchment 22P: Runoff Area=1,025,910 sf 9.50% Impervious Runoff Depth=1.30"
Flow Length=815"' Slope=0.0200 """ Tc=49.3 min CN=77/98 Runoff=3.51 cfs 111,560 cf

Subcatchment 23P: Runoff Area=350,423 sf 20.87% Impervious Runoff Depth=1.37"
Flow Length=260" Tc=37.9 min CN=74/98 Runoff=1.43 cfs 39,943 cf

Subcatchment 24P: Runoff Area=1,165,243 sf 2.93% Impervious Runoff Depth=1.08"
Flow Length=672"' Tc=31.8 min CN=75/98 Runoff=3.52 cfs 104,934 cf

Subcatchment 30P: Runoff Area=786,982 sf 0.00% Impervious Runoff Depth=1.99"
Flow Length=1,388"' Tc=34.1 min CN=89/0 Runoff=6.06 cfs 130,538 cf

Subcatchment 40P: Runoff Area=1,214,221 sf 3.40% Impervious Runoff Depth=1.20"
Flow Length=773"' Tc=11.8 min CN=77/98 Runoff=6.24 cfs 121,383 cf

Subcatchment 41P: Runoff Area=497,978 sf 2.25% Impervious Runoff Depth=1.01"
Flow Length=615" Tc=12.2 min CN=74/98 Runoff=1.91 cfs 42,116 cf

Subcatchment 42P: Runoff Area=145,621 sf 27.65% Impervious Runoff Depth=1.62"
Tc=5.0 min CN=77/98 Runoff=1.21 cfs 19,640 cf

Subcatchment 50P: Runoff Area=2,122,178 sf 0.00% Impervious Runoff Depth=1.33"
Flow Length=2,320' Slope=0.0100"" Tc=62.4 min CN=80/0 Runoff=6.75 cfs 234,411 cf

Subcatchment 101X: Runoff Area=199,586 sf 29.84% Impervious Runoff Depth=1.54"
Flow Length=1,070" Tc=28.2 min CN=74/98 Runoff=1.10 cfs 25,580 cf

Subcatchment 102X: Runoff Area=187,972 sf 26.52% Impervious Runoff Depth=1.47"
Flow Length=527" Tc=33.8 min CN=74/98 Runoff=0.90 cfs 23,105 cf

Subcatchment 103X: Runoff Area=169,563 sf 2.50% Impervious Runoff Depth=1.13"
Flow Length=1,095" Tc=30.9 min CN=76/98 Runoff=0.56 cfs 15,932 cf

Subcatchment 104X: Runoff Area=1,001,262 sf 0.43% Impervious Runoff Depth=1.53"
Flow Length=1,625' Slope=0.1000"/" Tc=12.5 min CN=83/98 Runoff=7.43 cfs 127,928 cf

Subcatchment 105X: Runoff Area=1,321,550 sf 0.00% Impervious Runoff Depth=1.39"
Flow Length=1,205" Tc=9.7 min CN=81/0 Runoff=8.93 cfs 153,169 cf
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Subcatchment 106X: Runoff Area=510,175 sf 0.00% Impervious Runoff Depth=1.67"

Flow Length=1,261" Tc=12.9 min CN=85/0 Runoff=4.25 cfs 71,109 cf

Subcatchment 107X: Runoff Area=111,579 sf 0.00% Impervious Runoff Depth=1.67"
Flow Length=1,420" Tc=15.6 min CN=85/0 Runoff=0.89 cfs 15,552 cf

Subcatchment 108X: Runoff Area=586,523 sf 0.00% Impervious Runoff Depth=1.67"
Flow Length=1,346" Tc=44.8 min CN=85/0 Runoff=3.13 cfs 81,751 cf

Subcatchment 109X: Runoff Area=630,079 sf 0.00% Impervious Runoff Depth=1.75"
Flow Length=1,656" Tc=21.3 min CN=86/0 Runoff=4.87 cfs 91,807 cf

Subcatchment 110X: Runoff Area=303,424 sf 0.00% Impervious Runoff Depth=1.83"
Flow Length=2,565"' Tc=35.9 min CN=87/0 Runoff=2.03 cfs 46,189 cf

Subcatchment 112X: Runoff Area=47,683 sf 23.14% Impervious Runoff Depth=1.41"
Flow Length=672' Tc=31.8 min CN=74/98 Runoff=0.22 cfs 5,606 cf

Pond 2P01: Peak Elev=198.95" Storage=141,330 cf Inflow=13.23 cfs 358,553 cf
Outflow=5.21 cfs 241,469 cf

Pond 4P01: Peak Elev=205.83" Storage=54,215 cf Inflow=10.50 cfs 192,492 cf
Outflow=2.65 cfs 188,610 cf

Link 1L: Inflow=2.55 cfs 70,968 cf
Primary=2.55 cfs 70,968 cf

Link 2L: Inflow=7.81 cfs 412,677 cf
Primary=7.81 cfs 412,677 cf

Link 3L: Inflow=8.08 cfs 176,727 cf
Primary=8.08 cfs 176,727 cf

Link 4L.: Inflow=21.57 cfs 547,015 cf
Primary=21.57 cfs 547,015 cf

Link 5L: Inflow=11.14 cfs 326,217 cf
Primary=11.14 cfs 326,217 cf

Total Runoff Area = 14,406,213 sf Runoff Volume = 1,654,569 cf Average Runoff Depth = 1.38"
95.81% Pervious = 13,802,751 sf 4.19% Impervious = 603,462 sf
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 10P: Runoff Area=560,172 sf 0.00% Impervious Runoff Depth=1.21"
Flow Length=1,070" Tc=28.2 min CN=74/0 Runoff=2.00 cfs 56,276 cf

Subcatchment 20P: Runoff Area=1,236,765 sf 12.84% Impervious Runoff Depth=1.46"
Flow Length=786" Tc=20.8 min CN=74/98 Runoff=6.79 cfs 150,868 cf

Subcatchment 21P: Runoff Area=231,324 sf 7.90% Impervious Runoff Depth=1.36"
Flow Length=1,066' Tc=16.4 min CN=74/98 Runoff=1.24 cfs 26,303 cf

Subcatchment 22P: Runoff Area=1,025,910 sf 9.50% Impervious Runoff Depth=1.57"
Flow Length=815"' Slope=0.0200 """ Tc=49.3 min CN=77/98 Runoff=4.41 cfs 133,935 cf

Subcatchment 23P: Runoff Area=350,423 sf 20.87% Impervious Runoff Depth=1.63"
Flow Length=260" Tc=37.9 min CN=74/98 Runoff=1.76 cfs 47,458 cf

Subcatchment 24P: Runoff Area=1,165,243 sf 2.93% Impervious Runoff Depth=1.32"
Flow Length=672"' Tc=31.8 min CN=75/98 Runoff=4.64 cfs 128,524 cf

Subcatchment 30P: Runoff Area=786,982 sf 0.00% Impervious Runoff Depth=2.31"
Flow Length=1,388"' Tc=34.1 min CN=89/0 Runoff=7.14 cfs 151,560 cf

Subcatchment 40P: Runoff Area=1,214,221 sf 3.40% Impervious Runoff Depth=1.46"
Flow Length=773"' Tc=11.8 min CN=77/98 Runoff=7.96 cfs 147,272 cf

Subcatchment 41P: Runoff Area=497,978 sf 2.25% Impervious Runoff Depth=1.25"
Flow Length=615" Tc=12.2 min CN=74/98 Runoff=2.54 cfs 51,903 cf

Subcatchment 42P: Runoff Area=145,621 sf 27.65% Impervious Runoff Depth=1.90"
Tc=5.0 min CN=77/98 Runoff=1.45 cfs 23,027 cf

Subcatchment 50P: Runoff Area=2,122,178 sf 0.00% Impervious Runoff Depth=1.60"
Flow Length=2,320' Slope=0.0100"" Tc=62.4 min CN=80/0 Runoff=8.54 cfs 282,389 cf

Subcatchment 101X: Runoff Area=199,586 sf 29.84% Impervious Runoff Depth=1.81"
Flow Length=1,070" Tc=28.2 min CN=74/98 Runoff=1.32 cfs 30,033 cf

Subcatchment 102X: Runoff Area=187,972 sf 26.52% Impervious Runoff Depth=1.74"
Flow Length=527" Tc=33.8 min CN=74/98 Runoff=1.09 cfs 27,238 cf

Subcatchment 103X: Runoff Area=169,563 sf 2.50% Impervious Runoff Depth=1.38"
Flow Length=1,095" Tc=30.9 min CN=76/98 Runoff=0.73 cfs 19,447 cf

Subcatchment 104X: Runoff Area=1,001,262 sf 0.43% Impervious Runoff Depth=1.82"
Flow Length=1,625' Slope=0.1000"/" Tc=12.5 min CN=83/98 Runoff=9.08 cfs 152,072 cf

Subcatchment 105X: Runoff Area=1,321,550 sf 0.00% Impervious Runoff Depth=1.67"
Flow Length=1,205"' Tc=9.7 min CN=81/0 Runoff=11.07 cfs 183,714 cf



4290 Quail Valley - PRE Type IA 24-hr 10 YR Rainfall=3.45"

Prepared by AKS Engineering and Forestry Printed 5/15/2024
HydroCAD® 10.00-22 s/n 01338 © 2018 HydroCAD Software Solutions LLC Page 69
Subcatchment 106X: Runoff Area=510,175 sf 0.00% Impervious Runoff Depth=1.97"

Flow Length=1,261" Tc=12.9 min CN=85/0 Runoff=5.12 cfs 83,877 cf

Subcatchment 107X: Runoff Area=111,579 sf 0.00% Impervious Runoff Depth=1.97"
Flow Length=1,420" Tc=15.6 min CN=85/0 Runoff=1.07 cfs 18,345 cf

Subcatchment 108X: Runoff Area=586,523 sf 0.00% Impervious Runoff Depth=1.97"
Flow Length=1,346" Tc=44.8 min CN=85/0 Runoff=3.80 cfs 96,429 cf

Subcatchment 109X: Runoff Area=630,079 sf 0.00% Impervious Runoff Depth=2.05"
Flow Length=1,656" Tc=21.3 min CN=86/0 Runoff=5.84 cfs 107,856 cf

Subcatchment 110X: Runoff Area=303,424 sf 0.00% Impervious Runoff Depth=2.14"
Flow Length=2,565"' Tc=35.9 min CN=87/0 Runoff=2.42 cfs 54,048 cf

Subcatchment 112X: Runoff Area=47,683 sf 23.14% Impervious Runoff Depth=1.67"
Flow Length=672' Tc=31.8 min CN=74/98 Runoff=0.27 cfs 6,639 cf

Pond 2P01: Peak Elev=199.01" Storage=152,078 cf Inflow=16.54 cfs 428,690 cf
Outflow=6.02 cfs 311,603 cf

Pond 4P01: Peak Elev=206.19" Storage=68,620 cf Inflow=13.08 cfs 231,149 cf
Outflow=3.09 cfs 227,043 cf

Link 1L: Inflow=3.31 cfs 86,309 cf
Primary=3.31 cfs 86,309 cf

Link 2L: Inflow=9.64 cfs 519,754 cf
Primary=9.64 cfs 519,754 cf

Link 3L: Inflow=9.56 cfs 205,608 cf
Primary=9.56 cfs 205,608 cf

Link 4L.: Inflow=26.90 cfs 656,103 cf
Primary=26.90 cfs 656,103 cf

Link 5L: Inflow=13.85 cfs 390,246 cf
Primary=13.85 cfs 390,246 cf

Total Runoff Area = 14,406,213 sf Runoff Volume = 1,979,212 cf Average Runoff Depth = 1.65"
95.81% Pervious = 13,802,751 sf 4.19% Impervious = 603,462 sf
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 10P: Runoff Area=560,172 sf 0.00% Impervious Runoff Depth=1.52"
Flow Length=1,070" Tc=28.2 min CN=74/0 Runoff=2.76 cfs 71,110 cf

Subcatchment 20P: Runoff Area=1,236,765 sf 12.84% Impervious Runoff Depth=1.80"
Flow Length=786" Tc=20.8 min CN=74/98 Runoff=8.76 cfs 185,353 cf

Subcatchment 21P: Runoff Area=231,324 sf 7.90% Impervious Runoff Depth=1.69"
Flow Length=1,066' Tc=16.4 min CN=74/98 Runoff=1.63 cfs 32,628 cf

Subcatchment 22P: Runoff Area=1,025,910 sf 9.50% Impervious Runoff Depth=1.92"
Flow Length=815"' Slope=0.0200 """ Tc=49.3 min CN=77/98 Runoff=5.65 cfs 163,938 cf

Subcatchment 23P: Runoff Area=350,423 sf 20.87% Impervious Runoff Depth=1.97"
Flow Length=260" Tc=37.9 min CN=74/98 Runoff=2.22 cfs 57,536 cf

Subcatchment 24P: Runoff Area=1,165,243 sf 2.93% Impervious Runoff Depth=1.65"
Flow Length=672"' Tc=31.8 min CN=75/98 Runoff=6.20 cfs 160,483 cf

Subcatchment 30P: Runoff Area=786,982 sf 0.00% Impervious Runoff Depth=2.73"
Flow Length=1,388"' Tc=34.1 min CN=89/0 Runoff=8.55 cfs 178,994 cf

Subcatchment 40P: Runoff Area=1,214,221 sf 3.40% Impervious Runoff Depth=1.80"
Flow Length=773"' Tc=11.8 min CN=77/98 Runoff=10.30 cfs 182,116 cf

Subcatchment 41P: Runoff Area=497,978 sf 2.25% Impervious Runoff Depth=1.57"
Flow Length=615" Tc=12.2 min CN=74/98 Runoff=3.42 cfs 65,212 cf

Subcatchment 42P: Runoff Area=145,621 sf 27.65% Impervious Runoff Depth=2.27"
Tc=5.0 min CN=77/98 Runoff=1.77 cfs 27,524 cf

Subcatchment 50P: Runoff Area=2,122,178 sf 0.00% Impervious Runoff Depth=1.96"
Flow Length=2,320"' Slope=0.0100"" Tc=62.4 min CN=80/0 Runoff=10.98 cfs 346,503 cf

Subcatchment 101X: Runoff Area=199,586 sf 29.84% Impervious Runoff Depth=2.16"
Flow Length=1,070" Tc=28.2 min CN=74/98 Runoff=1.62 cfs 35,968 cf

Subcatchment 102X: Runoff Area=187,972 sf 26.52% Impervious Runoff Depth=2.09"
Flow Length=527" Tc=33.8 min CN=74/98 Runoff=1.36 cfs 32,760 cf

Subcatchment 103X: Runoff Area=169,563 sf 2.50% Impervious Runoff Depth=1.71"
Flow Length=1,095" Tc=30.9 min CN=76/98 Runoff=0.97 cfs 24,196 cf

Subcatchment 104X: Runoff Area=1,001,262 sf 0.43% Impervious Runoff Depth=2.21"
Flow Length=1,625' Slope=0.1000"/" Tc=12.5 min CN=83/98 Runoff=11.26 cfs 184,053 cf

Subcatchment 105X: Runoff Area=1,321,550 sf 0.00% Impervious Runoff Depth=2.04"
Flow Length=1,205"' Tc=9.7 min CN=81/0 Runoff=13.94 cfs 224,410 cf
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Subcatchment 106X:

Subcatchment 107X:

Subcatchment 108X:

Subcatchment 109X:

Subcatchment 110X:

Subcatchment 112X:

Pond 2P01:

Pond 4P01:

Link 1L:

Link 2L:

Link 3L:

Link 4L:

Link 5L:

Runoff Area=510,175 sf 0.00% Impervious Runoff Depth=2.37"
Flow Length=1,261" Tc=12.9 min CN=85/0 Runoff=6.27 cfs 100,701 cf

Runoff Area=111,579 sf 0.00% Impervious Runoff Depth=2.37"
Flow Length=1,420" Tc=15.6 min CN=85/0 Runoff=1.31 cfs 22,024 cf

Runoff Area=586,523 sf 0.00% Impervious Runoff Depth=2.37"
Flow Length=1,346" Tc=44.8 min CN=85/0 Runoff=4.68 cfs 115,772 cf

Runoff Area=630,079 sf 0.00% Impervious Runoff Depth=2.46"
Flow Length=1,656" Tc=21.3 min CN=86/0 Runoff=7.11 cfs 128,952 cf

Runoff Area=303,424 sf 0.00% Impervious Runoff Depth=2.55"
Flow Length=2,565"' Tc=35.9 min CN=87/0 Runoff=2.94 cfs 64,354 cf

Runoff Area=47,683 sf 23.14% Impervious Runoff Depth=2.02"
Flow Length=672' Tc=31.8 min CN=74/98 Runoff=0.34 cfs 8,022 cf

Peak Elev=199.22' Storage=185,133 cf Inflow=21.05 cfs 522,598 cf
Outflow=6.76 cfs 405,496 cf

Peak Elev=206.70" Storage=89,524 cf Inflow=16.57 cfs 282,817 cf
Outflow=3.64 cfs 278,382 cf

Inflow=4.37 cfs 107,078 cf
Primary=4.37 cfs 107,078 cf

Inflow=12.16 cfs 663,585 cf
Primary=12.16 cfs 663,585 cf

Inflow=11.49 cfs 243,348 cf
Primary=11.49 cfs 243,348 cf

Inflow=33.72 cfs 801,606 cf
Primary=33.72 cfs 801,606 cf

Inflow=17.51 cfs 475,454 cf
Primary=17.51 cfs 475,454 cf

Total Runoff Area = 14,406,213 sf Runoff Volume = 2,412,608 cf Average Runoff Depth = 2.01"

95.81% Pervious = 13,802,751 sf 4.19% Impervious = 603,462 sf
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Summary for Subcatchment 10P:

Runoff = 276 cfs@ 8.08 hrs, Volume= 71,110 cf, Depth= 1.52"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
529,099 74 >75% Grass cover, Good, HSG C
31,073 80 >75% Grass cover, Good, HSG D

560,172 74 Weighted Average
560,172 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 50 0.0700 0.22 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
24.3 1,020 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

282 1,070 Total

Subcatchment 10P:
Hydrograph

[2.76 cfs

% Type IA 24-hr
é 25 YR Rainfall=3.90"
% Runoff Area=560,172 sf
2 Runoff Volume=71,110 cf
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m A

NN
Nl

CN=74/0

AL H:HIHHNIMIMTIMNY

L I L L L I LR I LI I IR I LN I IR LY I LRI LN L I IR L LN LY IR R |
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)



4290 Quail Valley - PRE
Prepared by AKS Engineering and Forestry

Type IA 24-hr 25 YR Rainfall=3.90"
Printed 5/15/2024

HydroCAD® 10.00-22 s/n 01338 © 2018 HydroCAD Software Solutions LLC Page 104
Summary for Subcatchment 20P:
Runoff = 8.76 cfs @ 8.01 hrs, Volume= 185,353 cf, Depth= 1.80"
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"
Area (sf) CN Description
72,385 61 >75% Grass cover, Good, HSG B
847,649 74  >75% Grass cover, Good, HSG C
157,890 80 >75% Grass cover, Good, HSG D
158,841 98 Water Surface, HSG C
1,236,765 77 Weighted Average
1,077,924 87.16% Pervious Area
158,841 12.84% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
124 736 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
20.8 786 Total
Subcatchment 20P:
Hydrograph
g_
Type IA 24-hr
8 5 YR Rainfall=3.90"
7] Runoff Area=1,236,765 sf
g Runoff Volume=185,353 cf
2unoff Depth=1.80"

Flow (cfs)
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Summary for Subcatchment 21P:

Runoff = 1.63cfs@ 8.01 hrs, Volume= 32,628 cf, Depth= 1.69"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

24,166 61 >75% Grass cover, Good, HSG B
131,692 74 >75% Grass cover, Good, HSG C

57,185 80 >75% Grass cover, Good, HSG D

18,281 98 Paved roads w/curbs & sewers, HSG C

231,324 76 Weighted Average
213,043 92.10% Pervious Area
18,281 7.90% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
8.0 1,016 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

16.4 1,066 Total

Subcatchment 21P:
Hydrograph
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Summary for Subcatchment 22P:

Runoff = 565cfs@ 8.20 hrs, Volume= 163,938 cf, Depth= 1.92"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
478,308 74 >75% Grass cover, Good, HSG C
450,162 80 >75% Grass cover, Good, HSG D
97,440 98 Water Surface, HSG C
1,025,910 79 Weighted Average

928,470 90.50% Pervious Area
97,440 9.50% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.4 50 0.0200 0.13 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
12.9 765 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
30.0 Direct Entry,
49.3 815 Total
Subcatchment 22P:
Hydrograph
of i [BRunof]
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Summary for Subcatchment 23P:

Runoff = 222cfs@ 8.09 hrs, Volume= 57,536 cf, Depth= 1.97"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

277,304 74 >75% Grass cover, Good, HSG C
73,119 98 Water Surface, HSG C

350,423 79 Weighted Average

277,304 79.13% Pervious Area
73,119 20.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.4 50 0.0500 0.19 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
3.5 210 0.0200 0.99 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
30.0 Direct Entry,
37.9 260 Total
Subcatchment 23P:
Hydrograph
[222cfs
z Type IA 24-hr
- i
21 %% 25 YR Rainfall=3.90"
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Z% Runoff Volume=57,536 cf
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Summary for Subcatchment 24P:

Runoff = 6.20cfs @ 8.09 hrs, Volume= 160,483 cf, Depth= 1.65"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
937,704 74 >75% Grass cover, Good, HSG C
118,967 80 >75% Grass cover, Good, HSG D
9,256 98 Paved roads w/curbs & sewers, HSG C
99,316 80 1/2 acre lots, 25% imp, HSG C
1,165,243 75 Weighted Average

1,131,158 97.07% Pervious Area
34,085 2.93% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
23.4 622 0.0040 0.44 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

31.8 672 Total

Subcatchment 24P:
Hydrograph
]
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Summary for Subcatchment 30P:

Runoff = 8.55cfs@ 8.01 hrs, Volume= 178,994 cf, Depth= 2.73"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
786,982 89 Row crops, straight row, Good, HSG D

786,982 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.8 50 0.0170 0.12 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
9.2 646 0.0170 1.17 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps
18.1 692 0.0050 0.64 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

341 1,388 Total

Subcatchment 30P:
Hydrograph

9'5/ (8550 W

] Tune IA 24 r

8__ 1 lJ 1 y 4 | B 1

1 25 YR Rainfall=3.90"

9 Runoff Area=786,982 sf

ol Runoff Volume=178,994 cf
o Runoff Depth=2.73"
5 5 Flow Length=1,388'
Bk Tc=34.1 min

3 CN=89/0
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Summary for Subcatchment 40P:

Runoff = 10.30 cfs @ 8.00 hrs, Volume= 182,116 cf, Depth= 1.80"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
601,538 74 >75% Grass cover, Good, HSG C
571,392 80 >75% Grass cover, Good, HSG D
41,291 98 Water Surface, HSG C
1,214,221 78 Weighted Average

1,172,930 96.60% Pervious Area
41,291 3.40% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.1 50 0.1200 0.27 Sheet Flow,
Grass: Short n=0.150 P2=2.50"

1.2 178 0.1200 242 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

7.5 545 0.0300 1.21 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

11.8 773 Total

Subcatchment 40P:
Hydrograph
1 [10.30¢fs |
10} Type IA 24-hr
9_ ' 29 YR Raintall=3.90™
| 'unoff Area=1,214,221 sf
3 Disvnaff /Al 400 440 ~F
7_ NUTIOI voidine=104, 1190 Gl
0 Runoff Depth=1.80"
z : Flow Length=773"
[T — - -
1 Tc=11.8 mi
q , CN=77/98
3
2l %
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Summary for Subcatchment 41P:

Runoff = 3.42cfs@ 8.00 hrs, Volume= 65,212 cf, Depth= 1.57"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
10,826 61 >75% Grass cover, Good, HSG B
416,484 74 >75% Grass cover, Good, HSG C
59,479 80 >75% Grass cover, Good, HSG D
11,189 98 Paved roads w/curbs & sewers, HSG C

497,978 75 Weighted Average

486,789 97.75% Pervious Area
11,189 2.25% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.4 50 0.0500 0.19 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
7.8 565 0.0300 1.21 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

12.2 615 Total

Subcatchment 41P:
Hydrograph

w

42 cfs |

N 25 YR Rainfall=3.90"
1 Runoff Area=497,978 sf

Runoff Volume=65,212 cf
g Runoff Depth=1.57"
8 Flow Length=615’
Tc=12.2 min

CN=74/9
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Summary for Subcatchment 42P:

Runoff = 1.77cfs @ 7.94 hrs, Volume= 27,524 cf, Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
57,153 74  >75% Grass cover, Good, HSG C
48,202 80 >75% Grass cover, Good, HSG D
40,266 98 Paved roads w/curbs & sewers, HSG C

145,621 83 Weighted Average

105,355 72.35% Pervious Area
40,266 27.65% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 42P:
Hydrograph

[177cfs ]

Type |A 24-hr
25 YR Rainfall
Runoff Area=145,621 sf
Runoff Volume=27,524 cf

T
w
©
2

3 N Runoff Depth=2.27"
§ Tc=5.0 min
CN=77/98
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Summary for Subcatchment 50P:

Runoff = 10.98cfs @ 8.29 hrs, Volume= 346,503 cf, Depth= 1.96"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

816,665 74 >75% Grass cover, Good, HSG C
702,187 80 >75% Grass cover, Good, HSG D

* 603,326 89 Row crops, straight row, Good, HSG D
2,122,178 80 Weighted Average
2,122,178 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
54.0 2,270 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

624 2,320 Total

Subcatchment 50P:
Hydrograph

12—;* '

" i Type IA 24-hr

0] 25 YR Rainfall=3.90"

of Runoff Area=2,122,178 sf

o A Runoff Volume=346,503 cf
g 7 Runoff Depth=1.96"
3o Flow Length=2,320'
S | Slope=0.0100 */*

o Tc=62.4 min

s CN=80/0

i
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Summary for Subcatchment 101X:

Runoff = 1.62cfs@ 8.01 hrs, Volume= 35,968 cf, Depth= 2.16"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
177,826 80 1/2 acre lots, 25% imp, HSG C
12,888 98 Paved roads w/curbs & sewers, HSG C
8,872 85 1/2 acre lots, 25% imp, HSG D
199,586 81 Weighted Average

140,024 70.16% Pervious Area
59,563 29.84% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 50 0.0700 0.22 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
24.3 1,020 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

282 1,070 Total

Subcatchment 101X:
Hydrograph

[1.62cfs

25 YR Rainfall=3.90"
Runoff Area=199,586 sf

H
w

Runoff Volume=35,968 cf
£ 1 Runoff Depth=2.16"
k Flow Length=1,070"

Tc=28.2 min
CN=74/98
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Summary for Subcatchment 102X:

Runoff = 1.36cfs@ 8.04 hrs, Volume= 32,760 cf, Depth= 2.09"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
37,192 74  >75% Grass cover, Good, HSG C
16,207 98 Paved roads w/curbs & sewers, HSG C
134,573 80 1/2 acre lots, 25% imp, HSG C
187,972 80 Weighted Average

138,122 73.48% Pervious Area
49,850 26.52% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
254 477 0.0020 0.31 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

33.8 527 Total

Subcatchment 102X:
Hydrograph

Type |A 24-hr
25 YR Rainfall=3.90"
10ff Area=187,972 sf
)ff Volume=32,760 cf

g Runoff Depth=2.09"
k Flow Length=527"
Tc=33.8 min

CN=74/98
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Summary for Subcatchment 103X:

Runoff = 097 cfs@ 8.07 hrs, Volume= 24,196 cf, Depth= 1.71"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
153,321 75 Small grain, SR + CR, Poor, HSG B
12,009 83 Small grain, SR + CR, Poor, HSG C
4,233 98 Paved roads w/curbs & sewers, HSG C
169,563 76 Weighted Average

165,330 97.50% Pervious Area
4,233 2.50% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
16.0 672 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
6.5 373 0.0170 0.96 0.07 Trap/Vee/Rect Channel Flow, Channel

Bot.W=0.00'" D=0.50" Z=0.3"/" Top.W=0.30'
n= 0.035 Earth, dense weeds

30.9 1,095 Total

Subcatchment 103X:
Hydrograph

. g 0.97 cf:
1 [CoCE
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O
Q

Type |A 24-hr
25 YR Rainfall=3.90"
Runoff Area=169,563 sf
Runoff Volume=24,196 cf
unoff Depth=1.71"
ow Length=1,095"
Tc=30.9 min
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Summary for Subcatchment 104X:

Runoff = 11.26 cfs @ 8.00 hrs, Volume= 184,053 cf, Depth= 2.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
247,447 78 Row crops, straight row, Good, HSG B
* 740,680 85 Row crops, straight row, Good, HSG C
8,863 89 Row crops, straight row, Good, HSG D
4,272 98 Paved roads w/curbs & sewers, HSG D

1,001,262 83 Weighted Average

996,990 99.57% Pervious Area
4,272 0.43% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.3 50 0.1000 0.25 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
9.2 1,575 0.1000 2.85 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

125 1,625 Total

Subcatchment 104X:
Hydrograph

12—? . ]

1l Type IA 24-hr

o} 25 YR Rainfall=3.90"

o] Runoff Area=1,001,262 sf

sl Runoff Volume=184,053 cf
g ] Runoff Depth=2.21"
3 o] Flow Length=1,625'
R B Slope=0.1000 /"

o Tc=12.5 min

. g CN=83/98
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Summary for Subcatchment 105X:

Runoff = 13.94 cfs @ 8.00 hrs, Volume= 224,410 cf, Depth= 2.04"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
688,306 78 Row crops, straight row, Good, HSG B
* 585,151 85 Row crops, straight row, Good, HSG C
48,093 89 Row crops, straight row, Good, HSG D
1,321,550 81 Weighted Average
1,321,550 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.3 50 0.1000 0.25 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
64 1,155 0.1100 2.98 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

9.7 1,205 Total

Subcatchment 105X:
Hydrograph

15—3/ |EIRunoff|

E w.94cfs
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a1 25 YR Rainfall=3.90"

WE S 'unoff Area=1,321,550 sf
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Summary for Subcatchment 106X:

Runoff = 6.27 cfs @ 8.00 hrs, Volume= 100,701 cf, Depth= 2.37"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
510,175 85 Row crops, straight row, Good, HSG C

510,175 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.5 50 0.0900 0.24 Sheet Flow,
Grass: Short n=0.150 P2=2.50"

4.9 793 0.0900 2.70 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

4.5 418 0.0300 1.56 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

129 1,261 Total

Subcatchment 106X:
Hydrograph

s

25 YR Rainfall=3.90"
Runoff Area=510,175 sf
Runoff Volume=100,701 cf

0 Runoff Depth=2.37"

g Flow Length=1,261"

B | Tc=12.9 min
CN=85/
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Summary for Subcatchment 107X:

Runoff = 1.31cfs@ 8.00 hrs, Volume= 22,024 cf, Depth= 2.37"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
111,579 85 Row crops, straight row, Good, HSG C

111,579 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.9 50 0.0700 0.22 Sheet Flow,
Grass: Short n=0.150 P2=2.50"

5.5 790 0.0700 2.38 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

6.2 580 0.0300 1.56 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

15.6 1,420 Total

Subcatchment 107X:
Hydrograph
[1.31cfs |
é Type |A 24-hr
7 25 YR Rainfall=3.90"
’% D AAA -
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Summary for Subcatchment 108X:

Runoff = 468cfs@ 8.12 hrs, Volume= 115,772 cf, Depth= 2.37"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

541,570 85 Row crops, straight row, Good, HSG C
44,953 89 Row crops, straight row, Good, HSG D

586,523 85 Weighted Average

586,523 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.1 50 0.0600 0.20 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
59 850 0.0700 2.38 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps
4.8 446 0.0300 1.56 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps
30.0 Direct Entry,
448 1,346 Total
Subcatchment 108X:
Hydrograph

Type IA 24-hr
25 YR Rainfall=3.9
Runoff Area=586,523 sf
Runoff Volume=115,772 cf

2 Runoff Depth=2.37"
' Flow Length=1,346'
| Tc=44.8 min

| CN=85/0
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Summary for Subcatchment 109X:

Runoff = 711 cfs@ 8.01 hrs, Volume= 128,952 cf, Depth= 2.46"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

494,210 85 Row crops, straight row, Good, HSG C
135,869 89 Row crops, straight row, Good, HSG D

630,079 86 Weighted Average

630,079 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow,
Grass: Short n=0.150 P2=2.50"

1.9 240 0.0530 2.07 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

4.9 363 0.0190 1.24 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

4.8 690 0.0720 2.41 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

3.3 313 0.0300 1.56 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

21.3 1,656 Total

Subcatchment 109X:
Hydrograph

=

[711cts |

25 YR Rainfall=3.90"
: Runoff Area=630,079 sf
51 Runoff Volume=128,952 cf

] 10ff Depth=2.46"

4 Flow Length=1,656'
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Summary for Subcatchment 110X:

Runoff = 294 cfs@ 8.04 hrs, Volume= 64,354 cf, Depth= 2.55"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

134,733 85 Row crops, straight row, Good, HSG C
168,691 89 Row crops, straight row, Good, HSG D

303,424 87 Weighted Average

303,424 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 50 0.0660 0.21 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
7.0 977 0.0660 2.31 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps
250 1,538 0.0130 1.03 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

35.9 2,665 Total

Subcatchment 110X:
Hydrograph

| ] ? Type IA 24-hr
% 25 YR Rainfall=3.90"

% Runoff Area=303,424 sf

o] Z% unoff Volume=64,354 cf

2 é% Runoff Depth=2.55"
E Flow Length=2,565'
| Tc=35.9 min

. 2 CN=87/0
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Summary for Subcatchment 112X:

Runoff = 0.34cfs@ 8.03 hrs, Volume= 8,022 cf, Depth= 2.02"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

36,651 74  >75% Grass cover, Good, HSG C
11,032 98 Paved roads w/curbs & sewers, HSG C

47,683 80 Weighted Average

36,651 76.86% Pervious Area
11,032 23.14% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
234 622 0.0040 0.44 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

31.8 672 Total

Subcatchment 112X:
Hydrograph
EIRunoffi

Type IA 24-hr

25 YR Rainfall=3.90"

unoff Area=47,683 sf

noff Volume=8,022 cf

8 Runoff Depth=2.02"
; [ ] 41 -—
2 Flow Length=672
Tc=31.8 min

CN=74/9
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Summary for Pond 2P01:

Inflow Area = 3,199,621 sf, 10.29% Impervious, Inflow Depth = 1.96" for 25 YR event

Inflow = 21.05cfs@ 8.03 hrs, Volume= 522,598 cf

Outflow = 6.76 cfs @ 15.89 hrs, Volume= 405,496 cf, Atten=68%, Lag=471.5 min
Primary = 6.76 cfs @ 15.89 hrs, Volume= 405,496 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 199.22' @ 15.89 hrs Surf.Area= 157,890 sf Storage= 185,133 cf

Plug-Flow detention time= 387.1 min calculated for 405,411 cf (78% of inflow)
Center-of-Mass det. time= 251.9 min ( 1,066.9 - 815.0)

Volume Invert Avail.Storage Storage Description

#1 198.05' 465,775 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

198.05 157,890 0 0

201.00 157,890 465,775 465,775
Device Routing Invert Outlet Devices

#1  Device 2 198.79' 30.0' long (Profile 17) Broad-Crested Rectangular Weir

Head (feet) 0.49 0.98 1.48 1.97 2.46 2.95
Coef. (English) 2.84 3.13 3.26 3.30 3.31 3.31
#2  Primary 197.46' 18.0" Round Culvert
L=204.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 197.46' / 195.84' S=0.0079'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=6.76 cfs @ 15.89 hrs HW=199.22" TW=0.00" (Dynamic Tailwater)
2=Culvert (Inlet Controls 6.76 cfs @ 3.83 fps)
T _1=Broad-Crested Rectangular Weir (Passes 6.76 cfs of 24.24 cfs potential flow)
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Pond 2P01:
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Summary for Pond 4P01:

Inflow Area = 1,724,396 sf, 2.39% Impervious, Inflow Depth = 1.97" for 25 YR event

Inflow = 16.57 cfs @ 8.00 hrs, Volume= 282,817 cf

Outflow = 3.64 cfs@ 16.22 hrs, Volume= 278,382 cf, Atten=78%, Lag=493.3 min
Primary = 3.64 cfs @ 16.22 hrs, Volume= 278,382 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 206.70' @ 16.22 hrs Surf.Area= 40,713 sf Storage= 89,524 cf

Plug-Flow detention time= 371.1 min calculated for 278,324 cf (98% of inflow)
Center-of-Mass det. time= 361.2 min ( 1,161.8 - 800.7 )

Volume Invert Avail.Storage Storage Description

#1 204.50' 183,209 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

204.50 40,713 0 0

209.00 40,713 183,209 183,209
Device Routing Invert Outlet Devices

#1  Primary 204.50' 8.0" Round Culvert

L=50.0" CMP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 204.50' / 204.37' S=0.0026 '/ Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 0.35 sf
#2  Primary 204.50' 8.0" Round Culvert L=50.0" Ke= 0.500

Inlet / Outlet Invert= 204.50' / 203.99' S=0.0102'/" Cc= 0.900

n=0.013, Flow Area= 0.35 sf

Primary OutFlow Max=3.64 cfs @ 16.22 hrs HW=206.70" TW=0.00" (Dynamic Tailwater)
1=Culvert (Barrel Controls 1.68 cfs @ 4.83 fps)
2=Culvert (Barrel Controls 1.95 cfs @ 5.60 fps)
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Pond 4P01:
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Summary for Link 1L:

Inflow Area = 759,758 sf, 7.84% Impervious, Inflow Depth = 1.69" for 25 YR event
Inflow = 437 cfs@ 8.04 hrs, Volume= 107,078 cf
Primary = 437cfs@ 8.04 hrs, Volume= 107,078 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 1L:
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Summary for Link 2L:

Inflow Area = 5,001,406 sf, 8.94% Impervious, Inflow Depth > 1.59" for 25 YR event

Inflow = 1216 cfs@ 9.34 hrs, Volume= 663,585 cf

Primary = 1216 cfs @ 9.34 hrs, Volume= 663,585 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 2L:
Hydrograph

@ Inflow
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Summary for Link 3L:

Inflow Area = 1,090,406 sf, 0.00% Impervious, Inflow Depth = 2.68" for 25 YR event
Inflow = 1149 cfs@ 8.02 hrs, Volume= 243,348 cf
Primary = 1149 cfs @ 8.02 hrs, Volume= 243,348 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 3L:
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Summary for Link 4L:

Inflow Area = 4,802,386 sf, 2.02% Impervious, Inflow Depth > 2.00" for 25 YR event
Inflow = 33.72cfs@ 8.00 hrs, Volume= 801,606 cf
Primary = 33.72cfs@ 8.00 hrs, Volume= 801,606 cf, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Link 5L:

Inflow Area = 2,752,257 sf, 0.00% Impervious, Inflow Depth = 2.07" for 25 YR event
Inflow = 1751 cfs@ 8.07 hrs, Volume= 475,454 cf
Primary = 1751 cfs @ 8.07 hrs, Volume= 475,454 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 5L:
Hydrograph

H Inflow
1751 cfs O Primary

17.51 cfs

NN

NN\

Flow (cfs)
)

O =2 N W Hh OO N ©

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)



AKS

Appendix B: HydroCAD Reports for
Post-Developed Conditions Storm Events




4802 Flow Splitter

(o Splitter
(as01)
G4 06%}

Swale

4800

"/ %

Y
—y [aL]
"

(4s03)
N
<zsos>4>
jw Sp\ ll
5
(2s06)

//_\\
107X)
o1
/~\ N
{108%) Ex. Pond Flow Splitter \wo nhole
i)
Ex(?@d Dryw
-
{1800, { 1L }
~
(5S02)
109, {500,
~\
o]
~
- oo Extended DryBa}A /V
110. @y 5C01)

Channel

/ :
(3s01

Lo\ i

@s02) ————> [ 3L}

/ o
Banks Creek

Routing Diagram for 4290 Quail Valley - POST
Prepared by AKS Engineering and Forestry, Printed 5/15/2024
HydroCAD® 10.00-22 s/n 01338 © 2018 HydroCAD Software Solutions LLC




4290 Quail Valley - POST Type IA 24-hr 2 YR Rainfall=2.50"

Prepared by AKS Engineering and Forestry Printed 5/15/2024
HydroCAD® 10.00-22 s/n 01338 © 2018 HydroCAD Software Solutions LLC Page 2

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 2
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S00: Runoff Area=154,881 sf 100.00% Impervious Runoff Depth=2.27"
Tc=5.0 min CN=0/98 Runoff=2.05 cfs 29,308 cf

Subcatchment 1S01: Runoff Area=1,582,107 sf 73.01% Impervious Runoff Depth=1.82"
Tc=5.0 min CN=74/98 Runoff=16.02 cfs 240,229 cf

Subcatchment 1S02: Runoff Area=12,663 sf 91.95% Impervious Runoff Depth=2.16"
Tc=5.0 min CN=80/98 Runoff=0.16 cfs 2,279 cf

Subcatchment 2S00: Runoff Area=512,771 sf 35.54% Impervious Runoff Depth=1.28"
Tc=5.0 min CN=77/98 Runoff=3.34 cfs 54,877 cf

Subcatchment 2S01: Runoff Area=238,304 sf 46.23% Impervious Runoff Depth=1.50"
Tc=5.0 min CN=79/98 Runoff=1.91 cfs 29,788 cf

Subcatchment 2S02: Runoff Area=325,289 sf 80.07% Impervious Runoff Depth=1.94"
Tc=5.0 min CN=74/98 Runoff=3.56 cfs 52,574 cf

Subcatchment 2S03: Runoff Area=417,480 sf 64.80% Impervious Runoff Depth=1.69"
Tc=5.0 min CN=74/98 Runoff=3.84 cfs 58,638 cf

Subcatchment 2S04: Runoff Area=364,333 sf 62.75% Impervious Runoff Depth=1.68"
Tc=5.0 min CN=76/98 Runoff=3.35 cfs 51,115 cf

Subcatchment 2S05: Runoff Area=547,881 sf 80.40% Impervious Runoff Depth=1.93"
Tc=5.0 min CN=72/98 Runoff=5.95 cfs 88,087 cf

Subcatchment 2S06: Runoff Area=472,359 sf 65.63% Impervious Runoff Depth=1.73"
Tc=5.0 min CN=76/98 Runoff=4.49 cfs 68,058 cf

Subcatchment 2S08: Runoff Area=109,799 sf 50.75% Impervious Runoff Depth=1.59"
Tc=5.0 min CN=80/98 Runoff=0.95 cfs 14,550 cf

Subcatchment 2S09: Commercial Runoff Area=210,970 sf 0.00% Impervious Runoff Depth=0.69"
Tc=5.0 min CN=76/0 Runoff=0.56 cfs 12,211 cf

Subcatchment 2S10: Runoff Area=43,690 sf 76.11% Impervious Runoff Depth=1.99"
Tc=5.0 min CN=84/98 Runoff=0.50 cfs 7,263 cf

Subcatchment 3S00: Runoff Area=33,438 sf 100.00% Impervious Runoff Depth=2.27"
Tc=5.0 min CN=0/98 Runoff=0.44 cfs 6,327 cf

Subcatchment 3S01: Runoff Area=957,337 sf 73.59% Impervious Runoff Depth=1.91"
Tc=5.0 min CN=80/98 Runoff=10.29 cfs 152,046 cf

Subcatchment 3S02: Runoff Area=116,537 sf 0.00% Impervious Runoff Depth=0.89"
Tc=5.0 min CN=80/0 Runoff=0.48 cfs 8,632 cf



4290 Quail Valley - POST Type IA 24-hr 2 YR Rainfall=2.50"

Prepared by AKS Engineering and Forestry Printed 5/15/2024
HydroCAD® 10.00-22 s/n 01338 © 2018 HydroCAD Software Solutions LLC Page 3
Subcatchment 4S00: Runoff Area=179,027 sf 35.46% Impervious Runoff Depth=1.28"

Tc=5.0 min CN=77/98 Runoff=1.17 cfs 19,142 cf

Subcatchment 4S01: Runoff Area=799,479 sf 70.62% Impervious Runoff Depth=1.82"
Tc=5.0 min CN=77/98 Runoff=8.11 cfs 121,330 cf

Subcatchment 4S02: Runoff Area=189,045 sf 63.26% Impervious Runoff Depth=1.71"
Tc=5.0 min CN=77/98 Runoff=1.77 cfs 26,915 cf

Subcatchment 4S03: Runoff Area=45,326 sf 100.00% Impervious Runoff Depth=2.27"
Tc=5.0 min CN=0/98 Runoff=0.60 cfs 8,577 cf

Subcatchment 4S04: Runoff Area=59,364 sf 34.45% Impervious Runoff Depth=1.64"
Flow Length=1,625" Slope=0.1000"" Tc=12.5min CN=87/98 Runoff=0.50 cfs 8,121 cf

Subcatchment 5S00: Runoff Area=41,875 sf 100.00% Impervious Runoff Depth=2.27"
Tc=5.0 min CN=0/98 Runoff=0.55 cfs 7,924 cf

Subcatchment 5S01: Runoff Area=1,811,039 sf 53.20% Impervious Runoff Depth=1.55"
Tc=5.0 min CN=77/98 Runoff=15.09 cfs 234,605 cf

Subcatchment 5S02: Runoff Area=111,849 sf 31.30% Impervious Runoff Depth=1.29"
Tc=5.0 min CN=79/98 Runoff=0.74 cfs 11,988 cf

Subcatchment 101X: Runoff Area=149,867 sf 31.45% Impervious Runoff Depth=1.13"
Flow Length=1,070" Tc=28.2 min CN=74/98 Runoff=0.58 cfs 14,126 cf

Subcatchment 102X: Runoff Area=187,972 sf 26.52% Impervious Runoff Depth=1.05"
Flow Length=300" Tc=17.8 min CN=74/98 Runoff=0.76 cfs 16,434 cf

Subcatchment 103X: Runoff Area=169,563 sf 0.00% Impervious Runoff Depth=0.69"
Flow Length=1,095" Tc=30.9 min CN=76/0 Runoff=0.27 cfs 9,814 cf

Subcatchment 104X: Runoff Area=1,001,262 sf 1.05% Impervious Runoff Depth=1.07"
Flow Length=1,625' Slope=0.1000"/" Tc=12.5 min CN=83/98 Runoff=4.83 cfs 89,162 cf

Subcatchment 105X: Runoff Area=1,321,550 sf 0.00% Impervious Runoff Depth=0.94"
Flow Length=1,205" Tc=9.7 min CN=81/0 Runoff=5.52 cfs 103,785 cf

Subcatchment 106X: Runoff Area=510,175 sf 0.00% Impervious Runoff Depth=1.18"
Flow Length=1,261" Tc=12.9 min CN=85/0 Runoff=2.83 cfs 50,102 cf

Subcatchment 107X: Runoff Area=111,579 sf 0.00% Impervious Runoff Depth=1.18"
Flow Length=1,420" Tc=15.6 min CN=85/0 Runoff=0.59 cfs 10,958 cf

Subcatchment 108X: Runoff Area=586,523 sf 0.00% Impervious Runoff Depth=1.18"
Flow Length=1,346" Tc=14.8 min CN=85/0 Runoff=3.15 cfs 57,600 cf

Subcatchment 109X: Runoff Area=630,079 sf 0.00% Impervious Runoff Depth=1.24"
Flow Length=1,656" Tc=21.3 min CN=86/0 Runoff=3.27 cfs 65,291 cf
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Subcatchment 110X: Runoff Area=303,424 sf 0.00% Impervious Runoff Depth=1.31"

Flow Length=2,565"' Tc=35.9 min CN=87/0 Runoff=1.38 cfs 33,152 cf

Subcatchment 111X: Runoff Area=49,719 sf 25.00% Impervious Runoff Depth=1.02"
Flow Length=310" Tc=10.1 min CN=74/98 Runoff=0.22 cfs 4,242 cf

Subcatchment 112X: Runoff Area=47,683 sf 23.14% Impervious Runoff Depth=0.99"
Flow Length=672' Tc=31.8 min CN=74/98 Runoff=0.14 cfs 3,945 cf

Reach 2W22: Swale Avg. Flow Depth=1.15" Max Vel=0.38 fps Inflow=3.56 cfs 52,574 cf
n=0.240 L=130.0' S=0.0050'"" Capacity=24.92 cfs Outflow=3.51 cfs 52,574 cf

Reach 2W23: Swale Avg. Flow Depth=1.19" Max Vel=0.38 fps Inflow=3.84 cfs 58,638 cf
n=0.240 L=170.0' S=0.0050'"" Capacity=34.85 cfs Outflow=3.75 cfs 58,638 cf

Reach 2W24: Swale Avg. Flow Depth=1.12" Max Vel=0.37 fps Inflow=3.35 cfs 51,115 cf
n=0.240 L=120.0'" S=0.0050"'"" Capacity=67.24 cfs Outflow=3.31 cfs 51,115 cf

Reach 2W25: Swale Avg. Flow Depth=1.07" Max Vel=0.34 fps Inflow=4.03 cfs 84,931 cf
n=0.240 L=145.0' S=0.0040"'"" Capacity=28.98 cfs Outflow=3.99 cfs 84,931 cf

Reach 2W26: Swale Avg. Flow Depth=1.21" Max Vel=0.40 fps Inflow=5.04 cfs 79,016 cf
n=0.240 L=145.0' S=0.0050"'"" Capacity=29.78 cfs Outflow=4.98 cfs 79,016 cf

Reach 2W27: Swale Avg. Flow Depth=0.63' Max Vel=0.24 fps Inflow=0.73 cfs 17,077 cf
n=0.240 L=130.0' S=0.0050"'"" Capacity=54.36 cfs Outflow=0.69 cfs 17,077 cf

Reach 4W01: Swale Avg. Flow Depth=1.20" Max Vel=0.43 fps Inflow=7.29 cfs 274,441 cf
n=0.240 L=145.0' S=0.0050'" Capacity=40.18 cfs Outflow=7.26 cfs 274,441 cf

Reach 5C01: Channel Avg. Flow Depth=0.62' Max Vel=1.60 fps Inflow=4.47 cfs 301,558 cf
n=0.025 L=282.0' S=0.0025'" Capacity=62.85 cfs Outflow=4.47 cfs 301,474 cf

Pond 1D01: Extended Dry Basin Peak Elev=200.82" Storage=250,124 cf Inflow=22.79 cfs 290,477 cf
Outflow=0.72 cfs 99,369 cf

Pond 1M01: Flow Splitter Peak Elev=201.83" Inflow=16.02 cfs 240,229 cf
Primary=7.96 cfs 184,198 cf Secondary=13.94 cfs 56,296 cf Outflow=16.02 cfs 240,229 cf

Pond 1M02: WQ Manhole Peak Elev=202.34' Inflow=8.90 cfs 204,874 cf
15.0" Round Culvert n=0.013 L=72.0' S=0.0050"'/" Outflow=8.90 cfs 204,874 cf

Pond 2M01: Flow Splitter Peak Elev=204.28' Inflow=5.95 cfs 88,087 cf
Primary=4.03 cfs 84,931 cf Secondary=1.92 cfs 3,156 cf Outflow=5.95 cfs 88,087 cf

Pond 2P01: Ex. Pond Peak Elev=199.26" Storage=261,787 cf Inflow=19.93 cfs 365,606 cf
Outflow=2.34 cfs 150,993 cf

Pond 2P02: Ex. Pond Peak Elev=205.33" Storage=142,683 cf Inflow=10.01 cfs 166,403 cf
Primary=0.47 cfs 60,315 cf Secondary=0.00 cfs 0 cf Outflow=0.47 cfs 60,315 cf
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Pond 3D01: Extended Dry Basin Peak Elev=206.83" Storage=61,015 cf Inflow=11.97 cfs 191,525 cf
Outflow=2.91 cfs 178,492 cf

Pond 4M01: Flow Splitter Peak Elev=210.59' Inflow=12.08 cfs 219,861 cf
Primary=2.08 cfs 114,799 cf Secondary=9.99 cfs 105,063 cf Outflow=12.08 cfs 219,861 cf

Pond 4M02: Flow Splitter Peak Elev=210.67" Inflow=10.81 cfs 171,432 cf
Primary=5.21 cfs 159,642 cf Secondary=5.60 cfs 11,790 cf Outflow=10.81 cfs 171,432 cf

Pond 4P01: Ex. Pond Peak Elev=206.68" Storage=101,441 cf Inflow=13.99 cfs 305,373 cf
Outflow=4.22 cfs 274,404 cf

Pond 5D01: Extended Dry Basin Peak Elev=206.07' Storage=106,193 cf Inflow=19.47 cfs 319,808 cf
Outflow=4.47 cfs 301,558 cf

Link 1L: Inflow=1.03 cfs 115,774 cf
Primary=1.03 cfs 115,774 cf

Link 2L: Inflow=2.74 cfs 194,830 cf
Primary=2.74 cfs 194,830 cf

Link 3L: Banks Creek Inflow=3.07 cfs 187,124 cf
Primary=3.07 cfs 187,124 cf

Link 4L: Inflow=11.78 cfs 396,165 cf
Primary=11.78 cfs 396,165 cf

Link 5L: Inflow=4.47 cfs 301,474 cf
Primary=4.47 cfs 301,474 cf

Link X: Roundabout Inflow=0.14 cfs 3,945 cf

Primary=0.14 cfs 3,945 cf

Total Runoff Area = 14,406,239 sf Runoff Volume = 1,773,193 cf Average Runoff Depth = 1.48"
58.80% Pervious = 8,470,298 sf 41.20% Impervious = 5,935,941 sf
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 2
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S00: Runoff Area=154,881 sf 100.00% Impervious Runoff Depth=2.87"
Tc=5.0 min CN=0/98 Runoff=2.57 cfs 37,015 cf

Subcatchment 1S01: Runoff Area=1,582,107 sf 73.01% Impervious Runoff Depth=2.36"
Tc=5.0 min CN=74/98 Runoff=20.78 cfs 310,662 cf

Subcatchment 1S02: Runoff Area=12,663 sf 91.95% Impervious Runoff Depth=2.74"
Tc=5.0 min CN=80/98 Runoff=0.20 cfs 2,895 cf

Subcatchment 2S00: Runoff Area=512,771 sf 35.54% Impervious Runoff Depth=1.75"
Tc=5.0 min CN=77/98 Runoff=4.73 cfs 74,979 cf

Subcatchment 2S01: Runoff Area=238,304 sf 46.23% Impervious Runoff Depth=2.00"
Tc=5.0 min CN=79/98 Runoff=2.60 cfs 39,804 cf

Subcatchment 2S02: Runoff Area=325,289 sf 80.07% Impervious Runoff Depth=2.49"
Tc=5.0 min CN=74/98 Runoff=4.57 cfs 67,502 cf

Subcatchment 2S03: Runoff Area=417,480 sf 64.80% Impervious Runoff Depth=2.20"
Tc=5.0 min CN=74/98 Runoff=5.05 cfs 76,557 cf

Subcatchment 2S04: Runoff Area=364,333 sf 62.75% Impervious Runoff Depth=2.20"
Tc=5.0 min CN=76/98 Runoff=4.42 cfs 66,884 cf

Subcatchment 2S05: Runoff Area=547,881 sf 80.40% Impervious Runoff Depth=2.48"
Tc=5.0 min CN=72/98 Runoff=7.63 cfs 113,046 cf

Subcatchment 2S06: Runoff Area=472,359 sf 65.63% Impervious Runoff Depth=2.25"
Tc=5.0 min CN=76/98 Runoff=5.89 cfs 88,739 cf

Subcatchment 2S08: Runoff Area=109,799 sf 50.75% Impervious Runoff Depth=2.11"
Tc=5.0 min CN=80/98 Runoff=1.28 cfs 19,290 cf

Subcatchment 2S09: Commercial Runoff Area=210,970 sf 0.00% Impervious Runoff Depth=1.08"
Tc=5.0 min CN=76/0 Runoff=1.04 cfs 19,039 cf

Subcatchment 2S10: Runoff Area=43,690 sf 76.11% Impervious Runoff Depth=2.56"
Tc=5.0 min CN=84/98 Runoff=0.64 cfs 9,338 cf

Subcatchment 3S00: Runoff Area=33,438 sf 100.00% Impervious Runoff Depth=2.87"
Tc=5.0 min CN=0/98 Runoff=0.55 cfs 7,991 cf

Subcatchment 3S01: Runoff Area=957,337 sf 73.59% Impervious Runoff Depth=2.46"
Tc=5.0 min CN=80/98 Runoff=13.32 cfs 196,302 cf

Subcatchment 3S02: Runoff Area=116,537 sf 0.00% Impervious Runoff Depth=1.33"
Tc=5.0 min CN=80/0 Runoff=0.78 cfs 12,872 cf
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Subcatchment 4S00: Runoff Area=179,027 sf 35.46% Impervious Runoff Depth=1.75"

Tc=5.0 min CN=77/98 Runoff=1.65 cfs 26,158 cf

Subcatchment 4S01: Runoff Area=799,479 sf 70.62% Impervious Runoff Depth=2.36"
Tc=5.0 min CN=77/98 Runoff=10.55 cfs 157,266 cf

Subcatchment 4S02: Runoff Area=189,045 sf 63.26% Impervious Runoff Depth=2.23"
Tc=5.0 min CN=77/98 Runoff=2.34 cfs 35,184 cf

Subcatchment 4S03: Runoff Area=45,326 sf 100.00% Impervious Runoff Depth=2.87"
Tc=5.0 min CN=0/98 Runoff=0.75 cfs 10,832 cf

Subcatchment 4S04 Runoff Area=59,364 sf 34.45% Impervious Runoff Depth=2.19"
Flow Length=1,625" Slope=0.1000""" Tc=12.5min CN=87/98 Runoff=0.68 cfs 10,811 cf

Subcatchment 5S00: Runoff Area=41,875 sf 100.00% Impervious Runoff Depth=2.87"
Tc=5.0 min CN=0/98 Runoff=0.69 cfs 10,008 cf

Subcatchment 5S01: Runoff Area=1,811,039 sf 53.20% Impervious Runoff Depth=2.06"
Tc=5.0 min CN=77/98 Runoff=20.30 cfs 310,840 cf

Subcatchment 5S02: Runoff Area=111,849 sf 31.30% Impervious Runoff Depth=1.76"
Tc=5.0 min CN=79/98 Runoff=1.05 cfs 16,449 cf

Subcatchment 101X: Runoff Area=149,867 sf 31.45% Impervious Runoff Depth=1.57"
Flow Length=1,070" Tc=28.2 min CN=74/98 Runoff=0.85 cfs 19,588 cf

Subcatchment 102X: Runoff Area=187,972 sf 26.52% Impervious Runoff Depth=1.47"
Flow Length=300" Tc=17.8 min CN=74/98 Runoff=1.14 cfs 23,105 cf

Subcatchment 103X: Runoff Area=169,563 sf 0.00% Impervious Runoff Depth=1.08"
Flow Length=1,095" Tc=30.9 min CN=76/0 Runoff=0.52 cfs 15,303 cf

Subcatchment 104X: Runoff Area=1,001,262 sf 1.05% Impervious Runoff Depth=1.54"
Flow Length=1,625' Slope=0.1000"/" Tc=12.5 min CN=83/98 Runoff=7.48 cfs 128,626 cf

Subcatchment 105X: Runoff Area=1,321,550 sf 0.00% Impervious Runoff Depth=1.39"
Flow Length=1,205" Tc=9.7 min CN=81/0 Runoff=8.93 cfs 153,169 cf

Subcatchment 106X: Runoff Area=510,175 sf 0.00% Impervious Runoff Depth=1.67"
Flow Length=1,261" Tc=12.9 min CN=85/0 Runoff=4.25 cfs 71,109 cf

Subcatchment 107X: Runoff Area=111,579 sf 0.00% Impervious Runoff Depth=1.67"
Flow Length=1,420" Tc=15.6 min CN=85/0 Runoff=0.89 cfs 15,552 cf

Subcatchment 108X: Runoff Area=586,523 sf 0.00% Impervious Runoff Depth=1.67"
Flow Length=1,346" Tc=14.8 min CN=85/0 Runoff=4.74 cfs 81,751 cf

Subcatchment 109X: Runoff Area=630,079 sf 0.00% Impervious Runoff Depth=1.75"
Flow Length=1,656" Tc=21.3 min CN=86/0 Runoff=4.87 cfs 91,807 cf
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Subcatchment 110X: Runoff Area=303,424 sf 0.00% Impervious Runoff Depth=1.83"

Flow Length=2,565"' Tc=35.9 min CN=87/0 Runoff=2.03 cfs 46,189 cf

Subcatchment 111X: Runoff Area=49,719 sf 25.00% Impervious Runoff Depth=1.45"
Flow Length=310" Tc=10.1 min CN=74/98 Runoff=0.33 cfs 5,992 cf

Subcatchment 112X: Runoff Area=47,683 sf 23.14% Impervious Runoff Depth=1.41"
Flow Length=672' Tc=31.8 min CN=74/98 Runoff=0.22 cfs 5,606 cf

Reach 2W22: Swale Avg. Flow Depth=1.31" Max Vel=0.41 fps Inflow=4.57 cfs 67,502 cf
n=0.240 L=130.0' S=0.0050"'"" Capacity=24.92 cfs Outflow=4.51 cfs 67,502 cf

Reach 2W23: Swale Avg. Flow Depth=1.37" Max Vel=0.42 fps Inflow=5.05 cfs 76,557 cf
n=0.240 L=170.0' S=0.0050"'"" Capacity=34.85 cfs Outflow=4.95 cfs 76,557 cf

Reach 2W24: Swale Avg. Flow Depth=1.29' Max Vel=0.40 fps Inflow=4.42 cfs 66,884 cf
n=0.240 L=120.0' S=0.0050'"" Capacity=67.24 cfs Outflow=4.38 cfs 66,884 cf

Reach 2W25: Swale Avg. Flow Depth=1.13" Max Vel=0.35 fps Inflow=4.39 cfs 106,960 cf
n=0.240 L=145.0' S=0.0040'" Capacity=28.98 cfs Outflow=4.36 cfs 106,960 cf

Reach 2W26: Swale Avg. Flow Depth=1.41" Max Vel=0.44 fps Inflow=6.73 cfs 104,291 cf
n=0.240 L=145.0' S=0.0050"'"" Capacity=29.78 cfs Outflow=6.66 cfs 104,291 cf

Reach 2W27: Swale Avg. Flow Depth=0.78" Max Vel=0.28 fps Inflow=1.13 cfs 24,640 cf
n=0.240 L=130.0' S=0.0050"'"" Capacity=54.36 cfs Outflow=1.07 cfs 24,640 cf

Reach 4W01: Swale Avg. Flow Depth=1.27' Max Vel=0.44 fps Inflow=8.01 cfs 329,516 cf
n=0.240 L=145.0' S=0.0050'" Capacity=40.18 cfs Outflow=7.97 cfs 329,516 cf

Reach 5C01: Channel Avg. Flow Depth=0.94' Max Vel=2.01 fps Inflow=10.80 cfs 410,017 cf
n=0.025 L=282.0' S=0.0025'" Capacity=62.85 cfs Outflow=10.79 cfs 409,933 cf

Pond 1D01: Extended Dry Basin Peak Elev=201.51" Storage=329,711 cf Inflow=24.71 cfs 377,041 cf
Outflow=0.80 cfs 113,075 cf

Pond 1M01: Flow Splitter Peak Elev=201.84" Inflow=20.78 cfs 310,662 cf
Primary=8.42 cfs 175,859 cf Secondary=14.00 cfs 135,070 cf Outflow=20.78 cfs 310,662 cf

Pond 1M02: WQ Manhole Peak Elev=202.84' Inflow=9.71 cfs 204,956 cf
15.0" Round Culvert n=0.013 L=72.0' S=0.0050"'/" Outflow=9.71 cfs 204,956 cf

Pond 2M01: Flow Splitter Peak Elev=204.50" Inflow=7.63 cfs 113,046 cf
Primary=4.39 cfs 106,960 cf Secondary=3.24 cfs 6,086 cf Outflow=7.63 cfs 113,046 cf

Pond 2P01: Ex. Pond Peak Elev=199.40" Storage=293,770 cf Inflow=26.31 cfs 491,918 cf
Outflow=4.11 cfs 273,516 cf

Pond 2P02: Ex. Pond Peak Elev=205.68" Storage=182,211 cf Inflow=13.96 cfs 225,847 cf
Primary=1.58 cfs 92,951 cf Secondary=0.00 cfs 0 cf Outflow=1.58 cfs 92,951 cf
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Pond 3D01: Extended Dry Basin Peak Elev=207.22' Storage=70,636 cf Inflow=15.70 cfs 250,482 cf
Outflow=6.06 cfs 236,750 cf

Pond 4M01: Flow Splitter Peak Elev=211.30" Inflow=18.70 cfs 316,979 cf
Primary=2.41 cfs 125,242 cf Secondary=16.30 cfs 191,737 cf Outflow=18.70 cfs 316,979 cf

Pond 4M02: Flow Splitter Peak Elev=211.00" Inflow=14.63 cfs 228,375 cf
Primary=5.62 cfs 204,274 cf Secondary=9.02 cfs 24,102 cf Outflow=14.63 cfs 228,375 cf

Pond 4P01: Ex. Pond Peak Elev=206.81" Storage=108,625 cf Inflow=18.60 cfs 379,776 cf
Outflow=6.19 cfs 348,457 cf

Pond 5D01: Extended Dry Basin Peak Elev=206.31" Storage=114,070 cf Inflow=26.65 cfs 429,104 cf
Outflow=10.80 cfs 410,017 cf

Link 1L: Inflow=1.36 cfs 135,559 cf
Primary=1.36 cfs 135,559 cf

Link 2L: Inflow=4.67 cfs 336,485 cf
Primary=4.67 cfs 336,485 cf

Link 3L: Banks Creek Inflow=6.38 cfs 249,622 cf
Primary=6.38 cfs 249,622 cf

Link 4L: Inflow=18.54 cfs 561,837 cf
Primary=18.54 cfs 561,837 cf

Link 5L: Inflow=10.79 cfs 409,933 cf
Primary=10.79 cfs 409,933 cf

Link X: Roundabout Inflow=0.22 cfs 5,606 cf

Primary=0.22 cfs 5,606 cf

Total Runoff Area = 14,406,239 sf Runoff Volume = 2,378,260 cf Average Runoff Depth = 1.98"
58.80% Pervious = 8,470,298 sf 41.20% Impervious = 5,935,941 sf
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 2
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S00: Runoff Area=154,881 sf 100.00% Impervious Runoff Depth=3.22"
Tc=5.0 min CN=0/98 Runoff=2.87 cfs 41,516 cf

Subcatchment 1S01: Runoff Area=1,582,107 sf 73.01% Impervious Runoff Depth=2.67"
Tc=5.0 min CN=74/98 Runoff=23.61 cfs 352,534 cf

Subcatchment 1S02: Runoff Area=12,663 sf 91.95% Impervious Runoff Depth=3.09"
Tc=5.0 min CN=80/98 Runoff=0.22 cfs 3,257 cf

Subcatchment 2S00: Runoff Area=512,771 sf 35.54% Impervious Runoff Depth=2.04"
Tc=5.0 min CN=77/98 Runoff=5.58 cfs 87,233 cf

Subcatchment 2S01: Runoff Area=238,304 sf 46.23% Impervious Runoff Depth=2.31"
Tc=5.0 min CN=79/98 Runoff=3.02 cfs 45,837 cf

Subcatchment 2S02: Runoff Area=325,289 sf 80.07% Impervious Runoff Depth=2.82"
Tc=5.0 min CN=74/98 Runoff=5.16 cfs 76,332 cf

Subcatchment 2S03: Runoff Area=417,480 sf 64.80% Impervious Runoff Depth=2.51"
Tc=5.0 min CN=74/98 Runoff=5.77 cfs 87,276 cf

Subcatchment 2S04: Runoff Area=364,333 sf 62.75% Impervious Runoff Depth=2.51"
Tc=5.0 min CN=76/98 Runoff=5.06 cfs 76,312 cf

Subcatchment 2S05: Runoff Area=547,881 sf 80.40% Impervious Runoff Depth=2.80"
Tc=5.0 min CN=72/98 Runoff=8.62 cfs 127,818 cf

Subcatchment 2S06: Runoff Area=472,359 sf 65.63% Impervious Runoff Depth=2.57"
Tc=5.0 min CN=76/98 Runoff=6.73 cfs 101,080 cf

Subcatchment 2S08: Runoff Area=109,799 sf 50.75% Impervious Runoff Depth=2.42"
Tc=5.0 min CN=80/98 Runoff=1.47 cfs 22,132 cf

Subcatchment 2S09: Commercial Runoff Area=210,970 sf 0.00% Impervious Runoff Depth=1.33"
Tc=5.0 min CN=76/0 Runoff=1.35 cfs 23,368 cf

Subcatchment 2S10: Runoff Area=43,690 sf 76.11% Impervious Runoff Depth=2.90"
Tc=5.0 min CN=84/98 Runoff=0.72 cfs 10,561 cf

Subcatchment 3S00: Runoff Area=33,438 sf 100.00% Impervious Runoff Depth=3.22"
Tc=5.0 min CN=0/98 Runoff=0.62 cfs 8,963 cf

Subcatchment 3S01: Runoff Area=957,337 sf 73.59% Impervious Runoff Depth=2.79"
Tc=5.0 min CN=80/98 Runoff=15.10 cfs 222,494 cf

Subcatchment 3S02: Runoff Area=116,537 sf 0.00% Impervious Runoff Depth=1.60"
Tc=5.0 min CN=80/0 Runoff=0.97 cfs 15,507 cf
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Subcatchment 4S00: Runoff Area=179,027 sf 35.46% Impervious Runoff Depth=2.04"

Tc=5.0 min CN=77/98 Runoff=1.95 cfs 30,435 cf

Subcatchment 4S01: Runoff Area=799,479 sf 70.62% Impervious Runoff Depth=2.68"
Tc=5.0 min CN=77/98 Runoff=12.01 cfs 178,619 cf

Subcatchment 4S02: Runoff Area=189,045 sf 63.26% Impervious Runoff Depth=2.55"
Tc=5.0 min CN=77/98 Runoff=2.67 cfs 40,122 cf

Subcatchment 4S03: Runoff Area=45,326 sf 100.00% Impervious Runoff Depth=3.22"
Tc=5.0 min CN=0/98 Runoff=0.84 cfs 12,150 cf

Subcatchment 4S04 Runoff Area=59,364 sf 34.45% Impervious Runoff Depth=2.51"
Flow Length=1,625" Slope=0.1000""" Tc=12.5min CN=87/98 Runoff=0.79 cfs 12,413 cf

Subcatchment 5S00: Runoff Area=41,875 sf 100.00% Impervious Runoff Depth=3.22"
Tc=5.0 min CN=0/98 Runoff=0.78 cfs 11,225 cf

Subcatchment 5S01: Runoff Area=1,811,039 sf 53.20% Impervious Runoff Depth=2.36"
Tc=5.0 min CN=77/98 Runoff=23.45 cfs 356,682 cf

Subcatchment 5S02: Runoff Area=111,849 sf 31.30% Impervious Runoff Depth=2.06"
Tc=5.0 min CN=79/98 Runoff=1.24 cfs 19,164 cf

Subcatchment 101X: Runoff Area=149,867 sf 31.45% Impervious Runoff Depth=1.84"
Flow Length=1,070" Tc=28.2 min CN=74/98 Runoff=1.02 cfs 22,955 cf

Subcatchment 102X: Runoff Area=187,972 sf 26.52% Impervious Runoff Depth=1.74"
Flow Length=300" Tc=17.8 min CN=74/98 Runoff=1.39 cfs 27,238 cf

Subcatchment 103X: Runoff Area=169,563 sf 0.00% Impervious Runoff Depth=1.33"
Flow Length=1,095" Tc=30.9 min CN=76/0 Runoff=0.69 cfs 18,781 cf

Subcatchment 104X: Runoff Area=1,001,262 sf 1.05% Impervious Runoff Depth=1.83"
Flow Length=1,625' Slope=0.1000"/" Tc=12.5 min CN=83/98 Runoff=9.13 cfs 152,801 cf

Subcatchment 105X: Runoff Area=1,321,550 sf 0.00% Impervious Runoff Depth=1.67"
Flow Length=1,205"' Tc=9.7 min CN=81/0 Runoff=11.07 cfs 183,714 cf

Subcatchment 106X: Runoff Area=510,175 sf 0.00% Impervious Runoff Depth=1.97"
Flow Length=1,261" Tc=12.9 min CN=85/0 Runoff=5.12 cfs 83,877 cf

Subcatchment 107X: Runoff Area=111,579 sf 0.00% Impervious Runoff Depth=1.97"
Flow Length=1,420" Tc=15.6 min CN=85/0 Runoff=1.07 cfs 18,345 cf

Subcatchment 108X: Runoff Area=586,523 sf 0.00% Impervious Runoff Depth=1.97"
Flow Length=1,346" Tc=14.8 min CN=85/0 Runoff=5.71 cfs 96,429 cf

Subcatchment 109X: Runoff Area=630,079 sf 0.00% Impervious Runoff Depth=2.05"
Flow Length=1,656" Tc=21.3 min CN=86/0 Runoff=5.84 cfs 107,856 cf
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Subcatchment 110X: Runoff Area=303,424 sf 0.00% Impervious Runoff Depth=2.14"
Flow Length=2,565"' Tc=35.9 min CN=87/0 Runoff=2.42 cfs 54,048 cf

Subcatchment 111X: Runoff Area=49,719 sf 25.00% Impervious Runoff Depth=1.71"
Flow Length=310" Tc=10.1 min CN=74/98 Runoff=0.41 cfs 7,078 cf

Subcatchment 112X: Runoff Area=47,683 sf 23.14% Impervious Runoff Depth=1.67"
Flow Length=672' Tc=31.8 min CN=74/98 Runoff=0.27 cfs 6,639 cf

Reach 2W22: Swale Avg. Flow Depth=1.39' Max Vel=0.42 fps Inflow=5.16 cfs 76,332 cf
n=0.240 L=130.0'" S=0.0050"'/" Capacity=24.92 cfs Outflow=5.10 cfs 76,332 cf

Reach 2W23: Swale Avg. Flow Depth=1.47" Max Vel=0.43 fps Inflow=5.77 cfs 87,276 cf
n=0.240 L=170.0' S=0.0050"'/" Capacity=34.85 cfs Outflow=5.67 cfs 87,276 cf

Reach 2W24: Swale Avg. Flow Depth=1.38" Max Vel=0.42 fps Inflow=5.06 cfs 76,312 cf
n=0.240 L=120.0'" S=0.0050"'/" Capacity=67.24 cfs Outflow=5.02 cfs 76,312 cf

Reach 2W25: Swale Avg. Flow Depth=1.15" Max Vel=0.36 fps Inflow=4.58 cfs 119,603 cf
n=0.240 L=145.0' S=0.0040'"" Capacity=28.98 cfs Outflow=4.55 cfs 119,603 cf

Reach 2W26: Swale Avg. Flow Depth=1.52" Max Vel=0.46 fps Inflow=7.75 cfs 119,425 cf
n=0.240 L=145.0' S=0.0050"'"" Capacity=29.78 cfs Outflow=7.67 cfs 119,425 cf

Reach 2W27: Swale Avg. Flow Depth=0.86" Max Vel=0.30 fps Inflow=1.38 cfs 29,342 cf
n=0.240 L=130.0' S=0.0050"'/" Capacity=54.36 cfs Outflow=1.32 cfs 29,342 cf

Reach 4W01: Swale Avg. Flow Depth=1.30" Max Vel=0.45 fps Inflow=8.45 cfs 359,406 cf
n=0.240 L=145.0' S=0.0050"'"" Capacity=40.18 cfs Outflow=8.41 cfs 359,406 cf

Reach 5C01: Channel Avg. Flow Depth=0.98' Max Vel=2.06 fps Inflow=11.92 cfs 475,663 cf
n=0.025 L=282.0' S=0.0025'/" Capacity=62.85 cfs Outflow=11.92 cfs 475,579 cf

Pond 1D01: Extended Dry Basin Peak Elev=201.82" Storage=365,657 cf Inflow=28.14 cfs 428,636 cf
Outflow=2.54 cfs 136,834 cf

Pond 1M01: Flow Splitter Peak Elev=201.91" Inflow=23.61 cfs 352,534 cf
Primary=8.54 cfs 172,308 cf Secondary=15.17 cfs 180,496 cf Outflow=23.61 cfs 352,534 cf

Pond 1M02: WQ Manhole Peak Elev=203.09" Inflow=10.10 cfs 206,624 cf
15.0" Round Culvert n=0.013 L=72.0' S=0.0050"'/" Outflow=10.10 cfs 206,624 cf

Pond 2M01: Flow Splitter Peak Elev=204.62' Inflow=8.62 cfs 127,818 cf
Primary=4.58 cfs 119,603 cf Secondary=4.04 cfs 8,215 cf Outflow=8.62 cfs 127,818 cf

Pond 2P01: Ex. Pond Peak Elev=199.50" Storage=314,871 cf Inflow=30.14 cfs 582,255 cf
Outflow=5.46 cfs 362,850 cf

Pond 2P02: Ex. Pond Peak Elev=205.74" Storage=189,670 cf Inflow=16.35 cfs 261,691 cf
Primary=2.22 cfs 127,284 cf Secondary=0.00 cfs 0 cf Outflow=2.22 cfs 127,284 cf
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Pond 3D01: Extended Dry Basin Peak Elev=207.32" Storage=73,225 cf Inflow=17.92 cfs 285,505 cf
Outflow=8.44 cfs 271,469 cf

Pond 4M01: Flow Splitter Peak Elev=211.92' Inflow=22.82 cfs 376,636 cf
Primary=2.66 cfs 130,403 cf Secondary=20.16 cfs 246,233 cf Outflow=22.82 cfs 376,636 cf

Pond 4M02: Flow Splitter Peak Elev=211.19" Inflow=16.93 cfs 262,496 cf
Primary=5.81 cfs 229,003 cf Secondary=11.13 cfs 33,493 cf Outflow=16.93 cfs 262,496 cf

Pond 4P01: Ex. Pond Peak Elev=206.92' Storage=114,452 cf Inflow=21.43 cfs 423,334 cf
Outflow=8.11 cfs 391,851 cf

Pond 5D01: Extended Dry Basin Peak Elev=206.62" Storage=124,640 cf Inflow=31.00 cfs 494,928 cf
Outflow=11.92 cfs 475,663 cf

Link 1L: Inflow=2.74 cfs 163,046 cf
Primary=2.74 cfs 163,046 cf

Link 2L: Inflow=6.18 cfs 437,691 cf
Primary=6.18 cfs 437,691 cf

Link 3L: Banks Creek Inflow=8.89 cfs 286,976 cf
Primary=8.89 cfs 286,976 cf

Link 4L: Inflow=23.99 cfs 662,647 cf
Primary=23.99 cfs 662,647 cf

Link 5L: Inflow=11.92 cfs 475,579 cf
Primary=11.92 cfs 475,579 cf

Link X: Roundabout Inflow=0.27 cfs 6,639 cf

Primary=0.27 cfs 6,639 cf

Total Runoff Area = 14,406,239 sf Runoff Volume = 2,742,791 cf Average Runoff Depth = 2.28"
58.80% Pervious = 8,470,298 sf 41.20% Impervious = 5,935,941 sf
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points x 2
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S00: Runoff Area=154,881 sf 100.00% Impervious Runoff Depth=3.67"
Tc=5.0 min CN=0/98 Runoff=3.26 cfs 47,308 cf

Subcatchment 1S01: Runoff Area=1,582,107 sf 73.01% Impervious Runoff Depth=3.09"
Tc=5.0 min CN=74/98 Runoff=27.30 cfs 407,036 cf

Subcatchment 1S02: Runoff Area=12,663 sf 91.95% Impervious Runoff Depth=3.53"
Tc=5.0 min CN=80/98 Runoff=0.26 cfs 3,723 cf

Subcatchment 2S00: Runoff Area=512,771 sf 35.54% Impervious Runoff Depth=2.42"
Tc=5.0 min CN=77/98 Runoff=6.71 cfs 103,431 cf

Subcatchment 2S01: Runoff Area=238,304 sf 46.23% Impervious Runoff Depth=2.71"
Tc=5.0 min CN=79/98 Runoff=3.57 cfs 53,752 cf

Subcatchment 2S02: Runoff Area=325,289 sf 80.07% Impervious Runoff Depth=3.24"
Tc=5.0 min CN=74/98 Runoff=5.93 cfs 87,789 cf

Subcatchment 2S03: Runoff Area=417,480 sf 64.80% Impervious Runoff Depth=2.91"
Tc=5.0 min CN=74/98 Runoff=6.72 cfs 101,283 cf

Subcatchment 2S04: Runoff Area=364,333 sf 62.75% Impervious Runoff Depth=2.92"
Tc=5.0 min CN=76/98 Runoff=5.91 cfs 88,629 cf

Subcatchment 2S05: Runoff Area=547,881 sf 80.40% Impervious Runoff Depth=3.22"
Tc=5.0 min CN=72/98 Runoff=9.91 cfs 146,993 cf

Subcatchment 2S06: Runoff Area=472,359 sf 65.63% Impervious Runoff Depth=2.98"
Tc=5.0 min CN=76/98 Runoff=7.83 cfs 117,180 cf

Subcatchment 2S08: Runoff Area=109,799 sf 50.75% Impervious Runoff Depth=2.83"
Tc=5.0 min CN=80/98 Runoff=1.73 cfs 25,849 cf

Subcatchment 2S09: Commercial Runoff Area=210,970 sf 0.00% Impervious Runoff Depth=1.66"
Tc=5.0 min CN=76/0 Runoff=1.77 cfs 29,225 cf

Subcatchment 2510: Runoff Area=43,690 sf 76.11% Impervious Runoff Depth=3.34"
Tc=5.0 min CN=84/98 Runoff=0.83 cfs 12,143 cf

Subcatchment 3S00: Runoff Area=33,438 sf 100.00% Impervious Runoff Depth=3.67"
Tc=5.0 min CN=0/98 Runoff=0.70 cfs 10,214 cf

Subcatchment 3S01: Runoff Area=957,337 sf 73.59% Impervious Runoff Depth=3.21"
Tc=5.0 min CN=80/98 Runoff=17.43 cfs 256,476 cf

Subcatchment 3S02: Runoff Area=116,537 sf 0.00% Impervious Runoff Depth=1.96"
Tc=5.0 min CN=80/0 Runoff=1.23 cfs 19,028 cf
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Subcatchment 4S00: Runoff Area=179,027 sf 35.46% Impervious Runoff Depth=2.42"

Tc=5.0 min CN=77/98 Runoff=2.34 cfs 36,090 cf

Subcatchment 4S01: Runoff Area=799,479 sf 70.62% Impervious Runoff Depth=3.10"
Tc=5.0 min CN=77/98 Runoff=13.90 cfs 206,400 cf

Subcatchment 4S02: Runoff Area=189,045 sf 63.26% Impervious Runoff Depth=2.96"
Tc=5.0 min CN=77/98 Runoff=3.12 cfs 46,565 cf

Subcatchment 4S03: Runoff Area=45,326 sf 100.00% Impervious Runoff Depth=3.67"
Tc=5.0 min CN=0/98 Runoff=0.95 cfs 13,845 cf

Subcatchment 4S04 Runoff Area=59,364 sf 34.45% Impervious Runoff Depth=2.93"
Flow Length=1,625" Slope=0.1000""" Tc=12.5min CN=87/98 Runoff=0.92 cfs 14,500 cf

Subcatchment 5S00: Runoff Area=41,875 sf 100.00% Impervious Runoff Depth=3.67"
Tc=5.0 min CN=0/98 Runoff=0.88 cfs 12,791 cf

Subcatchment 5S01: Runoff Area=1,811,039 sf 53.20% Impervious Runoff Depth=2.76"
Tc=5.0 min CN=77/98 Runoff=27.60 cfs 416,773 cf

Subcatchment 5S02: Runoff Area=111,849 sf 31.30% Impervious Runoff Depth=2.44"
Tc=5.0 min CN=79/98 Runoff=1.49 cfs 22,749 cf

Subcatchment 101X: Runoff Area=149,867 sf 31.45% Impervious Runoff Depth=2.20"
Flow Length=1,070" Tc=28.2 min CN=74/98 Runoff=1.25 cfs 27,438 cf

Subcatchment 102X: Runoff Area=187,972 sf 26.52% Impervious Runoff Depth=2.09"
Flow Length=300" Tc=17.8 min CN=74/98 Runoff=1.71 cfs 32,760 cf

Subcatchment 103X: Runoff Area=169,563 sf 0.00% Impervious Runoff Depth=1.66"
Flow Length=1,095" Tc=30.9 min CN=76/0 Runoff=0.93 cfs 23,489 cf

Subcatchment 104X: Runoff Area=1,001,262 sf 1.05% Impervious Runoff Depth=2.22"
Flow Length=1,625' Slope=0.1000"/" Tc=12.5 min CN=83/98 Runoff=11.31 cfs 184,817 cf

Subcatchment 105X: Runoff Area=1,321,550 sf 0.00% Impervious Runoff Depth=2.04"
Flow Length=1,205" Tc=9.7 min CN=81/0 Runoff=13.94 cfs 224,410 cf

Subcatchment 106X: Runoff Area=510,175 sf 0.00% Impervious Runoff Depth=2.37"
Flow Length=1,261" Tc=12.9 min CN=85/0 Runoff=6.27 cfs 100,701 cf

Subcatchment 107X: Runoff Area=111,579 sf 0.00% Impervious Runoff Depth=2.37"
Flow Length=1,420" Tc=15.6 min CN=85/0 Runoff=1.31 cfs 22,024 cf

Subcatchment 108X: Runoff Area=586,523 sf 0.00% Impervious Runoff Depth=2.37"
Flow Length=1,346" Tc=14.8 min CN=85/0 Runoff=7.00 cfs 115,772 cf

Subcatchment 109X: Runoff Area=630,079 sf 0.00% Impervious Runoff Depth=2.46"
Flow Length=1,656" Tc=21.3 min CN=86/0 Runoff=7.11 cfs 128,952 cf
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Subcatchment 110X:

Subcatchment 111X:

Subcatchment 112X:

Reach 2W22: Swale

Reach 2W23: Swale

Reach 2W24: Swale

Reach 2W25: Swale

Reach 2W26: Swale

Reach 2W27: Swale

Reach 4W01: Swale

Reach 5C01: Channel

Runoff Area=303,424 sf 0.00% Impervious Runoff Depth=2.55"
Flow Length=2,565"' Tc=35.9 min CN=87/0 Runoff=2.94 cfs 64,354 cf

Runoff Area=49,719 sf 25.00% Impervious Runoff Depth=2.06"
Flow Length=310" Tc=10.1 min CN=74/98 Runoff=0.50 cfs 8,530 cf

Runoff Area=47,683 sf 23.14% Impervious Runoff Depth=2.02"
Flow Length=672' Tc=31.8 min CN=74/98 Runoff=0.34 cfs 8,022 cf

Avg. Flow Depth=1.50" Max Vel=0.44 fps Inflow=5.93 cfs 87,789 cf
n=0.240 L=130.0" S=0.0050"'" Capacity=24.92 cfs Outflow=5.87 cfs 87,789 cf

Avg. Flow Depth=1.59" Max Vel=0.45 fps Inflow=6.72 cfs 101,283 cf
n=0.240 L=170.0" S=0.0050"'"" Capacity=34.85 cfs Outflow=6.61 cfs 101,283 cf

Avg. Flow Depth=1.49" Max Vel=0.44 fps Inflow=5.91 cfs 88,629 cf
n=0.240 L=120.0" S=0.0050"'" Capacity=67.24 cfs Outflow=5.86 cfs 88,629 cf

Avg. Flow Depth=1.18" Max Vel=0.36 fps Inflow=4.81 cfs 135,585 cf
n=0.240 L=145.0" S=0.0040'" Capacity=28.98 cfs Outflow=4.78 cfs 135,585 cf

Avg. Flow Depth=1.65" Max Vel=0.48 fps Inflow=9.08 cfs 139,204 cf
n=0.240 L=145.0" S=0.0050"'" Capacity=29.78 cfs Outflow=8.99 cfs 139,204 cf

Avg. Flow Depth=0.95" Max Vel=0.32 fps Inflow=1.72 cfs 35,632 cf
n=0.240 L=130.0" S=0.0050"'" Capacity=54.36 cfs Outflow=1.65 cfs 35,632 cf

Avg. Flow Depth=1.36" Max Vel=0.46 fps Inflow=9.08 cfs 394,912 cf
n=0.240 L=145.0" S=0.0050"'" Capacity=40.18 cfs Outflow=9.03 cfs 394,912 cf

Avg. Flow Depth=1.01" Max Vel=2.10 fps Inflow=12.79 cfs 561,914 cf
n=0.025 L=282.0" S=0.0025'" Capacity=62.85 cfs Outflow=12.79 cfs 561,829 cf

Pond 1D01: Extended Dry Basin Peak Elev=201.88" Storage=372,947 cf Inflow=32.61 cfs 495,910 cf
Outflow=4.02 cfs 203,018 cf

Pond 1M01: Flow Splitter Peak Elev=202.15" Inflow=27.30 cfs 407,036 cf
Primary=8.65 cfs 177,618 cf Secondary=18.77 cfs 229,694 cf Outflow=27.30 cfs 407,034 cf

Pond 1M02: WQ Manhole Peak Elev=203.58" Inflow=10.59 cfs 218,909 cf
15.0" Round Culvert n=0.013 L=72.0" S=0.0050'/" Outflow=10.59 cfs 218,909 cf

Pond 2M01: Flow Splitter Peak Elev=204.77" Inflow=9.91 cfs 146,993 cf
Primary=4.81 cfs 135,585 cf Secondary=5.10 cfs 11,408 cf Outflow=9.91 cfs 146,993 cf

Pond 2P01: Ex. Pond Peak Elev=199.60" Storage=338,288 cf Inflow=35.14 cfs 701,547 cf
Outflow=7.23 cfs 481,417 cf

Pond 2P02: Ex. Pond Peak Elev=205.81" Storage=197,485 cf Inflow=19.50 cfs 308,727 cf
Primary=2.98 cfs 173,422 cf Secondary=0.00 cfs 0 cf Outflow=2.98 cfs 173,422 cf
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Pond 3D01: Extended Dry Basin Peak Elev=207.69' Storage=82,699 cf Inflow=20.81 cfs 331,043 cf
Outflow=8.83 cfs 316,731 cf

Pond 4M01: Flow Splitter Peak Elev=212.93' Inflow=28.30 cfs 455,792 cf
Primary=3.03 cfs 136,500 cf Secondary=25.27 cfs 319,291 cf Outflow=28.30 cfs 455,792 cf

Pond 4M02: Flow Splitter Peak Elev=211.47" Inflow=19.94 cfs 307,101 cf
Primary=6.07 cfs 258,412 cf Secondary=13.88 cfs 48,690 cf Outflow=19.94 cfs 307,101 cf

Pond 4P01: Ex. Pond Peak Elev=207.07' Storage=122,658 cf Inflow=25.18 cfs 479,691 cf
Outflow=11.18 cfs 448,029 cf

Pond 5D01: Extended Dry Basin Peak Elev=207.29' Storage=148,350 cf Inflow=36.72 cfs 581,264 cf
Outflow=12.79 cfs 561,914 cf

Link 1L: Inflow=4.33 cfs 234,178 cf
Primary=4.33 cfs 234,178 cf

Link 2L: Inflow=8.18 cfs 572,122 cf
Primary=8.18 cfs 572,122 cf

Link 3L: Banks Creek Inflow=9.69 cfs 335,758 cf
Primary=9.69 cfs 335,758 cf

Link 4L: Inflow=33.16 cfs 795,665 cf
Primary=33.16 cfs 795,665 cf

Link 5L: Inflow=12.79 cfs 561,829 cf
Primary=12.79 cfs 561,829 cf

Link X: Roundabout Inflow=0.34 cfs 8,022 cf

Primary=0.34 cfs 8,022 cf

Total Runoff Area = 14,406,239 sf Runoff Volume = 3,221,037 cf Average Runoff Depth = 2.68"
58.80% Pervious = 8,470,298 sf 41.20% Impervious = 5,935,941 sf
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Summary for Subcatchment 1S00:

Runoff = 3.26cfs@ 7.88 hrs, Volume= 47,308 cf, Depth= 3.67"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

146,672 98 Water Surface, HSG D
8,209 98 Paved parking, HSG D

154,881 98 Weighted Average

154,881 100.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 1S00:
Hydrograph

25 YR Rainfall=3.90"
noff Area=154,881 sf
)ff Volume=47,308 cf
Runoff Depth=3.67"
Tc=5.0 min
CN=0/98

Flow (cfs)

LR L IR I I IR I LRI LN ILELI LY I LR IR L I I IR AL ALY LR R |
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 1S01:

Runoff = 27.30cfs@ 7.89 hrs, Volume= 407,036 cf, Depth= 3.09"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

414,226 74 >75% Grass cover, Good, HSG C, HSG C
12,729 80 >75% Grass cover, Good, HSG D, HSG D
* 620,400 98 Lots Impervious, 2,640SF (235 Lots), HSG D, HSG D
534,752 98 Paved roads w/curbs & sewers, HSG D, HSG D

1,582,107 92 Weighted Average

426,955 26.99% Pervious Area
1,155,152 73.01% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 1S01:
Hydrograph
30 ! g Runoff |
28—f e |27,30chs ] ‘
2] Type IA 24-hr
v 25 YR Rainfall=3.90"
2] Runoff Area=1,582,107 sf
207 ] ! Runoff Volume=407,036 cf
= 187 unoff Denth=2 09"
:‘:’,16—2/ Ui CNMLUI™J..V
é : 4_5/ 1c=3.0 mi
124 CN=74/98
104
8 §
64
/

"'I'"'I;"'I'/"'I'/"'I'"'I;"'I'/"'I'/"'I'"'I""I""I""I'"'I'"'I""I""I'"'I""I""I""I""I
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 1S02:

Runoff = 0.26 cfs@ 7.88 hrs, Volume= 3,723 cf, Depth= 3.53"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
1,020 80 >75% Grass cover, Good, HSG D, HSG D
11,643 98 Paved roads w/curbs & sewers, HSG D, HSG D
12,663 97 Weighted Average

1,020 8.05% Pervious Area
11,643 91.95% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 1S02:
Hydrograph
028" O Runof
E [0.26 cfs
? Type 1A 24-h
0244~ _ "__y_l' ST
020 25 YR Rainfall=3.90"
02] Runoff Area=12,663 sf
018 Runoff Volume=3,723 cf
g o Runoff Depth=3.53"
% 0.14—; - -
P 0.12_2 1C=9 1
13 CN=80/9
/

"'I""I'/"'I'/"'I'/"'I""I'/"'I'/"'I""I'/"'I""I""I'"'I""I""I'"'I""I""I""I""I""I""I
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 2S00:

Runoff = 6.71cfs@ 7.93 hrs, Volume= 103,431 cf, Depth= 2.42"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

192,078 74 >75% Grass cover, Good, HSG C, HSG C

138,448 80 >75% Grass cover, Good, HSG D, HSG D
24,355 98 Paved parking, HSG D

157,890 98 Water Surface, HSG D, HSG D

512,771 84 Weighted Average

330,526 64.46% Pervious Area
182,245 35.54% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S00:
Hydrograph
a1 [6.71cfs |
] Type IA 24-hr
6| 25 YR Rainfall=3.90"
1 Runoff Area=512,771 sf
] Runoff Volume=103,431 cf
z | Runoff Depth=2.42"
- Tc=5.0 min
R o CN=77/98
2
1]
) A—

T I/"I'"'I;'"I'/"'I'"'I;"'I'/"'I'/"'I'"'I'"'I""I'"'I'"'I""I""I'"'I""I""I""I""I
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 2S01:

Runoff = 3.57cfs@ 7.92 hrs, Volume= 53,752 cf, Depth= 2.71"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
25,629 74  >75% Grass cover, Good, HSG C, HSG C
102,516 80 >75% Grass cover, Good, HSG D, HSG D
97,440 98 Water Surface, HSG D, HSG D
12,719 98 Paved parking, HSG D

238,304 88 Weighted Average

128,145 53.77% Pervious Area
110,159 46.23% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S01:
Hydrograph
- |
[3.57cfs | |
Type |A 24-hr
) 95 YI\ I aiﬁf J!!--3-90“
34 p
] Runoff Area=238,304 sf
Runoff Volume=53,752 cf
g | Runoff Depth=2.71"
> 24 . .
3 ) Tc=5.0 min
CN=79/98
1

0 "I""I;"'I'/"'I'/"'I'"'I;'"I'/"'I'"'I;"'I'/"'I'/"'I'"'I'"'I""I'"'I'"'I""I""I'"'I""I""I""I""I
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 2S02:

Runoff = 593cfs@ 7.89 hrs, Volume= 87,789 cf, Depth= 3.24"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
60,278 74  >75% Grass cover, Good, HSG C, HSG C
4,537 80 >75% Grass cover, Good, HSG D, HSG D
* 105,600 98 Lots Impervious, 2,640SF (40 Lots), HSG D, HSG D
154,874 98 Paved roads w/curbs & sewers, HSG D, HSG D
325,289 93 Weighted Average

64,815 19.93% Pervious Area
260,474 80.07% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S02:
Hydrograph
| O Runof‘fi
1 [5.93 cfs
. Type IA 24-hr
1 Y A4 aAinfall=2 00"
5_./ e 11 m\airiii IV JV
] Runoff Area=325,289 sf
A noff Volume=87,789 cf
g ] Runoff Depth=3.24"
L ¢=5.0 min
] CN=74/98
2]

""I'/"'I'/"'I'"'I;'"I'/"'I'"'I;"'I'/"'I'/"'I'"'I""I""I'"'I'"'I""I""I'"'I""I""I""I""I
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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Summary for Subcatchment 2S03:

Runoff = 6.72cfs@ 7.90 hrs, Volume= 101,283 cf, Depth= 2.91"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
144,032 74 >75% Grass cover, Good, HSG C, HSG C
2,939 80 >75% Grass cover, Good, HSG D, HSG D
* 166,320 98 Lots Impervious, 2,640SF (63 Lots), HSG D, HSG D
104,189 98 Paved roads w/curbs & sewers, HSG D, HSG D
417,480 90 Weighted Average

146,971 35.20% Pervious Area
270,509 64.80% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S03:
Hydrograph
a1 [6.72cfs |
] Type IA 24-hr
6| 25 YR Rainfall=3.90"
1 Runoff Area=417,480 sf
] Runoff Volume=101,283 cf
z | Runoff Depth=2.91"
I Tc=5.0 min
s CN=74/98
2
/
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Summary for Subcatchment 2S04:

Runoff = 591cfs@ 7.90 hrs, Volume= 88,629 cf, Depth= 2.92"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
93,137 74  >75% Grass cover, Good, HSG C, HSG C
42,587 80 >75% Grass cover, Good, HSG D, HSG D
* 129,360 98 Lots Impervious, 2,640SF (50 Lots), HSG D, HSG D
99,249 98 Paved roads w/curbs & sewers, HSG D, HSG D

364,333 90 Weighted Average

135,724 37.25% Pervious Area
228,609 62.75% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S04:
Hydrograph
O Runof‘fi
N [5.91¢cfs |
. Type IA 24-hr
R 25 YR Rainfall=3.90"
] Runoff Area=364,333 sf
A noff Volume=88,629 cf
g Runoff Depth=2.92"
3 5l ¢=5.0 min
] CN=76/98
2]
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Summary for Subcatchment 2S05:

Runoff = 991cfs@ 7.89 hrs, Volume= 146,993 cf, Depth= 3.22"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

16,469 61 >75% Grass cover, Good, HSG B, HSG B
82,183 74  >75% Grass cover, Good, HSG C, HSG C
8,719 80 >75% Grass cover, Good, HSG D, HSG D
* 250,800 98 Lots Impervious, 2,640SF (95 Lots), HSG D, HSG D
189,710 98 Paved roads w/curbs & sewers, HSG D, HSG D

547,881 93 Weighted Average

107,371 19.60% Pervious Area
440,510 80.40% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S05:
Hydrograph
11_:/ ' O Runof‘fi
1 d 1 9.91cfs |
=N Type IA 24-hr
of 25 YR Rainfall=3.90"
8y Runoff Area=547,881 sf
1 Runoff Volume=146,993 cf
I Runoff Depth=3.22"
5 .l Tc=5.0 mi
" CN=72/98
4
CE
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Summary for Subcatchment 2S06:

Runoff = 7.83cfs@ 7.90 hrs, Volume= 117,180 cf, Depth= 2.98"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
116,897 74 >75% Grass cover, Good, HSG C, HSG C
45,460 80 >75% Grass cover, Good, HSG D, HSG D
* 158,400 98 Lots Impervious, 2,640SF (60 Lots), HSG D, HSG D
151,602 98 Paved roads w/curbs & sewers, HSG D, HSG D

472,359 90 Weighted Average

162,357 34.37% Pervious Area
310,002 65.63% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S06:
Hydrograph

(] Runof‘fi

[7.83cfs |
/

] Type IA 24-hr
1 25 YR Rainfall=3.90"

1 Runoff Volume=117,180 cf
51 Runoff Depth=2.98"

Flow (cfs)

>N=76/98
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Summary for Subcatchment 2S08:

Runoff = 1.73cfs@ 7.91 hrs, Volume= 25,849 cf, Depth= 2.83"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
55,719 98 Paved roads w/curbs & sewers, HSG D, HSG D
37,951 79 50-75% Grass cover, Fair, HSG C
16,129 84 50-75% Grass cover, Fair, HSG D

109,799 89 Weighted Average

54,080 49.25% Pervious Area
55,719 50.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S08:
Hydrograph
|
[1.73cfs |
? Type IA 24-hr
7 25 YR Rainfall=3.90"
é Runoff Area=109,799 sf
gé Runoff Volume=25,849 cf
g : Runoff Depth=2.83"
3 ‘é Tc=5.0 min
g CN=80/98
0_

Time (hours)
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Summary for Subcatchment 2S09: Commercial

Runoff = 1.77cfs@ 8.00 hrs, Volume= 29,225 cf, Depth= 1.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
126,582 74 >75% Grass cover, Good, HSG C, HSG C
84,388 80 >75% Grass cover, Good, HSG D, HSG D

210,970 76 Weighted Average

210,970 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 2S09: Commercial
Hydrograph

[1.77 cfs

Type |A 24-hr
25 YR Rainfall=3.90"
Runoff Area=210,970 sf
Runoff Volume=29,225 cf

e

AAARLARRR

NMNNNNN

_ % , ‘
ﬁ ’é RUn f D pth==1 .f66"
; 1_ ’% - - | -
E ’%/ Tc=5.0 min
?% CN=76/0
A |
‘ <
g

L I L L L L I LN I LI I IR I NN I IR L I LRI LN L I IR IR LN LR IR R |
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Summary for Subcatchment 2S10:

Runoff = 0.83cfs@ 7.89 hrs, Volume= 12,143 cf, Depth= 3.34"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
33,253 98 Paved roads w/curbs & sewers, HSG D, HSG D
10,437 84 50-75% Grass cover, Fair, HSG D
43,690 95 Weighted Average

10,437 23.89% Pervious Area
33,253 76.11% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S10:
Hydrograph
0.9—%’ EIRunoffi
0.85] e
0.8—: y e IA 2 'hr
075y 25 YR Rainfall=3.90"
0.7%
0654 Runoff Area=43,690 sf
005;;3‘5) Runoff Volume=12,143 cf
g os] Runoff Depth=3.34"
_% 045; ¢=5.0 min
L 04F
CN=84/98
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Summary for Subcatchment 3S00:

Runoff = 0.70cfs@ 7.88 hrs, Volume= 10,214 cf, Depth= 3.67"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
33,438 98 Water Surface, HSG D
33,438 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 3S00:
Hydrograph

[0.70 cfs

or{" Tvpe l
0.659 . £
064~

0551 Runoff Area=33,438 sf
0.5—;' Runoff Volu 0

045y’ Ri
044" ' )
. ¢=5.0 min
03— CN=0/98

0.254"

o

NE VD
T

»]

h
(w =]
-

&
e

Flow (cfs)

024"

0154~

AT S
0.054~
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Summary for Subcatchment 3S01:

Runoff = 1743 cfs@ 7.89 hrs, Volume= 256,476 cf, Depth= 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
252,787 80 >75% Grass cover, Good, HSG D, HSG D

* 356,400 98 Lots Impervious, 2,640SF (135 Lots), HSG D, HSG D
348,150 98 Paved roads w/curbs & sewers, HSG D, HSG D

957,337 93 Weighted Average

252,787 26.41% Pervious Area
704,550 73.59% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 3S01:
Hydrograph
18—%' [1743cfs |
174 4 Type IA 24-hr
165 /, E/ nNEVD H H=2 QA"
i ; 29 YR Raintall=3.9
124" Runoff Area=957,337 sf
bt | Runoff Volume=256,476 cf
Rtk Runoff Depth=3.21"
= 104 il D N
3 of 1c=95.0 min
| CN=80/98
74
64
53
43
=
23 | ‘ )
=y’ A L]
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Summary for Subcatchment 3S02:

Runoff = 1.23cfs@ 7.97 hrs, Volume= 19,028 cf, Depth= 1.96"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
116,537 80 >75% Grass cover, Good, HSG D, HSG D

116,537 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 3S02:
Hydrograph
[1.23¢cfs |
; Type IA 24-hr
Z 25 YR Rainfall=3.90"
Y Runoff Area=116,537 sf

TRARRARRNN Ly

MANN

Runoff Volume=19,028 cf

0 4 4 th= ]
8 ;Z Runoff D.epth .9§
g g% Tc=5.0 min
5 CN=80/0
Vi
7
2
g
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Summary for Subcatchment 4S00:

Runoff = 234 cfs@ 7.93 hrs, Volume= 36,090 cf, Depth= 2.42"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
60,079 74  >75% Grass cover, Good, HSG C, HSG C
55,457 80 >75% Grass cover, Good, HSG D, HSG D
* 23,760 98 Lots Impervious, 2,640SF (9 Lots), HSG D, HSG D
39,731 98 Water Surface, HSG D, HSG D

179,027 84 Weighted Average

115,536 64.54% Pervious Area
63,491 35.46% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 4S00:
Hydrograph
[2.34cfs |
Type |A 24-hr
MNE VD D Hiy iy | | Lo ) nmn
VAN | aintalli=s.9y

Runoff Area=179,027 sf

MM LTLLRRT RN

7 Runoff Volume=36,090 cf
. %
3 _ Runoff Depth=2.42"
: y Tc=5.0 mi
5 g ¢=3.0 min
2 CN=77/98

\\\\\\‘_\
»

Time (hours)
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Summary for Subcatchment 4S01:

Runoff = 13.90cfs@ 7.90 hrs, Volume= 206,400 cf, Depth= 3.10"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
108,038 74 >75% Grass cover, Good, HSG C, HSG C
126,828 80 >75% Grass cover, Good, HSG D, HSG D

* 327,360 98 Lots Impervious, 2,640SF (124 Lots), HSG D, HSG D
237,253 98 Paved roads w/curbs & sewers, HSG D, HSG D
799,479 92 Weighted Average

234,866 29.38% Pervious Area
564,613 70.62% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 4S01:
Hydrograph
153 ’ [ @ Runofff
14_5/ / |13,90/cfs| |
% Type |A 24-hr
13 :/ ~ ™ e I AN
| ’ 25 YR Rainfall=3.9
4 Runoff Area=799,479 sf
10" J Runoff Volume=206,400 cf
z 9 Runoff Depth=3.10"
3 8_;/ T A= N
5.1 Ic=9.0 min
B ) >N=77/98
E 9
L |
] 4
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Summary for Subcatchment 4S02:

Runoff = 312cfs@ 7.90 hrs, Volume= 46,565 cf, Depth= 2.96"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
31,255 74  >75% Grass cover, Good, HSG C, HSG C
38,201 80 >75% Grass cover, Good, HSG D, HSG D
119,589 98 Paved roads w/curbs & sewers, HSG D, HSG D

189,045 90 Weighted Average

69,456 36.74% Pervious Area
119,589 63.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 4S02:
Hydrograph
|3.12I£fs ]
3 ype IA 24-hr
25 YR Rainfall=3.90"
Runoff Area=189,045 sf
: noff Volume=46,565 cf
z 7 Runoff Depth=2.96"
8 Tc=5.0 min
_ CN=77/98
14
[ 7 A —
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Summary for Subcatchment 4S03:

Runoff = 095cfs@ 7.88 hrs, Volume= 13,845 cf, Depth= 3.67"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
45,326 98 Paved roads w/curbs & sewers, HSG D, HSG D

45,326 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 4S03:
Hydrograph
11 [0.95cfs
Type IA 24-hr
25 YR Rainfall=3.90"
Runoff Area=45,326 sf
Runoff Volume=13,845 cf
3 Runoff Depth=3.67"
3 Tc=5.0 min
CN=0/98
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Summary for Subcatchment 4S04:

Runoff = 0.92cfs@ 8.00 hrs, Volume= 14,500 cf, Depth= 2.93"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

770 78 Row crops, straight row, Good, HSG B
* 21,570 85 Row crops, straight row, Good, HSG C
16,575 89 Row crops, straight row, Good, HSG D
20,449 98 Paved roads w/curbs & sewers, HSG D
59,364 91 Weighted Average
38,915 65.55% Pervious Area
20,449 34.45% Impervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.3 50 0.1000 0.25 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
9.2 1,575 0.1000 2.85 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

125 1,625 Total

Subcatchment 4S04:
Hydrograph

)
0.92 cfs

MMM

) AN NN

25 YR Rainfall=3.90"
Runoff Area=59,364 sf
Runoff Volume=14,500 cf
unoff Depth=2.93"
ow Length=1,625'"
Slope=0.1000 '/"
Tc=12.5 min
CN=87/98

NI

s

Flow (cfs)

m A

Time (hours)
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Summary for Subcatchment 5S00:

Runoff = 0.88cfs@ 7.88 hrs, Volume= 12,791 cf, Depth= 3.67"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
41,875 98 Water Surface, HSG D
41,875 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 5S00:
Hydrograph

0954~ [T Runofi}
1 [osscfs

0851 ype |A 24-hr
- 3

o

¥
N
(3,
<
S,
=
8
m

£ Denth= 7"
1= O

11
nulivii

/ 1.87
R Runoff Volume=12,791 cf
n =3
0

Flow (cfs)
o
(6,
]
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Summary for Subcatchment 5S01:

Runoff = 2760cfs@ 7.91 hrs, Volume= 416,773 cf, Depth= 2.76"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
372,929 74 >75% Grass cover, Good, HSG C, HSG C
474,638 80 >75% Grass cover, Good, HSG D, HSG D
* 314,160 98 Lots Impervious, 2,640SF (119 Lots), HSG D, HSG D
649,312 98 Paved roads w/curbs & sewers, HSG D, HSG D
1,811,039 88 Weighted Average

847,567 46.80% Pervious Area

963,472 53.20% Impervious Area
Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 5S01:
Hydrograph
304 ' O Runof‘fi
285’ / |27,60,cfs ]

; 4 Type IA 24-
| % N 1 .pe IA g4.l‘l
oad 29 YR Raintall=s.9
2l Runoff Area=1,811,039 sf
20" Runoff Volume=416,773 cf

e | Runoff Depth=2.76"
u-‘;f e | c=3.0 mi
12 CN=77/98
104
8
of
o
A 17
(R 77 A —
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Summary for Subcatchment 5S02:

Runoff = 149cfs@ 7.93 hrs, Volume= 22,749 cf, Depth= 2.44"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
16,904 74  >75% Grass cover, Good, HSG C, HSG C
59,931 80 >75% Grass cover, Good, HSG D, HSG D
34,132 98 Water Surface, HSG C
882 98 Paved parking, HSG D
111,849 85 Weighted Average

76,835 68.70% Pervious Area
35,014 31.30% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 5S02:
Hydrograph

[1.49¢cfs |

25 YR Rainfall=3.90"
Runoff Area=111,849 sf

L£EN\/AI -—)" 7 A

=h

AL BLLLLRRILIIRI W -

4 % NOIT VOIUITIC=44,/49 C
g _ Runoff Depth=2.44"
: ¢ o )
3 5% Tc=5.0 min
5 CN=79/98
0
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Summary for Subcatchment 101X:

Runoff = 1.25cfs@ 8.01 hrs, Volume= 27,438 cf, Depth= 2.20"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
128,107 80 1/2 acre lots, 25% imp, HSG C
12,888 98 Paved roads w/curbs & sewers, HSG C
8,872 85 1/2 acre lots, 25% imp, HSG D
149,867 82 Weighted Average

102,734 68.55% Pervious Area
47,133 31.45% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 50 0.0700 0.22 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
24.3 1,020 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

282 1,070 Total

Subcatchment 101X:
Hydrograph

[1.25¢fs

25 YR Rainfall=3.90"
5t Runoff Area=149,867 sf
Runoff Volume=27,438 cf

H
w

3 Runoff Depth=2.20"
k Flow Length=1,070"
Tc=28.2 min
CN=74/98
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T E R e B a4 25 28 a0 @ a4 3 35 40 42 44 46 48

Time (hours)



4290 Quail Valley - POST Type IA 24-hr 25 YR Rainfall=3.90"

Prepared by AKS Engineering and Forestry Printed 5/15/2024
HydroCAD® 10.00-22 s/n 01338 © 2018 HydroCAD Software Solutions LLC Page 265

Summary for Subcatchment 102X:

Runoff = 1.71cfs@ 8.00 hrs, Volume= 32,760 cf, Depth= 2.09"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
37,192 74  >75% Grass cover, Good, HSG C
16,207 98 Paved roads w/curbs & sewers, HSG C
134,573 80 1/2 acre lots, 25% imp, HSG C
187,972 80 Weighted Average

138,122 73.48% Pervious Area
49,850 26.52% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
9.4 250 0.0040 0.44 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

17.8 300 Total

Subcatchment 102X:
Hydrograph

§ Type IA 24-hr
25 YR Rainfall=3.90"
Runoff Area=187,972 sf
Runoff Volume=32,760 cf
off Depth=2.09"
Flow Length=300'
Tc=17.8 min
CN=74/98
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Summary for Subcatchment 103X:

Runoff = 0.93cfs@ 8.08 hrs, Volume= 23,489 cf, Depth= 1.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

158,252 75 Small grain, SR + CR, Poor, HSG B
11,311 83 Small grain, SR + CR, Poor, HSG C

169,563 76 Weighted Average

169,563 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
16.0 672 0.0100 0.70 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
6.5 373 0.0170 0.96 0.07 Trap/Vee/Rect Channel Flow, Channel

Bot.W=0.00'" D=0.50" Z=0.3"/" Top.W=0.30'
n= 0.035 Earth, dense weeds

30.9 1,095 Total

Subcatchment 103X:
Hydrograph

14 O Runof‘f.

[0.93 cfs

25 YR Rainfall=3.90"
Runoff Area=169,563 sf
Runoff Volume=23,489 cf
unoff Depth=1.66"
ow Length=1,095"

Flow (cfs)
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Summary for Subcatchment 104X:

Runoff = 11.31cfs@ 8.00 hrs, Volume= 184,817 cf, Depth= 2.22"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
241,196 78 Row crops, straight row, Good, HSG B
* 740,680 85 Row crops, straight row, Good, HSG C
8,863 89 Row crops, straight row, Good, HSG D
10,523 98 Paved roads w/curbs & sewers, HSG D
1,001,262 83 Weighted Average

990,739 98.95% Pervious Area
10,523 1.05% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.3 50 0.1000 0.25 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
9.2 1,575 0.1000 2.85 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

125 1,625 Total

Subcatchment 104X:
Hydrograph

12_? [r131fs |

1l Type IA 24-hr

o} 25 YR Rainfall=3.90"

o} Runoff Area=1,001,262 sf

ol Runoff Volume=184,817 cf
z Runoff Depth=2.22"
3 6| Flow Length=1,625'
R B Slope=0.1000 /"

o | Tc=12.5 min

4 g CN=83/98

:
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Summary for Subcatchment 105X:

Runoff = 13.94 cfs @ 8.00 hrs, Volume= 224,410 cf, Depth= 2.04"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
688,306 78 Row crops, straight row, Good, HSG B
* 585,151 85 Row crops, straight row, Good, HSG C
48,093 89 Row crops, straight row, Good, HSG D
1,321,550 81 Weighted Average
1,321,550 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.3 50 0.1000 0.25 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
64 1,155 0.1100 2.98 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

9.7 1,205 Total

Subcatchment 105X:
Hydrograph
15—3/ |EIRunoff|
E w.94cfs

14_:/ T‘“u! 2 '-r

134 i

. 25 YR Rainfall=3.90"

WE S 'unoff Area=1,321,550 sf

10 Runoff Volume=224,410 cf
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Summary for Subcatchment 106X:

Runoff = 6.27 cfs @ 8.00 hrs, Volume= 100,701 cf, Depth= 2.37"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
510,175 85 Row crops, straight row, Good, HSG C

510,175 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.5 50 0.0900 0.24 Sheet Flow,
Grass: Short n=0.150 P2=2.50"

4.9 793 0.0900 2.70 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

4.5 418 0.0300 1.56 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

129 1,261 Total

Subcatchment 106X:
Hydrograph

s

25 YR Rainfall=3.90"
Runoff Area=510,175 sf
Runoff Volume=100,701 cf

0 Runoff Depth=2.37"

g Flow Length=1,261"

B | Tc=12.9 min
CN=85/
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Summary for Subcatchment 107X:

Runoff = 1.31cfs@ 8.00 hrs, Volume= 22,024 cf, Depth= 2.37"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
111,579 85 Row crops, straight row, Good, HSG C

111,579 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.9 50 0.0700 0.22 Sheet Flow,
Grass: Short n=0.150 P2=2.50"

5.5 790 0.0700 2.38 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

6.2 580 0.0300 1.56 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

15.6 1,420 Total

Subcatchment 107X:
Hydrograph
[1.31cfs |
é Type |A 24-hr
7 25 YR Rainfall=3.90"
’% D AAA -
unoit Area=111,9/7/ S
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f
Runoff Volume=22,024 cf
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g %% Runoff Depth=2.37"
g éé Flow Length=1,420"
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Summary for Subcatchment 108X:

Runoff = 7.00cfs@ 8.00 hrs, Volume= 115,772 cf, Depth= 2.37"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

541,570 85 Row crops, straight row, Good, HSG C
44,953 89 Row crops, straight row, Good, HSG D

586,523 85 Weighted Average

586,523 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.1 50 0.0600 0.20 Sheet Flow,
Grass: Short n=0.150 P2=2.50"

59 850 0.0700 2.38 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

4.8 446 0.0300 1.56 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

14.8 1,346 Total

Subcatchment 108X:
Hydrograph
[7.00cfs |
" 2 Type IA 24-hr
K| 25 YR Rainfall=3.90"

] Runoff Area=586,523 sf
si Runoff Volume=115,772 cf

2 Runoff Depth=2.37"
g ] Flow Length=1,346'
" c=14.8 min

CN=85/0
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Summary for Subcatchment 109X:

Runoff = 711 cfs@ 8.01 hrs, Volume= 128,952 cf, Depth= 2.46"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

494,210 85 Row crops, straight row, Good, HSG C
135,869 89 Row crops, straight row, Good, HSG D

630,079 86 Weighted Average

630,079 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow,
Grass: Short n=0.150 P2=2.50"

1.9 240 0.0530 2.07 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

4.9 363 0.0190 1.24 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

4.8 690 0.0720 2.41 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps

3.3 313 0.0300 1.56 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

21.3 1,656 Total

Subcatchment 109X:
Hydrograph

=

[711cts |

25 YR Rainfall=3.90"
: Runoff Area=630,079 sf
51 Runoff Volume=128,952 cf

] 10ff Depth=2.46"

4 Flow Length=1,656'
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Summary for Subcatchment 110X:

Runoff = 294 cfs@ 8.04 hrs, Volume= 64,354 cf, Depth= 2.55"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

134,733 85 Row crops, straight row, Good, HSG C
168,691 89 Row crops, straight row, Good, HSG D

303,424 87 Weighted Average

303,424 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 50 0.0660 0.21 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
7.0 977 0.0660 2.31 Shallow Concentrated Flow,
Cultivated Straight Rows Kv= 9.0 fps
250 1,538 0.0130 1.03 Shallow Concentrated Flow,

Cultivated Straight Rows Kv= 9.0 fps

35.9 2,665 Total

Subcatchment 110X:
Hydrograph

| ] ? Type IA 24-hr
% 25 YR Rainfall=3.90"

% Runoff Area=303,424 sf

o] Z% unoff Volume=64,354 cf

2 é% Runoff Depth=2.55"
E Flow Length=2,565'
| Tc=35.9 min

. 2 CN=87/0
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Summary for Subcatchment 111X:

Runoff = 0.50cfs @ 8.00 hrs, Volume= 8,530 cf, Depth= 2.06"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description
49,719 80 1/2 acre lots, 25% imp, HSG C

37,289 75.00% Pervious Area
12,430 25.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.9 50 0.0700 0.22 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
6.2 260 0.0100 0.70 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

10.1 310 Total

Subcatchment 111X:
Hydrograph

055 g

osf P Type IA 24-hr

0as] 25 YR Rainfall=3.90"

Runoff Area=49,719 sf

o35 Runoff Volume=8,530 cf
8 0s] Runoff Depth=2.06"
& oz Flow Length=310"

02" Tc=10.1 min

7 CN=74/9
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Summary for Subcatchment 112X:

Runoff = 0.34cfs@ 8.03 hrs, Volume= 8,022 cf, Depth= 2.02"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type IA 24-hr 25 YR Rainfall=3.90"

Area (sf) CN Description

36,651 74  >75% Grass cover, Good, HSG C
11,032 98 Paved roads w/curbs & sewers, HSG C

47,683 80 Weighted Average

36,651 76.86% Pervious Area
11,032 23.14% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.4 50 0.0100 0.10 Sheet Flow,
Grass: Short n=0.150 P2=2.50"
234 622 0.0040 0.44 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

31.8 672 Total

Subcatchment 112X:
Hydrograph
EIRunoffi

Type IA 24-hr

25 YR Rainfall=3.90"

unoff Area=47,683 sf

noff Volume=8,022 cf

8 Runoff Depth=2.02"
; [ ] 41 -—
2 Flow Length=672
Tc=31.8 min

CN=74/9
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Summary for Reach 2W22: Swale

Inflow Area = 325,289 sf, 80.07% Impervious, Inflow Depth = 3.24" for 25 YR event
Inflow = 593 cfs@ 7.89 hrs, Volume= 87,789 cf
Outflow = 587 cfs@ 7.95 hrs, Volume= 87,789 cf, Atten=1%, Lag= 3.8 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 0.44 fps, Min. Travel Time= 5.0 min
Avg. Velocity = 0.20 fps, Avg. Travel Time= 10.9 min

Peak Storage= 1,748 cf @ 7.95 hrs
Average Depth at Peak Storage= 1.50'
Bank-Full Depth= 3.00" Flow Area= 38.6 sf, Capacity=24.92 cfs

Custom cross-section, Length=130.0' Slope= 0.0050"/" (101 Elevation Intervals)
Constant n=0.240
Inlet Invert= 200.13', Outlet Invert= 199.48'

Offset Elevation Chan.Depth

(feet) (feet) (feet)
-10.25 3.00 0.00
-4.00 0.50 2.50
-2.00 0.00 3.00
2.00 0.00 3.00
4.00 0.50 2.50
10.25 3.00 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 4.0 0 0.00
0.50 3.0 8.1 390 0.68

3.00 38.6 21.6 5,021 24.92
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Reach 2W22: Swale
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Summary for Reach 2W23: Swale

Inflow Area = 417,480 sf, 64.80% Impervious, Inflow Depth = 2.91" for 25 YR event
Inflow = 6.72cfs@ 7.90 hrs, Volume= 101,283 cf
Outflow = 6.61cfs@ 7.98 hrs, Volume= 101,283 cf, Atten=2%, Lag= 4.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 0.45 fps, Min. Travel Time= 6.3 min
Avg. Velocity = 0.20 fps, Avg. Travel Time= 14.1 min

Peak Storage= 2,489 cf @ 7.98 hrs
Average Depth at Peak Storage= 1.59'
Bank-Full Depth= 3.50" Flow Area= 49.5 sf, Capacity= 34.85 cfs

Custom cross-section, Length=170.0' Slope= 0.0050"'/" (101 Elevation Intervals)
Constant n=0.240
Inlet Invert= 201.26', Outlet Invert= 200.41'

Offset Elevation Chan.Depth

(feet) (feet) (feet)
-11.50 3.50 0.00
-4.00 0.50 3.00
-2.00 0.00 3.50
2.00 0.00 3.50
4.00 0.50 3.00
11.50 3.50 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 4.0 0 0.00
0.50 3.0 8.1 510 0.68

3.50 49.5 24.3 8,415 34.85
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Reach 2W23: Swale

Hydrograph
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Summary for Reach 2W24: Swale

Inflow Area = 364,333 sf, 62.75% Impervious, Inflow Depth = 2.92" for 25 YR event
Inflow = 591cfs@ 7.90 hrs, Volume= 88,629 cf
Outflow = 586 cfs@ 7.96 hrs, Volume= 88,629 cf, Atten=1%, Lag= 3.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 0.44 fps, Min. Travel Time= 4.6 min
Avg. Velocity = 0.21 fps, Avg. Travel Time= 9.4 min

Peak Storage= 1,610 cf @ 7.96 hrs
Average Depth at Peak Storage= 1.49'
Bank-Full Depth=4.70" Flow Area= 80.7 sf, Capacity= 67.24 cfs

Custom cross-section, Length=120.0' Slope= 0.0050"/" (101 Elevation Intervals)
Constant n=0.240
Inlet Invert= 200.68', Outlet Invert= 200.08'

Offset Elevation Chan.Depth

(feet) (feet) (feet)
-14.50 4.70 0.00
-4.00 0.50 4.20
-2.00 0.00 4.70
2.00 0.00 4.70
4.00 0.50 4.20
14.50 4.70 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 4.0 0 0.00
0.50 3.0 8.1 360 0.68

4.70 80.7 30.7 9,684 67.24
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Reach 2W24: Swale

Hydrograph
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Summary for Reach 2W25: Swale

Inflow Area = 547,881 sf, 80.40% Impervious, Inflow Depth = 2.97" for 25 YR event
Inflow = 481cfs@ 7.89 hrs, Volume= 135,585 cf
Outflow = 478 cfs@ 7.97 hrs, Volume= 135,585 cf, Atten=1%, Lag= 5.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 0.36 fps, Min. Travel Time= 6.7 min
Avg. Velocity = 0.19 fps, Avg. Travel Time= 13.0 min

Peak Storage= 1,912 cf @ 7.97 hrs
Average Depth at Peak Storage= 1.18"
Bank-Full Depth= 3.00" Flow Area= 47.6 sf, Capacity= 28.98 cfs

Custom cross-section, Length=145.0' Slope=0.0040"'/" (101 Elevation Intervals)
Constant n=0.240
Inlet Invert= 201.13', Outlet Invert= 200.55'

1
Offset Elevation Chan.Depth
(feet) (feet) (feet)
-11.75 3.00 0.00
-5.50 0.50 2.50
-3.50 0.00 3.00
3.50 0.00 3.00
5.50 0.50 2.50
11.75 3.00 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 7.0 0 0.00
0.50 4.5 11.1 653 0.96

3.00 47.6 24.6 6,906 28.98
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Reach 2W25: Swale
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Summary for Reach 2W26: Swale

Inflow Area = 583,938 sf, 53.09% Impervious, Inflow Depth = 2.86" for 25 YR event
Inflow = 9.08cfs@ 7.93 hrs, Volume= 139,204 cf
Outflow = 8.9 cfs@ 7.99 hrs, Volume= 139,204 cf, Atten=1%, Lag= 3.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 0.48 fps, Min. Travel Time= 5.0 min
Avg. Velocity = 0.21 fps, Avg. Travel Time= 11.6 min

Peak Storage= 2,720 cf @ 7.99 hrs
Average Depth at Peak Storage= 1.65'
Bank-Full Depth= 3.00" Flow Area= 44.6 sf, Capacity=29.78 cfs

Custom cross-section, Length=145.0' Slope= 0.0050"'/" (101 Elevation Intervals)
Constant n=0.240
Inlet Invert= 205.38', Outlet Invert= 204.66'

1
Offset Elevation Chan.Depth
(feet) (feet) (feet)
-11.25 3.00 0.00
-5.00 0.50 2.50
-3.00 0.00 3.00
3.00 0.00 3.00
5.00 0.50 2.50
11.25 3.00 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 6.0 0 0.00
0.50 4.0 10.1 580 0.94

3.00 44.6 23.6 6,471 20.78
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Reach 2W26: Swale
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Summary for Reach 2W27: Swale

Inflow Area = 213,253 sf, 15.59% Impervious, Inflow Depth = 2.01" for 25 YR event
Inflow = 1.72cfs@ 8.00 hrs, Volume= 35,632 cf
Outflow = 1.65cfs@ 8.03 hrs, Volume= 35,632 cf, Atten=4%, Lag= 2.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 0.32 fps, Min. Travel Time= 6.9 min
Avg. Velocity = 0.17 fps, Avg. Travel Time= 13.1 min

Peak Storage= 681 cf @ 8.03 hrs
Average Depth at Peak Storage= 0.95'
Bank-Full Depth=4.60" Flow Area= 68.6 sf, Capacity= 54.36 cfs

Custom cross-section, Length=130.0' Slope= 0.0050"/" (101 Elevation Intervals)

Constant n=0.240
Inlet Invert= 194.45', Outlet Invert= 193.80'

Offset Elevation Chan.Depth

(feet) (feet) (feet)
-13.25 4.60 0.00
-3.00 0.50 4.10
-1.00 0.00 4.60
1.00 0.00 4.60
3.00 0.50 4.10
13.25 4.60 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 2.0 0 0.00
0.50 2.0 6.1 260 0.42

4.60 68.6 28.2 8,921 54.36
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Reach 2W27: Swale
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Summary for Reach 4W01: Swale

Inflow Area = 3,821,511 sf, 18.18% Impervious, Inflow Depth = 1.24" for 25 YR event
Inflow = 9.08cfs@ 7.98 hrs, Volume= 394,912 cf
Outflow = 9.03cfs@ 8.01 hrs, Volume= 394,912 cf, Atten= 1%, Lag= 1.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 0.46 fps, Min. Travel Time= 5.3 min
Avg. Velocity = 0.27 fps, Avg. Travel Time= 9.0 min

Peak Storage= 2,871 cf @ 8.01 hrs
Average Depth at Peak Storage= 1.36"
Bank-Full Depth= 3.00' Flow Area= 56.6 sf, Capacity=40.18 cfs

Custom cross-section, Length=145.0' Slope= 0.0050"'/" (101 Elevation Intervals)
Constant n=0.240
Inlet Invert= 207.43', Outlet Invert= 206.70'

1
Offset Elevation Chan.Depth
(feet) (feet) (feet)
-13.25 3.00 0.00
-7.00 0.50 2.50
-5.00 0.00 3.00
5.00 0.00 3.00
7.00 0.50 2.50
13.25 3.00 0.00
Depth End Area  Perim. Storage Discharge
(feet) (sqg-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 10.0 0 0.00
0.50 6.0 141 870 1.49

3.00 56.6 27.6 8,211 40.18
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Reach 4W01: Swale
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Summary for Reach 5C01: Channel

Inflow Area = 2,594,842 sf, 40.09% Impervious, Inflow Depth > 2.60" for 25 YR event
Inflow = 1279 cfs@ 9.11 hrs, Volume= 561,914 cf
Outflow = 1279 cfs @ 9.14 hrs, Volume= 561,829 cf, Atten= 0%, Lag= 1.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Max. Velocity= 2.10 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 1.21 fps, Avg. Travel Time= 3.9 min

Peak Storage= 1,718 cf @ 9.14 hrs
Average Depth at Peak Storage= 1.01"
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 62.85 cfs

2.00" x 2.00" deep channel, n=0.025 Earth, grassed & winding
Side Slope Z-value=4.0'/" Top Width= 18.00'

Length=282.0" Slope= 0.0025"/"

Inlet Invert= 200.21", Outlet Invert= 199.50'

1
Reach 5C01: Channel
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Summary for Pond 1D01: Extended Dry Basin

Inflow Area = 1,974,679 sf, 69.50% Impervious, Inflow Depth = 3.01" for 25 YR event

Inflow = 3261cfs@ 7.91 hrs, Volume= 495,910 cf

Outflow = 4.02cfs @ 20.06 hrs, Volume= 203,018 cf, Atten= 88%, Lag= 729.3 min
Primary = 4.02 cfs @ 20.06 hrs, Volume= 203,018 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev=201.88' @ 20.06 hrs Surf.Area= 117,915 sf Storage= 372,947 cf
Flood Elev= 202.00" Surf.Area= 118,462 sf Storage= 386,912 cf

Plug-Flow detention time= 1,081.4 min calculated for 202,975 cf (41% of inflow)
Center-of-Mass det. time= 778.5 min ( 1,466.8 - 688.3 )

Volume Invert Avail.Storage Storage Description
#1 198.50' 507,703 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
198.50 102,810 1,443.0 0 0 102,810
198.85 104,331 1,453.0 36,249 36,249 105,170
203.00 123,135 1,566.0 471,453 507,703 133,031
Device Routing Invert Outlet Devices
#1  Device 3 197.50" 2.9" Vert. WQ Orifice C=0.620
#2  Device 3 200.00" 2.3'long (Profile 17) Broad-Crested Rectangular Weir

Head (feet) 0.49 0.98 1.48 1.97 2.46 2.95
Coef. (English) 2.84 3.13 3.26 3.30 3.31 3.31
#3  Device 6 197.50' 4.0" Round Detention Pipe
L=10.0" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 197.50'/ 197.45' S=0.0050'/" Cc=0.900
n= 0.013, Flow Area= 0.09 sf

#4  Device 5 201.70" 48.0" Horiz. Overflow Manhole C=0.620
Limited to weir flow at low heads
#5 Device 6 197.50' 12.0" Round Detention Pipe L= 10.0' Ke= 0.500

Inlet / Outlet Invert= 197.50' / 197.40' S=0.0100"/" Cc= 0.900
n=0.013, Flow Area= 0.79 sf

#6  Primary 197.50' 18.0" Round Culvert
L=190.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 197.50' / 196.55' S=0.0050'/" Cc= 0.900
n= 0.013, Flow Area= 1.77 sf

Primary OutFlow Max=4.02 cfs @ 20.06 hrs HW=201.88" TW=0.00" (Dynamic Tailwater)
=Culvert (Passes 4.02 cfs of 12.45 cfs potential flow)
etentlon Pipe (Barrel Controls 0.84 cfs @ 9.61 fps)
T: 1=WQ Orifice (Passes < 0.47 cfs potential flow)
2=Broad-Crested Rectangular Weir (Passes < 19.55 cfs potential flow)
5=Detention Pipe (Passes 3.19 cfs of 7.45 cfs potential flow)
=Overflow Manhole (Weir Controls 3.19 cfs @ 1.39 fps)
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Pond 1D01: Extended Dry Basin
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Summary for Pond 1M01: Flow Splitter

Inflow Area = 1,582,107 sf, 73.01% Impervious, Inflow Depth = 3.09" for 25 YR event

Inflow = 27.30cfs@ 7.89 hrs, Volume= 407,036 cf

Outflow = 27.30cfs@ 7.89 hrs, Volume= 407,034 cf, Atten=0%, Lag= 0.0 min

Primary = 8.65cfs@ 7.78 hrs, Volume= 177,618 cf

Secondary = 18.77cfs @ 7.91 hrs, Volume= 229,694 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 202.15' @ 7.91 hrs
Flood Elev= 205.00'

Device Routing Invert OQutlet Devices

#1  Primary 198.96' 15.0" Round Culvert
L=20.0" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 198.96' / 198.86' S=0.0050'/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 1.23 sf
#2  Secondary 200.25'" 30.0" Round Culvert

L=72.0'" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 200.25'/ 188.50' S=0.1632"'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area=4.91 sf

Primary OutFlow Max=0.00 cfs @ 7.78 hrs HW=202.08' TW=203.30' (Dynamic Tailwater)
1=Culvert ( Controls 0.00 cfs)

econdary OutFlow Max=18.77 cfs @ 7.91 hrs HW=202.15" TW=199.88' (Dynamic Tailwater)
2=Culvert (Inlet Controls 18.77 cfs @ 4.69 fps)

Pond 1MO01: Flow Splitter
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Summary for Pond 1M02: WQ Manhole

Inflow Area = 1,819,798 sf, 66.90% Impervious, Inflow Depth = 1.44" for 25 YR event
Inflow = 1059 cfs @ 7.90 hrs, Volume= 218,909 cf

Outflow = 1059 cfs @ 7.90 hrs, Volume= 218,909 cf, Atten=0%, Lag= 0.0 min
Primary = 1059 cfs @ 7.90 hrs, Volume= 218,909 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 203.58' @ 7.96 hrs
Flood Elev= 205.00'

Device Routing Invert OQutlet Devices
#1  Primary 198.86' 15.0" Round Culvert
L=72.0'" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 198.86' / 198.50' S=0.0050'/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 1.23 sf

Primary OutFlow Max=10.59 cfs @ 7.90 hrs HW=203.55" TW=199.87' (Dynamic Tailwater)
1=Culvert (Outlet Controls 10.59 cfs @ 8.63 fps)

Pond 1M02: WQ Manhole
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Summary for Pond 2MO01: Flow Splitter

Inflow Area = 547,881 sf, 80.40% Impervious, Inflow Depth = 3.22" for 25 YR event
Inflow = 991cfs@ 7.89 hrs, Volume= 146,993 cf

Outflow = 991 cfs@ 7.89 hrs, Volume= 146,993 cf, Atten= 0%, Lag= 0.0 min
Primary = 481cfs@ 7.89 hrs, Volume= 135,585 cf

Secondary = 510cfs@ 7.89 hrs, Volume= 11,408 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 204.77' @ 7.89 hrs
Flood Elev= 211.86'

Device Routing Invert OQutlet Devices

#1  Primary 202.65' 12.0" Round WQ Flow
L=70.0'" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 202.65' / 200.55' S=0.0300'/" Cc=0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf
#2  Secondary 203.65' 18.0" Round High Flow Bypass
L=150.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 203.65' / 200.40' S=0.0217'/" Cc= 0.900
n=0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Primary OutFlow Max=4.81 cfs @ 7.89 hrs HW=204.77" TW=202.31" (Dynamic Tailwater)
1=WQ Flow (Inlet Controls 4.81 cfs @ 6.13 fps)

econdary OutFlow Max=5.10 cfs @ 7.89 hrs HW=204.77" TW=198.73" (Dynamic Tailwater)
2=High Flow Bypass (Inlet Controls 5.10 cfs @ 3.60 fps)

Pond 2MO01: Flow Splitter
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Summary for Pond 2P01: Ex. Pond

Inflow Area = 3,576,519 sf, 50.40% Impervious, Inflow Depth > 2.35" for 25 YR event

Inflow = 3514 cfs@ 7.94 hrs, Volume= 701,547 cf

Outflow = 7.23cfs @ 20.43 hrs, Volume= 481,417 cf, Atten=79%, Lag= 749.2 min
Primary = 7.23 cfs @ 20.43 hrs, Volume= 481,417 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 199.60' @ 20.43 hrs Surf.Area= 230,313 sf Storage= 338,288 cf
Flood Elev= 200.00" Surf.Area= 239,681 sf Storage= 432,759 cf

Plug-Flow detention time= 746.6 min calculated for 481,417 cf (69% of inflow)
Center-of-Mass det. time= 484.0 min ( 1,355.2 - 871.1)

Volume Invert Avail.Storage Storage Description
#1 198.00' 684,090 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
198.00 193,078 0 0
201.00 262,982 684,090 684,090

Device Routing Invert Outlet Devices

#1  Device 3 198.00' 4.0" Vert. Orifice/Grate C=0.620
#2  Device 3 199.00' 5.0'long (Profile 17) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48 1.97 2.46 2.95
Coef. (English) 2.84 3.13 3.26 3.30 3.31 3.31
#3  Primary 195.09' 24.0" Round Culvert
L=173.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 195.09'/ 194.40' S=0.0040'/" Cc=0.900
n=0.013, Flow Area= 3.14 sf

Primary OutFlow Max=7.23 cfs @ 20.43 hrs HW=199.60" TW=0.00" (Dynamic Tailwater)
=Culvert (Passes 7.23 cfs of 23.58 cfs potential flow)
T:1 =Orifice/Grate (Orifice Controls 0.52 cfs @ 5.95 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 6.71 cfs @ 2.25 fps)
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Pond 2P01: Ex. Pond
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Summary for Pond 2P02: Ex. Pond

Inflow Area = 1,408,765 sf, 29.82% Impervious, Inflow Depth = 2.63" for 25 YR event

Inflow = 19.50cfs @ 8.00 hrs, Volume= 308,727 cf

Outflow = 298 cfs @ 19.09 hrs, Volume= 173,422 cf, Atten=85%, Lag= 665.9 min
Primary = 298 cfs @ 19.09 hrs, Volume= 173,422 cf

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev=205.81' @ 19.09 hrs Surf.Area= 116,861 sf Storage= 197,485 cf
Flood Elev= 208.00" Surf.Area= 135,301 sf Storage= 473,921 cf

Plug-Flow detention time= 899.0 min calculated for 173,386 cf (56% of inflow)
Center-of-Mass det. time= 652.0 min ( 1,389.9 - 737.9)

Volume Invert Avail.Storage Storage Description
#1 204.00' 613,428 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
204.00 101,659 0 0
209.00 143,712 613,428 613,428

Device Routing Invert Outlet Devices

#1  Device 3 204.00" 4.0" Vert. Orifice/Grate C=0.620
#2  Device 3 205.50" 5.0'long (Profile 17) Broad-Crested Rectangular Weir
Head (feet) 0.49 0.98 1.48 1.97 2.46 2.95
Coef. (English) 2.84 3.13 3.26 3.30 3.31 3.31
#3  Primary 202.00' 24.0" Round Culvert to 2P01
L=400.0' CMP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 202.00' / 198.00' S=0.0100'/" Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf
#4  Secondary 206.50" 15.0" Round Culvert to 1D01
L=2,000.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 206.50' / 199.50' S=0.0035'/" Cc=0.900
n= 0.013, Flow Area= 1.23 sf

Primary OutFlow Max=2.98 cfs @ 19.09 hrs HW=205.81" TW=199.59' (Dynamic Tailwater)
T _3=Culvert to 2P01 (Passes 2.98 cfs of 20.01 cfs potential flow)
T:1 =Orifice/Grate (Orifice Controls 0.56 cfs @ 6.37 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 2.42 cfs @ 1.57 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=204.00' TW=198.50' (Dynamic Tailwater)
4=Culvert to 1D01 ( Controls 0.00 cfs)
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Flow (cfs)

Pond 2P02: Ex. Pond
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Summary for Pond 3D01: Extended Dry Basin

Inflow Area = 1,294,199 sf, 57.02% Impervious, Inflow Depth = 3.07" for 25 YR event
Inflow = 20.81cfs@ 7.92 hrs, Volume= 331,043 cf

Outflow = 8.83cfs@ 8.77 hrs, Volume= 316,731 cf, Atten=58%, Lag= 50.7 min
Primary = 8.83cfs@ 8.77 hrs, Volume= 316,731 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 207.69' @ 8.77 hrs Surf.Area= 26,124 sf Storage= 82,699 cf
Flood Elev= 208.00" Surf.Area= 26,787 sf Storage= 90,968 cf

Plug-Flow detention time= 269.6 min calculated for 316,665 cf (96% of inflow)
Center-of-Mass det. time= 238.3 min ( 940.3 - 701.9)

Volume Invert Avail.Storage Storage Description
#1 204.00' 118,838 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
204.00 18,924 622.0 0 0 18,924
209.00 28,966 716.0 118,838 118,838 29,477
Device Routing Invert Outlet Devices
#1  Device 3 203.50" 2.0" Vert. WQ Orifice C=0.620
#2  Device 3 205.07" 2.3'long (Profile 17) Broad-Crested Rectangular Weir

Head (feet) 0.49 0.98 1.48 1.97 2.46 2.95
Coef. (English) 2.84 3.13 3.26 3.30 3.31 3.31
#3  Device 6 203.50' 8.0" Round 8" Detention Orifice/Pipe
L=10.0" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 203.50' / 203.46' S=0.0040'/" Cc=0.900
n= 0.013, Flow Area= 0.35 sf

#4  Device 5 207.00" 30.0" x 24.0" Horiz. ditch inlet C=0.620
Limited to weir flow at low heads

#5 Device 6 203.25' 10.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#6  Primary 203.24' 24.0" Round Culvert

L= 300.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 203.24' / 202.04' S=0.0040'/" Cc= 0.900
n= 0.013, Flow Area= 3.14 sf

Primary OutFlow Max=8.83 cfs @ 8.77 hrs HW=207.69' TW=0.00' (Dynamic Tailwater)
=Culvert (Passes 8.83 cfs of 21.04 cfs potential flow)
" Detentlon Orifice/Pipe (Inlet Controls 3.30 cfs @ 9.45 fps)
T: 1=WQ Orifice (Passes < 0.22 cfs potential flow)
2=Broad-Crested Rectangular Weir (Passes < 32.24 cfs potential flow)
5=Orifice/Grate (Orifice Controls 5.53 cfs @ 10.14 fps)
=ditch inlet (Passes 5.53 cfs of 16.77 cfs potential flow)
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Pond 3D01: Extended Dry Basin
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Summary for Pond 4MO01: Flow Splitter

Inflow Area = 2,511,857 sf, 5.18% Impervious, Inflow Depth = 2.18" for 25 YR event
Inflow = 28.30cfs @ 8.00 hrs, Volume= 455,792 cf

Outflow = 28.30cfs@ 8.00 hrs, Volume= 455,792 cf, Atten=0%, Lag= 0.0 min
Primary = 3.03cfs@ 8.00 hrs, Volume= 136,500 cf

Secondary = 2527 cfs @ 8.00 hrs, Volume= 319,291 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev=212.93' @ 8.00 hrs
Flood Elev= 214.40'

Device Routing Invert OQutlet Devices

#1  Primary 208.14' 10.0" Round WQ Flow

L=178.0' CMP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 208.14' / 207.43' S=0.0040"'/" Cc= 0.900

n=0.013 Concrete pipe, bends & connections, Flow Area= 0.55 sf
#2  Secondary 209.14' 24.0" Round High Flow Bypass

L=332.0' CMP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 209.14' / 203.84' S=0.0160"/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=3.03 cfs @ 8.00 hrs HW=212.93' TW=208.78" (Dynamic Tailwater)
1=WQ Flow (Outlet Controls 3.03 cfs @ 5.56 fps)

econdary OutFlow Max=25.25 cfs @ 8.00 hrs HW=212.93' TW=0.00" (Dynamic Tailwater)
2=High Flow Bypass (Inlet Controls 25.25 cfs @ 8.04 fps)

Pond 4MO01: Flow Splitter
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Summary for Pond 4M02: Flow Splitter

Inflow Area = 1,309,654 sf, 43.11% Impervious, Inflow Depth = 2.81" for 25 YR event
Inflow = 1994 cfs@ 7.95 hrs, Volume= 307,101 cf

Outflow = 1994 cfs@ 7.95 hrs, Volume= 307,101 cf, Atten= 0%, Lag= 0.0 min
Primary = 6.07cfs@ 7.93 hrs, Volume= 258,412 cf

Secondary = 13.88cfs @ 7.95 hrs, Volume= 48,690 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev=211.47' @ 7.95 hrs
Flood Elev= 211.86'

Device Routing Invert OQutlet Devices

#1  Primary 208.39' 15.0" Round WQ Flow

L=240.0' CMP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 208.39' / 207.43' S=0.0040'/" Cc=0.900

n=0.013 Concrete pipe, bends & connections, Flow Area= 1.23 sf
#2  Secondary 209.64' 24.0" Round High Flow Bypass

L=44.0'" CMP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 209.64' / 205.81' S=0.0870'/" Cc= 0.900

n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=6.07 cfs @ 7.93 hrs HW=211.47" TW=208.78" (Dynamic Tailwater)
1=WQ Flow (Outlet Controls 6.07 cfs @ 4.94 fps)

econdary OutFlow Max=13.88 cfs @ 7.95 hrs HW=211.47" TW=206.73' (Dynamic Tailwater)
2=High Flow Bypass (Inlet Controls 13.88 cfs @ 4.61 fps)

Pond 4MO02: Flow Splitter
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Summary for Pond 4P01: Ex. Pond

Inflow Area = 4,000,538 sf, 18.95% Impervious, Inflow Depth = 1.44" for 25 YR event
Inflow = 2518 cfs@ 7.96 hrs, Volume= 479,691 cf

Outflow = 1118 cfs @ 8.77 hrs, Volume= 448,029 cf, Atten= 56%, Lag= 48.8 min
Primary = 1118 cfs @ 8.77 hrs, Volume= 448,029 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 207.07' @ 8.77 hrs Surf.Area= 55,140 sf Storage= 122,658 cf
Flood Elev= 207.50" Surf.Area= 57,773 sf Storage= 146,985 cf

Plug-Flow detention time= 346.1 min calculated for 448,029 cf (93% of inflow)
Center-of-Mass det. time= 300.9 min ( 1,059.2 - 758.3)

Volume Invert Avail.Storage Storage Description
#1 204.50' 207,905 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (feet) (cubic-feet) (cubic-feet) (sqg-ft)
204.50 40,713  1,088.0 0 0 40,713
208.50 64,122 1,202.0 207,905 207,905 61,986
Device Routing Invert Outlet Devices
#1  Device 3 204.50" 5.0" Vert. Orifice/Grate C=0.620
#2  Device 3 206.30" 5.0'long (Profile 17) Broad-Crested Rectangular Weir

Head (feet) 0.49 0.98 1.48 1.97 2.46 2.95
Coef. (English) 2.84 3.13 3.26 3.30 3.31 3.31
#3  Primary 203.50' 24.0" Round Culvert
L=50.0'" CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 203.50' / 202.00' S=0.0300 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 3.14 sf

Primary OutFlow Max=11.18 cfs @ 8.77 hrs HW=207.07" TW=0.00" (Dynamic Tailwater)
=Culvert (Passes 11.18 cfs of 24.25 cfs potential flow)
T:1 =Orifice/Grate (Orifice Controls 1.04 cfs @ 7.64 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 10.13 cfs @ 2.64 fps)
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Pond 4P01: Ex. Pond
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Summary for Pond 5D01: Extended Dry Basin

Inflow Area = 2,594,842 sf, 40.09% Impervious, Inflow Depth = 2.69" for 25 YR event
Inflow = 36.72cfs@ 7.95 hrs, Volume= 581,264 cf

Outflow = 1279 cfs@ 9.11 hrs, Volume= 561,914 cf, Atten=65%, Lag= 69.8 min
Primary = 1279 cfs @ 9.11 hrs, Volume= 561,914 cf

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs / 2
Peak Elev=207.29' @ 9.11 hrs Surf.Area= 36,430 sf Storage= 148,350 cf
Flood Elev= 208.00" Surf.Area= 38,694 sf Storage= 175,078 cf

Plug-Flow detention time= 267.1 min calculated for 561,914 cf (97% of inflow)
Center-of-Mass det. time= 243.4 min ( 966.0 - 722.6 )

Volume Invert Avail.Storage Storage Description
#1 202.00' 215,362 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
202.00 19,872 0 0
203.34 23,869 29,306 29,306
209.00 41,875 186,056 215,362
Device Routing Invert Outlet Devices
#1  Device 3 201.00" 2.3" Vert. WQ Orifice C=0.620
#2  Device 3 203.34' 2.3'long (Profile 17) Broad-Crested Rectangular Weir

Head (feet) 0.49 0.98 1.48 1.97 2.46 2.95
Coef. (English) 2.84 3.13 3.26 3.30 3.31 3.31

#3 Device 6 201.00" 8.0" Vert. Detention Pipe C=0.620

#4  Device 5 206.00' 48.0" Horiz. Overflow Manhole C=0.600
Limited to weir flow at low heads

#5 Device 6 202.00" 12.0" Vert. Detention Pipe C=0.620

#6  Primary 201.00" 24.0" Round Culvert

L=100.0' CMP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 201.00' / 200.00" S=0.0100"'/" Cc= 0.900
n= 0.013, Flow Area= 3.14 sf

Primary OutFlow Max=12.79 cfs @ 9.11 hrs HW=207.29' TW=201.22' (Dynamic Tailwater)
=Culvert (Passes 12.79 cfs of 34.79 cfs potential flow)
etentlon Pipe (Orifice Controls 4.24 cfs @ 12.14 fps)
T: 1=WQ Orifice (Passes < 0.35 cfs potential flow)
2=Broad-Crested Rectangular Weir (Passes < 59.73 cfs potential flow)
5=Detention Pipe (Orifice Controls 8.55 cfs @ 10.89 fps)
=Overflow Manhole (Passes 8.55 cfs of 60.10 cfs potential flow)
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Pond 5D01: Extended Dry Basin
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Summary for Link 1L:

Inflow Area = 2,137,209 sf, 66.96% Impervious, Inflow Depth > 1.31" for 25 YR event
Inflow = 433 cfs@ 19.98 hrs, Volume= 234,178 cf
Primary = 433 cfs @ 19.98 hrs, Volume= 234,178 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Link 2L:

Inflow Area = 4,110,541 sf, 46.02% Impervious, Inflow Depth > 1.67" for 25 YR event
Inflow = 8.18 cfs @ 19.91 hrs, Volume= 572,122 cf
Primary = 8.18 cfs @ 19.91 hrs, Volume= 572,122 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 2L:
Hydrograph
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Flow (cfs)
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Summary for Link 3L: Banks Creek

Inflow Area = 1,410,736 sf, 52.31% Impervious, Inflow Depth > 2.86" for 25 YR event
Inflow = 9.69cfs@ 8.00 hrs, Volume= 335,758 cf
Primary = 9.69cfs @ 8.00 hrs, Volume= 335,758 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 3L: Banks Creek
Hydrograph

H Inflow
9.69 cfs O Primary
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Summary for Link 4L:

Inflow Area = 4,105,228 sf, 20.07% Impervious, Inflow Depth > 2.33" for 25 YR event
Inflow = 3316 cfs@ 8.00 hrs, Volume= 795,665 cf
Primary = 33.16cfs@ 8.00 hrs, Volume= 795,665 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 4L:
Hydrograph

@ Inflow
0O Primary

363 3316 cfs

ul | [EEE nflow Areas
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Summary for Link 5L:

Inflow Area = 2,594,842 sf, 40.09% Impervious, Inflow Depth > 2.60" for 25 YR event
Inflow = 1279 cfs@ 9.14 hrs, Volume= 561,829 cf
Primary = 1279 cfs @ 9.14 hrs, Volume= 561,829 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link 5L:
Hydrograph

@ Inflow
145 12.79 cfs O Primary

IS S [z nflow Area=2,594,842 sf
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Summary for Link X: Roundabout

Inflow Area = 47,683 sf, 23.14% Impervious, Inflow Depth = 2.02" for 25 YR event
Inflow = 0.34cfs@ 8.03 hrs, Volume= 8,022 cf
Primary = 0.34cfs@ 8.03 hrs, Volume= 8,022 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link X: Roundabout
Hydrograph
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e g O Primar
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AK

ENGINEERING & FORESTRY

STORMWATER QUALITY CALCULATIONS
STORMWATER FACILITY 1D01
Client: Holt Homes, Inc.
Project: Quail Valley
AKS Job No.: 4920-01
Date: 4/25/2024

Done By: CRH

Checked By: MTS

IMPVERVIOUS AREA BREAKDOWN

Number of Residential Lots 235 Lots
Impervious Area Per Lot: 2,640 sf
Lot Impervious Area: 620,400 sf
Right of Way/Tract Impervious Area: 534,752 sf
Total Proposed Impervious Area: 1,155,152 sf
IMPERVIOUS AREA
Total Impervious Area = 1,155,152 SF

WATER DESIGN QUALITY VOLUME (WQV)
(Per CWS 4.08.5a3 - R&O 19-05)

waQy = 0.36" X Area (ft) = 34,655 cubic feet
12" per ft
WATER QUALITY FLOW (WQF)
(Per CWS 4.08.5a3 - R&O 19-05)
WQF = WQV (cf) = 241 cfs
4*60*60

WATER QUALITY DRAWDOWN FLOW (Q)
(Per CWS 4.09.5b5 - R&O 19-05)

Q= WQV (cf) = 0.20cfs
48+60*60
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EXTENDED DRY BASIN WATER QUALITY CALCULATIONS

STORMWATER FACILITY 1D01

EXTENDED DRY BASIN
STORMWATER QUALITY CALCULATIONS

Hydraulic Design Criteria (Per CWS 4.09.5a/b/c - R&O 19-05)
Permanent Pool Depth: 0.2 ft
Permanent Pool covers bottom of basin
Design Detention Volume: 1.0 x Water Quality Volume (WQV)
Water Quality Drawdown Time: 48 hours
Maximum Depth of WQ Pool: 5 ft
Avoid direct flow across WQ pond to avoid short circuiting

Extended Dry Basin Sizing Design:

Bottom Minimum Side Top of Pond | Perm. Pool |Pool Bottom| Bottom of
Slope Bottom Slopes Elev Depth Area Pool Elev
P Width P . P .
(ft/ft) (ft) H:V (ft) (ft) (sf) (ft)
0.0 160 3.00 203.00 0.2 102,810 198.5
Water Quality Flow Hydraulic Calculations:
. Calculated Max. Pool Calculated
Q P°t‘"'N%‘3" o:_'lf'?ehct;" Orifice Elev., 25-yr gg:;”:;gg wav Pool
a elg Diameter Event Depth
(cfs) (ft) (ft) (in) (ft) (cubic feet) (ft)
0.20 198.85 197.62 2.9 201.88 36,248 0.3
Check Against Design Criteria:
Calculated Meet CWS Criteria?
Minimum Freeboard: 1.12 feet Yes more than 1
Minimum Bottom Width: 160 feet Yes greater than 4
Maximum Pool Depth at WQV: 0.3 feet Yes less than 5
Calculated Water Quality Volume: 36,248  cf Yes greater than 34,655

foot
feet

feet
cf
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AK

ENGINEERING & FORESTRY

STORMWATER QUALITY CALCULATIONS
STORMWATER FACILITY 5D01
Client: Holt Homes, Inc.
Project: Quail Valley
AKS Job No.: 4920-01
Date: 4/25/2024

Done By: CRH

Checked By: MTS

IMPVERVIOUS AREA BREAKDOWN

Number of Residential Lots 119 Lots
Impervious Area Per Lot: 2,640 sf
Lot Impervious Area: 314,160 sf
Right of Way/Tract Impervious Area: 649,311 sf
Total Proposed Impervious Area: 963,471 sf
IMPERVIOUS AREA

Total Impervious Area 963,471 SF

WATER DESIGN QUALITY VOLUME (WQV)
(Per CWS 4.08.5a3 - R&O 19-05)

waQy = 0.36" X Area (ft) = 28,904 cubic feet
12" per ft
WATER QUALITY FLOW (WQF)
(Per CWS 4.08.5a3 - R&O 19-05)
WQF = WQV (cf) = 2.01 cfs
4*60*60

WATER QUALITY DRAWDOWN FLOW (Q)
(Per CWS 4.09.5b5 - R&O 19-05)

Q= WQV (cf) = 047cfs
48+60*60
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EXTENDED DRY BASIN WATER QUALITY CALCULATIONS

STORMWATER FACILITY 5D01

EXTENDED DRY BASIN
STORMWATER QUALITY CALCULATIONS

Hydraulic Design Criteria (Per CWS 4.09.5a/b/c - R&O 19-05)
Permanent Pool Depth: 0.2 ft
Permanent Pool covers bottom of basin
Design Detention Volume: 1.0 x Water Quality Volume (WQV)
Water Quality Drawdown Time: 48 hours
Maximum Depth of WQ Pool: 5 ft
Avoid direct flow across WQ pond to avoid short circuiting

Extended Dry Basin Sizing Design:

Bottom Minimum Side Top of Pond | Perm. Pool |Pool Bottom| Bottom of
Slope Bottom Slopes Elev Depth Area Pool Elev
P Width P . P .
(ft/ft) (ft) H:V (ft) (ft) (sf) (ft)
0.0 44 3.00 209.00 0.2 19,872 202.0
Water Quality Flow Hydraulic Calculations:
. Calculated Max. Pool Calculated
Q P°t‘"'N%‘3" o:_'lf'?ehct;" Orifice Elev., 25-yr gg:;”:;gg wav Pool
a elg Diameter Event Depth
(cfs) (ft) (ft) (in) (ft) (cubic feet) (ft)
0.17 203.34 201.10 2.3 207.29 29,306 1.3
Check Against Design Criteria:
Calculated Meet CWS Criteria?
Minimum Freeboard: 1.71 feet Yes more than 1
Minimum Bottom Width: 44 feet Yes greater than 4
Maximum Pool Depth at WQV: 1.3 feet Yes less than 5
Calculated Water Quality Volume: 29,306  cf Yes greater than 28,904

foot
feet

feet
cf
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AK

ENGINEERING & FORESTRY

STORMWATER QUALITY CALCULATIONS
STORMWATER FACILITY 3D01
Client: Holt Homes, Inc.
Project: Quail Valley
AKS Job No.: 4920-01
Date: 4/25/2024

Done By: CRH

Checked By: MTS

IMPVERVIOUS AREA BREAKDOWN

Number of Residential Lots 135 Lots
Impervious Area Per Lot: 2,640 sf
Lot Impervious Area: 356,400 sf
Right of Way/Tract Impervious Area: 348,150 sf
Total Proposed Impervious Area: 704,550 sf
IMPERVIOUS AREA

Total Impervious Area 704,550 SF

WATER DESIGN QUALITY VOLUME (WQV)
(Per CWS 4.08.5a3 - R&O 19-05)

waQy = 0.36" X Area (ft) = 21,137 cubic feet
12" per ft
WATER QUALITY FLOW (WQF)
(Per CWS 4.08.5a3 - R&O 19-05)
WQF = WQV (cf) = 1.47 cfs
4*60*60

WATER QUALITY DRAWDOWN FLOW (Q)
(Per CWS 4.09.5b5 - R&O 19-05)

Q= WQV (cf) = 042cfs
48+60*60
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EXTENDED DRY BASIN WATER QUALITY CALCULATIONS

STORMWATER FACILITY 3D01

EXTENDED DRY BASIN
STORMWATER QUALITY CALCULATIONS

Hydraulic Design Criteria (Per CWS 4.09.5a/b/c - R&O 19-05)
Permanent Pool Depth: 0.2 ft
Permanent Pool covers bottom of basin
Design Detention Volume: 1.0 x Water Quality Volume (WQV)
Water Quality Drawdown Time: 48 hours
Maximum Depth of WQ Pool: 5 ft
Avoid direct flow across WQ pond to avoid short circuiting

Extended Dry Basin Sizing Design:

Bottom Minimum Side Top of Pond | Perm. Pool |Pool Bottom| Bottom of
Slope Bottom Slopes Elev Depth Area Pool Elev
P Width P . P .
(ft/ft) (ft) H:V (ft) (ft) (sf) (ft)
0.0 60 3.00 209.00 0.2 18,924 204.0
Water Quality Flow Hydraulic Calculations:
. Calculated Max. Pool Calculated
Q P°t‘"'N%‘3" o:_'lf'?ehct;" Orifice Elev., 25-yr gg:;”:;gg wav Pool
a elg Diameter Event Depth
(cfs) (ft) (ft) (in) (ft) (cubic feet) (ft)
0.12 205.07 203.08 2.0 207.69 21,280 1.1
Check Against Design Criteria:
Calculated Meet CWS Criteria?
Minimum Freeboard: 1.31 feet Yes more than 1
Minimum Bottom Width: 60 feet Yes greater than 4
Maximum Pool Depth at WQV: 1.1 feet Yes less than 5
Calculated Water Quality Volume: 21,280  cf Yes greater than 21,137

foot
feet

feet
cf
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STORMWATER SWALE 2W22
VEGETATED SWALE
STORMWATER QUALITY CALCULATIONS

VEGETATED SWALE - WATER QUALITY FLOW DESIGN & CALCULATIONS
Design Flow: Water Quality Flow
Minimum Hydraulic Residence Time: 9 minutes
Maximum Water Design Depth: 0.5-ft
Minimum Freeboard: 1.0 foot (for facilities not protected from high flows)
Manning's "n" Value: 0.24
Maximum Velocity: 2.0 fps based on the 25-YR flow

. . . Depth of | Design

Slope |Bottom Width| Manning's # Side Slope Swale Length
(ft/ft) (ft) "n" H:V (ft) (ft)
0.005 4 0.24 4 3 130

Water Quality Flow Hydraulic Calculations:

Max WQF| Flow Depth Flow Area Wp R Velocity
(cfs) (ft) (sf) (ft) (ft) (fps)
0.54 0.44 2.56 7.66 0.33 0.21

25-Year Flow Hydraulic Calculations (See HydroCAD Printouts):

Check Against Design Criteria:

Minimum Hydraulic Residence Time:
Maximum Water Design Depth:

Minimum Freeboard at 25-Yr:

Q Flow Depth | Max. Velocity
(cfs) (ft) (fps)
5.87 1.5 0.44
Calculated
10.3 minutes

0.44 feet
Maximum Velocity: 0.44 fps
1.5 feet
Minimum Length: 130 feet

4920-01 Prelim Swale Sizing, WQ Calcs.xlsx

Meet CWS

CWS Criteria Criteria?
> 9 minutes Yes
< 0.5 feet Yes
< 2.0 fps Yes
> 1 feet Yes
2 100 feet Yes
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IMPERVIOUS AREA BREAKDOWN

Number of Residential Lots 40 Lots
Impervious Area Per Lot: 2,640 sf
Lot Impervious Area: 105,600  sf
Right of Way/Tract Impervious Area: 154,874  sf

Total Proposed Impervious Area: 260,474  sf

WATER QUALITY VOLUME (WQV)
(Per CWS 4.08.5a2 - R&O 19-05)

Water Quality Volume = Imp Area * 0.36" 7,814 cubic feet

12"

WATER QUALITY FLOW (WQF)
(Per CWS 4.08.5a3 - R&0 19-05)

Water Quality Flow = wQv = 0.54 cfs
14,400 seconds
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SWALE HYDRAULICS ANALYSIS REPORT

Result Parameters

Flow 0.54 cfs
Depth 0.443 ft
Area of Flow 2.56 sq ft
Wetted Perimeter 7.657 ft
Hydraulic Radius 0.334 ft
Average Velocity 0.211 fps
Top Width (T) 7.547 ft
Froude Number 0.064
Critical Depth 0.08 ft
Critical Velocity 1.553 fps
Critical Slope 2.00404 ft/ft
Critical Top Width 4.644 ft
Max Shear Stress 0.138 Ib/fth2
Avg Shear Stress 0.104 Ib/fth2
Composite Manning's n Equation Lotter method
Manning's Roughness 0.24

Channel Cross-Section
Station (ft) Elevation (ft) Manning n

-10.25 3 0.24
-4 0.5 0.24
-2 0 0.24
2 0 0.24
4 0.5 0.24

10.25 3

Channel Cross Section

Elevation (ft)
sanjeA u s Buuue
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STORMWATER SWALE 2W23
VEGETATED SWALE
STORMWATER QUALITY CALCULATIONS

VEGETATED SWALE - WATER QUALITY FLOW DESIGN & CALCULATIONS
Design Flow: Water Quality Flow
Minimum Hydraulic Residence Time: 9 minutes
Maximum Water Design Depth: 0.5-ft
Minimum Freeboard: 1.0 foot (for facilities not protected from high flows)
Manning's "n" Value: 0.24
Maximum Velocity: 2.0 fps based on the 25-YR flow

Depth of | Design
Swale Length

(ft/ft) (ft) "n" H:V (ft) (ft)

0.005 4 0.24 4 3.5 170

Slope |Bottom Width| Manning's # Side Slope

Water Quality Flow Hydraulic Calculations:

Max WQF| Flow Depth Flow Area Wp R Velocity

(cfs) (ft) (sf) (ft) (ft) (fps)
0.56 0.45 2.63 7.73 0.34 0.21

25-Year Flow Hydraulic Calculations (See HydroCAD Printouts):

Q Flow Depth Max. Velocity
(cfs) (ft) (fps)
6.61 1.6 0.45
Check Against Design Criteria: Meet CWS
Calculated CWS Criteria Criteria?
Minimum Hydraulic Residence Time: 13.5 minutes > 9 minutes Yes
Maximum Water Design Depth: 0.45 feet < 0.5 feet Yes
Maximum Velocity: 0.45 fps < 2.0 fps Yes
Minimum Freeboard at 25-Yr: 1.9 feet > 1 feet Yes
Minimum Length: 170 feet 2 100  feet Yes

4920-01 Prelim Swale Sizing, WQ Calcs.xIsx 4 of 21



IMPERVIOUS AREA BREAKDOWN

Number of Residential Lots 63 Lots
Impervious Area Per Lot: 2,640 sf
Lot Impervious Area: 166,320  sf
Right of Way/Tract Impervious Area: 104,189  sf

Total Proposed Impervious Area: 270,509  sf

WATER QUALITY VOLUME (WQV)
(Per CWS 4.08.5a2 - R&O 19-05)

Water Quality Volume = Imp Area * 0.36" 8,115 cubic feet

12"

WATER QUALITY FLOW (WQF)
(Per CWS 4.08.5a3 - R&0 19-05)

Water Quality Flow = wQv = 0.56 cfs
14,400 seconds
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SWALE HYDRAULICS ANALYSIS REPORT

Result Parameters

Flow 0.56 cfs
Depth 0.452 ft
Area of Flow 2.627 sq ft
Wetted Perimeter 7.729 ft
Hydraulic Radius 0.34 ft
Average Velocity 0.213 fps
Top Width (T) 7.617 ft
Froude Number 0.064
Critical Depth 0.082 ft
Critical Velocity 1.57 fps
Critical Slope 1.98961 ft/ft
Critical Top Width 4.659 ft
Max Shear Stress 0.141 Ib/fth2
Avg Shear Stress 0.106 Ib/ft"2
Composite Manning's n Equation Lotter method
Manning's Roughness 0.24

Channel Cross-Section
Station (ft) Elevation (ft) Manning n

-10.25 3 0.24
-4 0.5 0.24
-2 0 0.24
2 0 0.24
4 0.5 0.24
10.25 3
Channel Cross Section
- +0.25
31 5—0_20 =
= | — - |
B o =3
= F-0153
St 3010 =
| 4L = @
1 =
i J0058
O [ | l [ e S e e | | : | [ l I l | =] O
10 5 0 5 10
Station (ft)
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STORMWATER SWALE 2W24
VEGETATED SWALE
STORMWATER QUALITY CALCULATIONS

VEGETATED SWALE - WATER QUALITY FLOW DESIGN & CALCULATIONS
Design Flow: Water Quality Flow
Minimum Hydraulic Residence Time: 9 minutes
Maximum Water Design Depth: 0.5-ft
Minimum Freeboard: 1.0 foot (for facilities not protected from high flows)
Manning's "n" Value: 0.24
Maximum Velocity: 2.0 fps based on the 25-YR flow

Depth of | Design
Swale Length

(ft/ft) (ft) "n" H:V (ft) (ft)

0.005 4 0.24 4 4.7 120

Slope |Bottom Width| Manning's # Side Slope

Water Quality Flow Hydraulic Calculations:

Max WQF| Flow Depth Flow Area Wp R Velocity

(cfs) (ft) (sf) (ft) (ft) (fps)
0.48 0.42 2.36 7.43 0.32 0.20

25-Year Flow Hydraulic Calculations (See HydroCAD Printouts):

Q Flow Depth Max. Velocity
(cfs) (ft) (fps)
5.86 1.5 0.44
Check Against Design Criteria: Meet CWS
Calculated CWS Criteria Criteria?
Minimum Hydraulic Residence Time: 10.0 minutes > 9 minutes Yes
Maximum Water Design Depth: 0.42 feet < 0.5 feet Yes
Maximum Velocity: 0.44 fps < 2.0 fps Yes
Minimum Freeboard at 25-Yr: 3.2 feet > 1 feet Yes
Minimum Length: 120 feet 2 100  feet Yes
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IMPERVIOUS AREA BREAKDOWN

Number of Residential Lots 49 Lots
Impervious Area Per Lot: 2,640 sf
Lot Impervious Area: 129,360  sf
Right of Way/Tract Impervious Area: 99,249  sf

Total Proposed Impervious Area: 228,609  sf

WATER QUALITY VOLUME (WQV)
(Per CWS 4.08.5a2 - R&O 19-05)

Water Quality Volume = Imp Area * 0.36" 6,858 cubic feet

12"

WATER QUALITY FLOW (WQF)
(Per CWS 4.08.5a3 - R&0 19-05)

Water Quality Flow = wQv = 0.48 cfs
14,400 seconds
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SWALE HYDRAULICS ANALYSIS REPORT

Result Parameters

Flow 0.48 cfs
Depth 0.416 ft
Area of Flow 2.357 sq ft
Wetted Perimeter 7.432 ft
Hydraulic Radius 0.317 ft
Average Velocity 0.204 fps
Top Width (T) 7.329 ft
Froude Number 0.063
Critical Depth 0.075 ft
Critical Velocity 1.498 fps
Critical Slope 2.05178 ft/ft
Critical Top Width 4.596 ft
Max Shear Stress 0.13 Ib/fth2
Avg Shear Stress 0.099 Ib/ftr2
Composite Manning's n Equation Lotter method
Manning's Roughness 0.24

Channel Cross-Section
Station (ft) Elevation (ft) Manning n

-10.25 3 0.24
-4 0.5 0.24
-2 0 0.24
2 0 0.24
4 0.5 0.24

10.25 3

Channel Cross Section
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STORMWATER SWALE 2W25
VEGETATED SWALE
STORMWATER QUALITY CALCULATIONS

VEGETATED SWALE - WATER QUALITY FLOW DESIGN & CALCULATIONS
Design Flow: Water Quality Flow
Minimum Hydraulic Residence Time: 9 minutes
Maximum Water Design Depth: 0.5-ft
Minimum Freeboard: 1.0 foot (for facilities not protected from high flows)
Manning's "n" Value: 0.24
Maximum Velocity: 2.0 fps based on the 25-YR flow

Depth of | Design
Swale Length

(ft/ft) (ft) "n" H:V (ft) (ft)

0.005 7 0.24 4 3 145

Slope |Bottom Width| Manning's # Side Slope

Water Quality Flow Hydraulic Calculations:

Max WQF| Flow Depth Flow Area Wp R Velocity

(cfs) (ft) (sf) (ft) (ft) (fps)
0.92 0.46 4.04 10.77 0.38 0.23

25-Year Flow Hydraulic Calculations (See HydroCAD Printouts):

Q Flow Depth Max. Velocity
(cfs) (ft) (fps)
4.78 1.2 0.36
Check Against Design Criteria: Meet CWS
Calculated CWS Criteria Criteria?
Minimum Hydraulic Residence Time: 10.5 minutes > 9 minutes Yes
Maximum Water Design Depth: 0.46 feet < 0.5 feet Yes
Maximum Velocity: 0.36 fps < 2.0 fps Yes
Minimum Freeboard at 25-Yr: 1.8 feet > 1 feet Yes
Minimum Length: 145 feet 2 100  feet Yes

4920-01 Prelim Swale Sizing, WQ Calcs.xIsx 10 of 21



IMPERVIOUS AREA BREAKDOWN

Number of Residential Lots 95 Lots
Impervious Area Per Lot: 2,640 sf
Lot Impervious Area: 250,800  sf
Right of Way/Tract Impervious Area: 189,690  sf

Total Proposed Impervious Area: 440,490  sf

WATER QUALITY VOLUME (WQV)
(Per CWS 4.08.5a2 - R&O 19-05)

Water Quality Volume = Imp Area * 0.36" 13,215 cubic feet

12"

WATER QUALITY FLOW (WQF)
(Per CWS 4.08.5a3 - R&0 19-05)

Water Quality Flow = wQv = 0.92 cfs
14,400 seconds
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SWALE HYDRAULICS ANALYSIS REPORT

Result Parameters

Flow 0.92 cfs
Depth 0.458 ft
Area of Flow 4.041 sq ft
Wetted Perimeter 10.773 ft
Hydraulic Radius 0.375 ft
Average Velocity 0.228 fps
Top Width (T) 10.661 ft
Froude Number 0.065
Critical Depth 0.08 ft
Critical Velocity 1.571 fps
Critical Slope 1.98409 ft/ft
Critical Top Width 7.64 ft
Max Shear Stress 0.143 Ib/fth2
Avg Shear Stress 0.117 Ib/ft"2
Composite Manning's n Equation Lotter method
Manning's Roughness 0.24

Channel Cross-Section
Station (ft) Elevation (ft) Manning n

-10.25 3 0.24
-4 0.5 0.24
-2 0 0.24
2 0 0.24
4 0.5 0.24

10.25 3

Channel Cross Section

Elevation (ft)

san|eA u s Bujuuepy

|
|
0
Station (ft)
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STORMWATER SWALE 2W26
VEGETATED SWALE
STORMWATER QUALITY CALCULATIONS

VEGETATED SWALE - WATER QUALITY FLOW DESIGN & CALCULATIONS
Design Flow: Water Quality Flow
Minimum Hydraulic Residence Time: 9 minutes
Maximum Water Design Depth: 0.5-ft
Minimum Freeboard: 1.0 foot (for facilities not protected from high flows)
Manning's "n" Value: 0.24
Maximum Velocity: 2.0 fps based on the 25-YR flow

. . . Depth of | Design
Slope |Bottom Width| Manning's # Side Slope Swale Length
(ft/ft) (ft) "n" H:V (ft) (ft)
0.005 6 0.24 4 3 145
Water Quality Flow Hydraulic Calculations:
Max WQF| Flow Depth Flow Area Wp R Velocity
(cfs) (ft) (sf) (ft) (ft) (fps)
0.65 0.41 3.10 9.35 0.33 0.21

25-Year Flow Hydraulic Calculations (See HydroCAD Printouts):

Q Flow Depth Max. Velocity
(cfs) (ft) (fps)
8.99 1.7 0.48
Check Against Design Criteria: Meet CWS
Calculated CWS Criteria Criteria?
Minimum Hydraulic Residence Time: 11.5 minutes > 9 minutes Yes
Maximum Water Design Depth: 0.41 feet < 0.5 feet Yes
Maximum Velocity: 0.48 fps < 2.0 fps Yes
Minimum Freeboard at 25-Yr: 1.3 feet > 1 feet Yes
Minimum Length: 145 feet 2 100  feet Yes
4920-01 Prelim Swale Sizing, WQ Calcs.xIsx 13 of 21



IMPERVIOUS AREA BREAKDOWN

Number of Residential Lots 60 Lots
Impervious Area Per Lot: 2,640 sf
Lot Impervious Area: 158,400 sf
Right of Way/Tract Impervious Area: 151,602  sf

Total Proposed Impervious Area: 310,002  sf

WATER QUALITY VOLUME (WQV)
(Per CWS 4.08.5a2 - R&O 19-05)

Water Quality Volume = Imp Area * 0.36" 9,300 cubic feet

12"

WATER QUALITY FLOW (WQF)
(Per CWS 4.08.5a3 - R&0 19-05)

Water Quality Flow = wQv = 0.65 cfs
14,400 seconds

4920-01 Prelim Swale Sizing, WQ Calcs.xIsx 14 of 21



SWALE HYDRAULICS ANALYSIS REPORT

Result Parameters

Flow 0.65 cfs
Depth 0.406 ft
Area of Flow 3.1 sq ft
Wetted Perimeter 9.352 ft
Hydraulic Radius 0.331 ft
Average Velocity 0.21 fps
Top Width (T) 9.252 ft
Froude Number 0.064
Critical Depth 0.07 ft
Critical Velocity 1.472 fps
Critical Slope 2.0723 ft/ft
Critical Top Width 6.562 ft
Max Shear Stress 0.127 Ib/fth2
Avg Shear Stress 0.103 Ib/ftr2
Composite Manning's n Equation Lotter method
Manning's Roughness 0.24

Channel Cross-Section
Station (ft) Elevation (ft) Manning n

-10.25 3 0.24
-4 0.5 0.24
-2 0 0.24
2 0 0.24
4 0.5 0.24

10.25 3

Channel Cross Section

= i =
= 1023
£2T {1 2
E1T 1"'s
D _I L : L | D E
0
Station (ft)
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STORMWATER SWALE 2W27
VEGETATED SWALE
STORMWATER QUALITY CALCULATIONS

VEGETATED SWALE - WATER QUALITY FLOW DESIGN & CALCULATIONS
Design Flow: Water Quality Flow
Minimum Hydraulic Residence Time: 9 minutes
Maximum Water Design Depth: 0.5-ft
Minimum Freeboard: 1.0 foot (for facilities not protected from high flows)
Manning's "n" Value: 0.24
Maximum Velocity: 2.0 fps based on the 25-YR flow

Depth of | Design
Swale Length

(ft/ft) (ft) "n" H:V (ft) (ft)

0.005 6 0.24 4 4.6 130

Slope |Bottom Width| Manning's # Side Slope

Water Quality Flow Hydraulic Calculations:

Max WQF| Flow Depth Flow Area Wp R Velocity

(cfs) (ft) (sf) (ft) (ft) (fps)
0.07 0.20 0.56 3.65 0.15 0.13

25-Year Flow Hydraulic Calculations (See HydroCAD Printouts):

Q Flow Depth Max. Velocity
(cfs) (ft) (fps)
1.65 1.0 0.32
Check Against Design Criteria: Meet CWS
Calculated CWS Criteria Criteria?
Minimum Hydraulic Residence Time: 16.7 minutes > 9 minutes Yes
Maximum Water Design Depth: 0.20 feet < 0.5 feet Yes
Maximum Velocity: 0.32 fps < 2.0 fps Yes
Minimum Freeboard at 25-Yr: 3.6 feet > 1 feet Yes
Minimum Length: 130 feet 2 100  feet Yes

4920-01 Prelim Swale Sizing, WQ Calcs.xIsx 16 of 21



IMPERVIOUS AREA BREAKDOWN

Number of Residential Lots
Impervious Area Per Lot:

Lot Impervious Area:

Right of Way/Tract Impervious Area:
Total Proposed Impervious Area:

0
2,640
0
33,253
33,253

Lots
sf
sf
sf
sf

WATER QUALITY VOLUME (WQV)

(Per CWS 4.08.5a2 - R&O 19-05)

Water Quality Volume = Imp Area * 0.36"

12"

WATER QUALITY FLOW (WQF)

(Per CWS 4.08.5a3 - R&0 19-05)

Water Quality Flow = wQv

14,400 seconds

4920-01 Prelim Swale Sizing, WQ Calcs.xlsx

998 cubic feet

0.07 cfs
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SWALE HYDRAULICS ANALYSIS REPORT

Result Parameters

Flow 0.07 cfs
Depth 0.2 ft
Area of Flow 0.558 sq ft
Wetted Perimeter 3.646 ft
Hydraulic Radius 0.153 ft
Average Velocity 0.125 fps
Top Width (T) 3.597 ft
Froude Number 0.056
Critical Depth 0.033 ft
Critical Velocity 0.999 fps
Critical Slope 2.68733 ft/ft
Critical Top Width 2.263 ft
Max Shear Stress 0.062 Ib/ftr2
Avg Shear Stress 0.048 Ib/fth2
Composite Manning's n Equation Lotter method
Manning's Roughness 0.24

Channel Cross-Section
Station (ft) Elevation (ft) Manning n

-10.25 3 0.24
-4 0.5 0.24
-2 0 0.24
2 0 0.24
4 0.5 0.24

10.25 3

Channel Cross Section

= =
2% 19023
ol Ngeer &
21 0.1 z
0L o @

Station (ft)
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STORMWATER SWALE 4W01
VEGETATED SWALE
STORMWATER QUALITY CALCULATIONS

VEGETATED SWALE - WATER QUALITY FLOW DESIGN & CALCULATIONS
Design Flow: Water Quality Flow
Minimum Hydraulic Residence Time: 9 minutes
Maximum Water Design Depth: 0.5-ft
Minimum Freeboard: 1.0 foot (for facilities not protected from high flows)
Manning's "n" Value: 0.24
Maximum Velocity: 2.0 fps based on the 25-YR flow

Depth of | Design
Swale Length

(ft/ft) (ft) "n" H:V (ft) (ft)

0.005 6 0.24 4 3 145

Slope |Bottom Width| Manning's # Side Slope

Water Quality Flow Hydraulic Calculations:

Max WQF| Flow Depth Flow Area Wp R Velocity
(cfs) (ft) (sf) (ft) (ft) (fps)
1.41 0.49 5.80 14.00 0.41 0.24

25-Year Flow Hydraulic Calculations (See HydroCAD Printouts):

Q Flow Depth Max. Velocity
(cfs) (ft) (fps)
9.03 1.4 0.46
Check Against Design Criteria: Meet CWS
Calculated CWS Criteria Criteria?
Minimum Hydraulic Residence Time: 10.1 minutes > 9 minutes Yes
Maximum Water Design Depth: 0.49 feet < 0.5 feet Yes
Maximum Velocity: 0.46 fps < 2.0 fps Yes
Minimum Freeboard at 25-Yr: 1.6 feet > 1 feet Yes
Minimum Length: 145 feet 2 100  feet Yes

4920-01 Prelim Swale Sizing, WQ Calcs.xIsx 19 of 21



IMPERVIOUS AREA BREAKDOWN

Number of Residential Lots 124 Lots
Impervious Area Per Lot: 2,640 sf
Lot Impervious Area: 327,360  sf
Right of Way/Tract Impervious Area: ~ 349,879  sf

Total Proposed Impervious Area: 677,239  sf

WATER QUALITY VOLUME (WQV)
(Per CWS 4.08.5a2 - R&O 19-05)

Water Quality Volume = Imp Area * 0.36" = 20,317 cubic feet
12"

WATER QUALITY FLOW (WQF)
(Per CWS 4.08.5a3 - R&0 19-05)

Water Quality Flow = wQv = 1.41 cfs
14,400 seconds

4920-01 Prelim Swale Sizing, WQ Calcs.xIsx 20 of 21



SWALE HYDRAULICS ANALYSIS REPORT

Result Parameters

Flow 1.41 cfs
Depth 0.485 ft
Area of Flow 5.798 sq ft
Wetted Perimeter 14.003 ft
Hydraulic Radius 0.414 ft
Average Velocity 0.243 fps
Top Width (T) 13.884 ft
Froude Number 0.066
Critical Depth 0.084 ft
Critical Velocity 1.62 fps
Critical Slope 1.94204 ft/ft
Critical Top Width 10.673 ft
Max Shear Stress 0.151 Ib/fth2
Avg Shear Stress 0.129 Ib/fth2
Composite Manning's n Equation Lotter method
Manning's Roughness 0.24

Channel Cross-Section
Station (ft) Elevation (ft) Manning n

-10.25 3 0.24
-4 0.5 0.24
-2 0 0.24
2 0 0.24
4 0.5 0.24

10.25 3

Channel Cross Section

3F z
= iR —+02 3
g 2__ ] "g_
EEy j

D _I I | : I | | D E

0
Station (ft)
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.



Contents

Preface...... ..o oo a e aa e e 2
How Soil Surveys Are Made...............ccooooiiiiiiiiee e 5
SOOI IMAP.....eeeeeeeeieeee e e aaaa s 8
Lo 1| 1Y =T o TSSO PUPPPPTN 9
=Y 0 =Y o o PP PPPRRRR 10
Map UNit LEGENG...... .o e e e e e e e e e e e e e e e e e e eeeeaanranes 1"
Map Unit DESCIIPIONS.......cciiiiiiieieire e 1"
Washington County, OregoN...........ccooiiiiiiiieiieeeee e 14
1—AIONa St 1AM, 14
2—AMItY Silt IOAM ... 15
11B—Cornelius and Kinton silt loams, 2 to 7 percent slopes...................... 16
11C—Cornelius and Kinton silt loams, 7 to 12 percent slopes.................... 18
11D—Cornelius and Kinton silt loams, 12 to 20 percent slopes.................. 20
11E—Cornelius and Kinton silt loams, 20 to 30 percent slopes.................. 22
15—Dayton Silt 10am........ccooii i 24
28B—Laurelwood silt loam, 3 to 7 percent slopes...........ccceeeevevviviveeieeennnns 25
28C—Laurelwood silt loam, 7 to 12 percent slopes..........ccccccvveeeeeieeeeennnnn. 26
28D—Laurelwood silt loam, 12 to 20 percent slopes..........ccccvecceieiieeeennn.. 27
44A—Willamette silt loam, 0 to 3 percent slopes..........cccceeeeeieieiiiiieeiennnnn.. 28
45A—Woodburn silt loam, 0 to 3 percent slopes............ccceeeeeviiviieeeeieeinnnn, 29
45B—Woodburn silt loam, 3 to 7 percent slopes............ccceeeeeviivivieeeieeinnnn, 30
2027A—Verboort silty clay loam, 0 to 3 percent slopes..........ccccvvvceieennn. 31

Soil Information for Al USes.............cccuiiiiiiiiiie e 33
Soil Properties and QUAalItIES..........cccooiiiiiieiiiiiie e 33
Soil Qualities and Features............ooccvee i 33
Hydrologic SOil GroUD.......ccoiiieeeeee e 33
REFEIENCES.......oo oot e e e e e annaeee s 38



How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Washington County, Oregon
Version 22, Sep 14, 2022

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: May 28, 2020—Jun

22,2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Aloha silt loam 70.0 9.9%

2 Amity silt loam 32.6 4.6%

11B Cornelius and Kinton silt loams, 16.2 2.3%
2 to 7 percent slopes

11C Cornelius and Kinton silt loams, 48.9 6.9%
7 to 12 percent slopes

11D Cornelius and Kinton silt loams, 42.0 5.9%
12 to 20 percent slopes

11E Cornelius and Kinton silt loams, 6.7 0.9%
20 to 30 percent slopes

15 Dayton silt loam 87.8 12.4%

28B Laurelwood silt loam, 3 to 7 49.5 7.0%
percent slopes

28C Laurelwood silt loam, 7 to 12 55.6 7.8%
percent slopes

28D Laurelwood silt loam, 12 to 20 10.6 1.5%
percent slopes

44A Willamette silt loam, 0 to 3 8.5 1.2%
percent slopes

45A Woodburn silt loam, 0 to 3 191.3 27.0%
percent slopes

45B Woodburn silt loam, 3 to 7 52.8 7.4%
percent slopes

2027A Verboort silty clay loam, 0 to 3 36.6 5.2%
percent slopes

Totals for Area of Interest 709.0 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

11
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up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.
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An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Washington County, Oregon

1—Aloha silt loam

Map Unit Setting
National map unit symbol: 21x8
Elevation: 150 to 250 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 160 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Aloha and similar soils: 90 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Aloha

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old loamy alluvium

Typical profile
H1 -0 to 8 inches: silt loam
H2 - 8 to 46 inches: silt loam
H3 - 46 to 65 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.8 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: R002XC0070R - Valley Swale Group
Forage suitability group: Somewhat Poorly Drained (GO02XY0050R)
Other vegetative classification: Somewhat Poorly Drained (G0O02XY0050R)
Hydric soil rating: No

Minor Components

Huberly
Percent of map unit: 1 percent
Landform: Terraces
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Landform position (three-dimensional): Tread

Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes

2—Amity silt loam

Map Unit Setting
National map unit symbol: 21y1
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Amity and similar soils: 85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Amity

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old loamy alluvium

Typical profile
H1 - 0to 12 inches: silt loam
H2 - 12 to 40 inches: silty clay loam
H3 - 40 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: R002XC0070R - Valley Swale Group
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Forage suitability group: Somewhat Poorly Drained (G0O02XY0050R)
Other vegetative classification: Somewhat Poorly Drained (G0O02XY0050R)
Hydric soil rating: No

Minor Components

Dayton
Percent of map unit: 4 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes

11B—Cornelius and Kinton silt loams, 2 to 7 percent slopes

Map Unit Setting
National map unit symbol: 21xb
Elevation: 250 to 1,400 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Cornelius and similar soils: 45 percent
Kinton and similar soils: 40 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cornelius

Setting
Landform: Hills
Landform position (two-dimensional): Summit, toeslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over fine-silty old alluvium

Typical profile
H1 - 0to 17 inches: silt loam
H2 - 17 to 38 inches: silty clay loam
H3 - 38 to 60 inches: silt loam

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: 30 to 40 inches to fragipan
Drainage class: Moderately well drained
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 27 to 37 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 7.9 inches)

Interpretive groups

Land capability classification (irrigated): 2e

Land capability classification (nonirrigated): 2e

Hydrologic Soil Group: C

Ecological site: FO02XB005OR - Loess Hill Group

Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY0040R)

Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Hydric soil rating: No

Description of Kinton

Setting
Landform: Hills
Landform position (two-dimensional): Summit, toeslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over fine-silty old alluvium

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
H1 - 1to 11 inches: silt loam
H2 - 11 to 31 inches: silt loam
H3 - 31 to 61 inches: silt loam

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: 31 to 41 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 27 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.1 inches)

Interpretive groups

Land capability classification (irrigated): 2e

Land capability classification (nonirrigated): 2e

Hydrologic Soil Group: C

Ecological site: FO02XB005OR - Loess Hill Group

Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY0040R)

Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Hydric soil rating: No
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Minor Components

Delena
Percent of map unit: 4 percent
Landform: Swales
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes

11C—Cornelius and Kinton silt loams, 7 to 12 percent slopes

Map Unit Setting
National map unit symbol: 21xc
Elevation: 250 to 1,400 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cornelius and similar soils: 45 percent
Kinton and similar soils: 40 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cornelius

Setting
Landform: Hills
Landform position (two-dimensional): Shoulder, toeslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over fine-silty old alluvium

Typical profile
H1 - 0to 17 inches: silt loam
H2 - 17 to 38 inches: silty clay loam
H3 - 38 to 60 inches: silt loam

Properties and qualities
Slope: 7 to 12 percent
Depth to restrictive feature: 30 to 40 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 27 to 37 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.9 inches)

Interpretive groups

Land capability classification (irrigated): 3e

Land capability classification (nonirrigated): 3e

Hydrologic Soil Group: C

Ecological site: FO02XB005OR - Loess Hill Group

Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY0040R)

Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Hydric soil rating: No

Description of Kinton

Setting
Landform: Hills
Landform position (two-dimensional): Shoulder, toeslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over fine-silty old alluvium

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
H1 - 1to 11 inches: silt loam
H2 - 11 to 31 inches: silt loam
H3 - 31 to 61 inches: silt loam

Properties and qualities

Slope: 7 to 12 percent

Depth to restrictive feature: 31 to 41 inches to fragipan

Drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 27 to 37 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 7.1 inches)

Interpretive groups

Land capability classification (irrigated): 3e

Land capability classification (nonirrigated): 3e

Hydrologic Soil Group: C

Ecological site: FO02XB005OR - Loess Hill Group

Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY0040R)

Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Hydric soil rating: No

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Swales
Landform position (three-dimensional): Tread
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Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes

11D—Cornelius and Kinton silt loams, 12 to 20 percent slopes

Map Unit Setting
National map unit symbol: 21xd
Elevation: 250 to 1,400 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cornelius and similar soils: 45 percent
Kinton and similar soils: 40 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cornelius

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over fine-silty old alluvium

Typical profile
H1 - 0to 17 inches: silt loam
H2 - 17 to 38 inches: silty clay loam
H3 - 38 to 60 inches: silt loam

Properties and qualities

Slope: 12 to 20 percent

Depth to restrictive feature: 30 to 40 inches to fragipan

Drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 27 to 37 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 7.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
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Hydrologic Soil Group: C

Ecological site: FO02XB005OR - Loess Hill Group

Forage suitability group: Moderately Well Drained >15% Slopes (G002XY0030OR)

Other vegetative classification: Moderately Well Drained >15% Slopes
(G002XY0O030R)

Hydric soil rating: No

Description of Kinton

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over fine-silty old alluvium

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
H1 - 1to 11 inches: silt loam
H2 - 11 to 31 inches: silt loam
H3 - 31 to 61 inches: silt loam

Properties and qualities

Slope: 12 to 20 percent

Depth to restrictive feature: 31 to 41 inches to fragipan

Drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 27 to 37 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 7.1 inches)

Interpretive groups

Land capability classification (irrigated): 3e

Land capability classification (nonirrigated): 3e

Hydrologic Soil Group: C

Ecological site: FO02XB005OR - Loess Hill Group

Forage suitability group: Moderately Well Drained >15% Slopes (G002XY0030R)

Other vegetative classification: Moderately Well Drained >15% Slopes
(G002XYO0030R)

Hydric soil rating: No

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Swales
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes
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11E—Cornelius and Kinton silt loams, 20 to 30 percent slopes

Map Unit Setting
National map unit symbol: 21xf
Elevation: 250 to 1,400 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cornelius and similar soils: 45 percent
Kinton and similar soils: 40 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cornelius

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over fine-silty old alluvium

Typical profile
H1 - 0to 17 inches: silt loam
H2 - 17 to 38 inches: silty clay loam
H3 - 38 to 60 inches: silt loam

Properties and qualities

Slope: 20 to 30 percent

Depth to restrictive feature: 30 to 40 inches to fragipan

Drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 27 to 37 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, O to 60 inches: Moderate (about 7.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: FO02XB0050R - Loess Hill Group
Forage suitability group: Moderately Well Drained >15% Slopes (G002XY0030OR)
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Other vegetative classification: Moderately Well Drained >15% Slopes
(G002XY0030R)
Hydric soil rating: No

Description of Kinton

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over fine-silty old alluvium

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
H1 - 1to 11 inches: silt loam
H2 - 11 to 31 inches: silt loam
H3 - 31 to 61 inches: silt loam

Properties and qualities

Slope: 20 to 30 percent

Depth to restrictive feature: 31 to 41 inches to fragipan

Drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 27 to 37 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 7.1 inches)

Interpretive groups

Land capability classification (irrigated): 4e

Land capability classification (nonirrigated): 4e

Hydrologic Soil Group: C

Ecological site: FO02XB005OR - Loess Hill Group

Forage suitability group: Moderately Well Drained >15% Slopes (G002XY0030R)

Other vegetative classification: Moderately Well Drained >15% Slopes
(G002XYO0030R)

Hydric soil rating: No

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Swales
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes
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15—Dayton silt loam

Map Unit Setting
National map unit symbol: 21xn
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Dayton and similar soils: 90 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dayton

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1 -0 to 16 inches: silt loam
H2 - 16 to 39 inches: clay
H3 - 39 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 0 to 24 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Ecological site: R002XC0070R - Valley Swale Group
Forage suitability group: Poorly Drained (G002XY0060R)
Other vegetative classification: Poorly Drained (G0O02XY0060R)
Hydric soil rating: Yes
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Minor Components

Verboort
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes

28B—Laurelwood silt loam, 3 to 7 percent slopes

Map Unit Setting
National map unit symbol: 21yp
Elevation: 200 to 1,500 feet
Mean annual precipitation: 45 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Laurelwood and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Laurelwood

Setting
Landform: Hills
Landform position (two-dimensional): Summit, toeslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess

Typical profile
H1 -0 to 11 inches: silt loam
H2 - 11 to 52 inches: silty clay loam
H3 - 52 to 72 inches: silty clay

Properties and qualities
Slope: 3 to 7 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.7 inches)
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Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: FO02XB005OR - Loess Hill Group
Forage suitability group: Well drained < 15% Slopes (G002XY0020R)
Other vegetative classification: Well drained < 15% Slopes (G002XY0020R)
Hydric soil rating: No

28C—Laurelwood silt loam, 7 to 12 percent slopes

Map Unit Setting
National map unit symbol: 21yq
Elevation: 200 to 1,500 feet
Mean annual precipitation: 45 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Laurelwood and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Laurelwood

Setting
Landform: Hills
Landform position (two-dimensional): Shoulder, toeslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess

Typical profile
H1 -0 to 11 inches: silt loam
H2 - 11 to 52 inches: silty clay loam
H3 - 52 to 72 inches: silty clay

Properties and qualities
Slope: 7 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.7 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
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Hydrologic Soil Group: B

Ecological site: FO02XB005OR - Loess Hill Group

Forage suitability group: Well drained < 15% Slopes (G002XY0020R)
Other vegetative classification: Well drained < 15% Slopes (G002XY0020R)
Hydric soil rating: No

28D—Laurelwood silt loam, 12 to 20 percent slopes

Map Unit Setting
National map unit symbol: 21yr
Elevation: 200 to 1,500 feet
Mean annual precipitation: 45 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Laurelwood and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Laurelwood

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess

Typical profile
H1 -0 to 11 inches: silt loam
H2 - 11 to 52 inches: silty clay loam
H3 - 52 to 72 inches: silty clay

Properties and qualities
Slope: 12 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: FO02XB005OR - Loess Hill Group
Forage suitability group: Well Drained > 15% Slopes (G002XY0010R)
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Other vegetative classification: Well Drained > 15% Slopes (G002XY0010R)
Hydric soil rating: No

44A—Willamette silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2204
Elevation: 150 to 450 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Willamette and similar soils: 90 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Willamette

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1 - 0 to 23 inches: silt loam
H2 - 23 to 43 inches: silty clay loam
H3 - 43 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B
Ecological site: RO02XCO08OR - Valley Terrace Group
Hydric soil rating: No
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Minor Components

Dayton
Percent of map unit: 3 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes

45A—Woodburn silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2208
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodburn and similar soils: 85 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodburn

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1 - 0to 16 inches: silt loam
H2 - 16 to 31 inches: silty clay loam
H3 - 31 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 25 to 32 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 12.0 inches)
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Interpretive groups

Land capability classification (irrigated): 2w

Land capability classification (nonirrigated): 2w

Hydrologic Soil Group: C

Ecological site: RO02XCO08OR - Valley Terrace Group

Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY0040R)

Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Hydric soil rating: No

Minor Components

Dayton
Percent of map unit: 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes

45B—Woodburn silt loam, 3 to 7 percent slopes

Map Unit Setting
National map unit symbol: 2209
Elevation: 150 to 400 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodburn and similar soils: 85 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodburn

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1 - 0to 16 inches: silt loam
H2 - 16 to 31 inches: silty clay loam
H3 - 31 to 60 inches: silt loam
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Properties and qualities
Slope: 3 to 7 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 25 to 32 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 12.0 inches)

Interpretive groups

Land capability classification (irrigated): 2e

Land capability classification (nonirrigated): 2e

Hydrologic Soil Group: C

Ecological site: RO02XCO008OR - Valley Terrace Group

Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY0040R)

Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Hydric soil rating: No

Minor Components

Dayton
Percent of map unit: 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes

2027A—Verboort silty clay loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2mj15
Elevation: 150 to 300 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Verboort and similar soils: 94 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Verboort

Setting
Landform: Flood plains on terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Loamy alluvium over silty and clayey glaciolacustrine deposits

Typical profile
Ap - 0 to 8inches: silty clay loam
A - 8to 12 inches: silty clay loam
E - 12 to 19 inches: silty clay loam
2Btg - 19 to 28 inches: clay
2BCtg - 28 to 33 inches: silty clay
2Cg - 33 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 16 to 26 inches to abrupt textural change
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 0 to 8 inches
Frequency of flooding: NoneFrequent
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Ecological site: R002XC0070R - Valley Swale Group
Forage suitability group: Poorly Drained (G002XY0060R)
Other vegetative classification: Poorly Drained (G002XY0060R)
Hydric soil rating: Yes

Minor Components

Waldo
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Poorly Drained (GO02XY0060R)
Hydric soil rating: Yes
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Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group

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

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

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

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

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

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

45° 37'41"N

State Hwy,6

Bl

i
&

45° 36'21"N g

491500 491800

Map Scale: 1:12,000 if printed on A portrait (8.5" x 11") sheet.

0 150 300 600

Feet
0 500 1000 2000 3000

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

35

45° 37'41"N

:

g 45° 36'21"N




Custom Soil Resource Report

MAP LEGEND MAP INFORMATION
Area of Interest (AOI) (] C The soil surveys that comprise your AOI were mapped at
1:20,000.
Area of Interest (AOI) ‘ o cb
S°“s_ . ‘ = D Please rely on the bar scale on each map sheet for map
Soil Rating Polygons . measurements.
|:| A O Not rated or not available
[ AD Water Features Source of Map:  Natural Resources Conservation Service
Streams and Canals Web Soil Survey URL:
] B Coordinate System: Web Mercator (EPSG:3857)
Transportation
|:| B/D Rail
H+ alls Maps from the Web Soil Survey are based on the Web Mercator
] ¢ — Interstate Highways projection, which preserves direction and shape but distorts
] cp distance and area. A projection that preserves area, such as the
US Routes Albers equal-area conic projection, should be used if more
] b Major Roads accurate calculations of distance or area are required.
Not rated t ilabl
L] ctrated ornot avarable Local Roads This product is generated from the USDA-NRCS certified data as
Soil Rating Lines Background of the version date(s) listed below.
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Aerial Phot h
—  AD - enalFhotograpny Soil Survey Area: Washington County, Oregon
i Survey Area Data: Version 22, Sep 14, 2022
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B/D Soil map units are labeled (as space allows) for map scales
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ww  C
Date(s) aerial images were photographed: May 28, 2020—Jun
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Soil Rating Points imagery displayed on these maps. As a result, some minor
m A shifting of map unit boundaries may be evident.
‘m AD
] B
m b&D
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Table—Hydrologic Soil Group

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

1 Aloha silt loam C/D 70.0 9.9%

2 Amity silt loam C/D 32.6 4.6%

11B Cornelius and Kinton silt |C 16.2 2.3%
loams, 2 to 7 percent
slopes

11C Cornelius and Kinton silt |C 48.9 6.9%
loams, 7 to 12 percent
slopes

11D Cornelius and Kinton silt |C 42.0 5.9%
loams, 12 to 20
percent slopes

11E Cornelius and Kinton silt |C 6.7 0.9%
loams, 20 to 30
percent slopes

15 Dayton silt loam 87.8 12.4%

28B Laurelwood silt loam, 3 49.5 7.0%
to 7 percent slopes

28C Laurelwood silt loam, 7 |B 55.6 7.8%
to 12 percent slopes

28D Laurelwood silt loam, 12 |B 10.6 1.5%
to 20 percent slopes

44A Willamette silt loam, 0 to |B 8.5 1.2%
3 percent slopes

45A Woodburn silt loam,0to |C 191.3 27.0%
3 percent slopes

45B Woodburn silt loam, 3to |C 52.8 7.4%
7 percent slopes

2027A Verboort silty clay loam, |D 36.6 5.2%
0 to 3 percent slopes

Totals for Area of Interest 709.0 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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TR55 RUNOFF CURVE NUMBERS

Chapter 2 Estimating Runoff

Technical Release 55

Urban Hydrology for Small Watersheds

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

Cover description
Average percent

Curve numbers for
hydrologic soil group

Cover type and hydrologic condition impervious area 2 A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.) 3
Poor condition (grass cover < 50%) ......ccccocerververrerreenienuenienennes 68 79 86 89
Fair condition (grass cover 50% to 75%) .....cccccceevvrervrerueennennne 49 69 79 84
Good condition (grass cover > 75%) ......cccceeeruererineereneeneennne 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-0f-Way) ......c.cccccvireinernicceeccceeee 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
TIGIE-OF-WAY) .eviiiiiieieiee et 98 98 98 98
Paved; open ditches (including right-of-way). . 83 89 92 93
Gravel (including right-of-way) .......c.ccccevvverniinnenenenenencnne 76 85 89 91
Dirt (including right-of-Way) .........cccceereiireneineeeeeeceeee 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) 4 ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
and basin bOrders) .........oceveeeeirierieneneneneneneeee e 96 96 96 96
Urban districts:
Commercial and BUSINESS ........cccccevveererrerenneneenceereee e 85 89 92 94 95
INAUSETIAL ... 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (town houses) .. . 65 77 85 90 92
1/4 ACT€ e . 38 61 75 83 87
T/B ACTE ettt 30 57 72 81 86
L/2 ACTE e 25 54 70 80 85
1 acre ....... . 20 51 68 79 84
2 acres ... 12 46 65 77 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) ¥ 77 86 91 94

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

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

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

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

cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage

(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

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

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

(210-VI-TR-55, Second Ed., June 1986)
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Table 2-2b  Runoff curve numbers for cultivated agricultural lands V
——

Curve numbers for

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

1 Average runoff condition, and I,=0.2S

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

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

Poor: Factors impair infiltration and tend to increase runoff.

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

2-6 (210-VI-TR-55, Second Ed., June 1986)
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Table 2-2c  Runoff curve numbers for other agricultural lands

—
Curve numbers for
Cover description - e hydrologic soil group -
Hydrologic

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

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 7 83
the major element. 3/ Fair 35 56 70 77
Good 304 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). & Fair 43 65 76 82
Good 32 58 72 79
Woods. & Poor 45 66 77 83
Fair 36 60 73 79
Good 304 55 70 77
Farmsteads—buildings, lanes, driveways, — 59 74 82 86

and surrounding lots.

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

2 Poor: <50%) ground cover or heavily grazed with no mulch.
Fair: 50 to 75% ground cover and not heavily grazed.
Good: > 75% ground cover and lightly or only occasionally grazed.

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

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

o

from the CN’s for woods and pasture.

6 Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

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

CN'’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed
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Table 2-2d  Runoff curve numbers for arid and semiarid rangelands

Cover description

Curve numbers for
hydrologic soil group

Hydrologic
Cover type condition 2 A3 B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 74 85
Oak-aspen—mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89
grass understory. Fair 58 73 80
Good 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84

1 Average runoff condition, and I,, = 0.2S. For range in humid regions, use table 2-2c.

2 Poor: <30% ground cover (litter, grass, and brush overstory).
Fair: 30 to 70% ground cover.
Good: > 70% ground cover.
3 Curve numbers for group A have been developed only for desert shrub.

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



