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GENERAL

The proposed Strong Road Residential Development Preliminary Plat proposes the development
of 12 residential lots ranging in size from approximately 3,780 sfto 5,080 sflocated on
approximately 1.41 acre, on Spokane County Parcel No. 26242.0054. The site lies in the City of
Spokane on Five Mile Prairie north of Spokane City core. The site is adjacent to and north of
Strong Road, east of N. Five Mile Road and northeast of the Strong Rd and Orchard St
intersection. The site lies in the NE Y of Sec 24, T. 26 N., R. 42 E., W.M., and is located within
the aquifer sensitive area. See Figure 1 for the Vicinity Map. The site also lies on the northern
edge of the Five Mile Prairie Special Drainage Area.

Figure 1, Vicinity Map.

Figure 2, Special Draiange District
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PURPOSE

The purpose of this concept drainage report is to determine the storm drainage facilities that will
be required to treat and dispose of the increase in storm water runoff created by development of
the vacant lands for the new development. The facilities will be designed to treat and dispose of
the 2, 10, 25, 50 and 100-year storms, with any overflow stormwater meeting the thresholds in
SRSM Table 2-1. Stormwater will be collected and treated in bioswales and discharged via
Gravel Galleries as allowed based on known soil types. There are NO existing wetlands on the
site. The Intensity, Duration, and Frequency (IDF) curves from the Spokane, Medical Lake,
Reardon, Cheney and Rockford intensity curves as modified by the Spokane Regional Storm
Manual (SRSM) are used for bowstring calculations to determine basin flows for reference for
the Rational storm. The 2, 10-, 25-, 50- and 100-year rainfall intensity iso-pluvials from the
Spokane Regional Stormwater Manual have been used for both the TR-55 and HEC-22
calculations for the HydroCAD stormwater model. For this analysis as and as allowed in SRSM
2.2.4 Flow Control, the Type IA-24-hr storm event will be used to size the storm facilities.

Figure 3, Excerpt from the SRSM related to Special Drainage Areas

7.9.1 SPECIAL DRAINAGE AREAS

Special Drainage Areas (SDAs) are designated areas with shallow soils. bedrock near
the surface of the land. and soils or geological features that mav make long-term
infiltration of stormwater difficult or areas where infiltration may pose potential
problems for on-site or adjacent properties. These areas may also contain steep slopes
where infiltration of water and dispersion of water into the soils may be difficult or
delayed. creating drainage problems such as erosion. Known areas of flooding or
areas that historically have had drainage or high groundwater problems (mapped or
unmapped) are also SDAs.

SDAs in the City of Spokane are described in SMC 17D.060 “Stormwater Facilities.”
Additional requirements for development in these areas are included in this
ordinance.

Spokane County has mapped several SDAs. Among the mapped SDAs are portions of
the Glenrose/Central Park Watershed. the North Spokane Stormwater Planning Area
and the West Plains Stormwater Planning Areas. The Spokane County Stormwater
Utility Section maintains and updates these maps. At the discretion of the local
jurisdiction. an area can be designated as an SDA if it is determined that development
may have adverse impacts on existing or future down-gradient or adjacent properties.

Unless specifically approved by the local jurisdiction. the peak rate and volume of
stormwater runoff from any proposed land development to any natural or constructed
point of discharge downstream shall not exceed the pre-development peak rate or
volume of runoff A down-gradient analysis demonstrating that there will be no
expected adverse impacts on downgradient properties will be required. Exceptions
with regard to rate and volume control can be made for regional facilities planned by
the local jurisdiction.
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Based on SMC 17D.060.135 and .060.140, this area is a special drainage area and an area of
concern due to poorly draining soils related generally to the shallow bedrock and poor soil types
found on Five Mile Prairie.

Special Drainage Area considerations.

1. The WA DNR Stream Type Map does not have a stream in this vicinity.

2. Infiltration is allowed when additional infiltration information from a geotechnical study
and engineer is provided. Geotechnical study to be done at time of construction if
required.

3. Downstream discharge can occur in pre-developed rates and types.

ANALYSIS METHODOLOGY

Generally, the Rational Method, which is recommended for basins less than ten acres in size,
should be used to determine the peak discharges and runoff volumes for all onsite basins. All
off-site basins and all on-site basins larger than ten acres will use the SCS Method to determine
peak discharge and runoff volumes. Additionally, basins which contain wetlands have been
analyzed using SCS and the Water Budget / Evaporation procedures from Spokane County. For
this Concept Stormwater Analysis, the SCS Method as analyzed in the HydroCAD Stormwater
Modeling program version 10.20-2f (40 node version) has been used, with the Rational
“Bowstring” method used for Treatment sizing and as a pond size check.

TOPOGRAPHY

The site is considered a flat terrain site with existing slopes on site ranging from 2 to 4-percent.
As shown on the preliminary plat map, the proposed road system will follow contours that run
generally downhill from north to south and east to west. The roads will be sloped to generally
follow the lay of the land.

SOILS

As can be seen from the USDA, Soil Conservation Service (SCS) soils report in the Appendix,
the surrounding area consists of several soil types. Below are excerpts from the NRCS Soil
Survey. A full geotechnical evaluation will be provided for final design if required.

Figure X, Soil Unit Map from NRCS Soil Report (in the Appendix)
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Figure X, Soil Name and Composition from NRCS Soil Report ( in the Appendix)

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in ADI Percent of ADI
T140 Urban land-Uhlig, disturbed 1.8 100.0%
complex, 0 to 8 percent
slopes
Totals for Area of Interest 19 100.0%

All soils on site have the following hydrologic soil classification.

Hydrologic Soil Classification — C
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DRAINAGE NARRATIVE

BASIN SUMMARY — Pre-Developed (HydroCAD Pre Basin = 18)

The existing site is 1.41 Acres in size, as noted earlier there are no critical areas such as streams
or wetlands on site.

The site sits east of the proposed North Grove subdivision which has proposed controlled
drainage facilities and only pervious portions of the upstream properties will be directed to the
west.

In the pre-developed condition, there is only one basin, which drains generally via sheet flow
down slope to Strong Road. Due to the nature of the site, generally overgrown fallow grass with
trees and buildings, only that runoff that would contribute to the driveway from Strong Road
would convey water directly to Strong Road.

For pre-developed sheet flow analysis, the site was divided into a single Basin 1S where, as
noted, the site sheet flows from east to west and north to south, essentially to the SW corner of
the site.

Because the soil types are Type C soils and the slopes are fairly flat, the site has been observed to
not flow or discharge storm events wherein rivulets or other flow patterns would develop,
therefore sheet flow is assumed to govern terminating, on site.

For this project a pre-developed CN value of 77 - for 2 Acre lots with Type C Soil was used. By
using this value at CN=77 for the pre-developed analysis, it will result in larger storage volumes
as it will provide a greater percentage of change between a CNpe vs CNpog, which is how the
SCS method analyses works, which is SCS evaluates the storage as a change in percentage
change after the initial abstraction is removed.

Table 1. Pre-Developed Basin Summary Table
Area (ac) SCS Rate (cfs)

Basin | Im Pervious | Offsite | Total 2-yr Io-zr 2S-zr 50~zr ] IOO-Xr
A 0 1.56 0 1.56 0.01 0.04 .07 .11 0.15
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BASIN SUMMARY - Post-Developed Narrative

The post developed site is divided into two basins, Basins A and B, for analysis in the Concept
Storm Report as shown on the attached basin map. The following are narratives on the various
basins and sub-basins and where and how the water is treated and discharged. It should be noted
that the two basins A and B are generally separated by proposed sidewalk. Basin A will drain to
two separate ponds on either side of the proposed roadway and will be connected by a pipe
between the two ponds so that they function hydraulically as one pond.

As the soils are Type C, non-approved for drywell soils 1815A will be used per SRSM
guidelines, as the soils encountered do not meet the criteria for equation 6-1a or 6-1c.

Bio-Infiltration Swale Design

Bio-infiltration swales shall be sized using either Equation 6-1a or 6-1b. These
equations estimate the volume required to treat stormwater runoff and were
developed using the Alternate Hydrograph Method found in the Stormwater
Management Manual for Eastern Washington.

I"=11334P"" (6-1a)
V =18154P"" (6-1b)

Where: V = volume of bio-infiltration swale (cubic feet);
A = Thydraulically connected impervious area to be

treated (acres); and.

P = precipitation amount for the 6-month NRCS Type II
24 hour water quality design storm.

P shall be 1 inch for the all of the Spokane region. therefore the above equations can
be simplified as follows:

¥ =11334 (6-1¢)
V =18154 (6-1d)

Equations 6-1a and 6-1c can only be used when the following requirements are met.
otherwise. Equations 6-1b and 6-1d shall be used:

e The subgrade soils have less than 12% fines; and.
e The subgrade soils have an infiltration rate greater than 0.15 in/hr.

Appendix 6A provides an example calculation for bioinfiltration swales.
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Basin A (HydroCAD Post Basin 2S and Pond 4P)

This basin as described earlier generally mimics the pre-developed basin and is generally
bounded on the south by Strong Road, on the west by the existing Forest Grove subdivision, on
the north by the existing Forest Grove subdivision and on the east by the existing access road for
the City of Spokane’s water reservoir.

This basin contains both proposed road and all the proposed lots. The drainage from this Basin
will be from north to south to Pond A1 and Pond A2. Pond A1 and Pond A2 will be connected
by a stormwater pipe so that they will function hydraulically as one pond. Each pond will have
gravel gallery to discharge underground. The outflow rate from the gravel gallery is an assumed
value of infiltration based on surrounding projects. Additional Geotechnical justification can be
provided as requested, generally this would be provided at the final design. See Appendix for
additional information.

Basin B (HydroCAD Post Basin 4S and Pond 5P)

This basin as described earlier is generally bounded on the north by Basin A, on the west the by
the propose North Grove subdivision, and on the south and east by the existing roadside
conditions of Strong Rd. This basin consists of proposed Strong Rd frontages.

P—. A o, P —
/ \ A 25 ) / \
{ \ (48 )
|
Pre Post A Post B
7 7
A /e
N\
4P 5P\
COMBINED POND A SWALE B
<Subca;) iReach él% LII'II( Routing Diagram for 4026 Strong Road Concept
T | — oy Prepared by Whicgle Corsulting Enginesrs. Printed 9.2412025
. - HyaroCAD® 10.20-fc 3/n 10129 © 2021 HydroCAD Schware Soktons LLC
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Table No. 2 — Post Developed Basin Summary — 25 Year

SCS ~ POND BASIN INFORMATION SUMMARY

CN Values | CN Values 25- Year Req'd 25- Year
Discharge Storage
. Area Pre- Post-
Basins (AC) Developed | Development Rates Volumes
p P (cfs! {cf)
Pre Post
A 1.40 77 83 - 0.00 2,827
B 0.16 77 92 - 0.01 398
Total 0.07 (.01

Table No. 3 — Post Developed Basin Summary — 100 Year

SCS — POND BASIN INFORMATION SUMMARY

CN Values | CN Values 100- Year Req’d 100- Year
_ Discharge Storage
. Area Pre- Post- .
Basins Infiltration Rates Volumes
AC) Developed | Development
fcfsz (cf!
Pre Post
A 1.40 77 83 - 0.05 3,795
B 0.16 77 92 - 0.01 401
Total 0.15 0.06
POND DESIGN

Pond A will be sized to hold the 25-year storm with a discharge route for the 100-year storm that
is less than or equal to predeveloped rate/volume as shown in table 2 and 3. Pond B will

overflow the 25-yr and 100-yr storm downstream in the same mannet, rate/volume, as in the
predeveloped condition as shown in table 2 and 3.

Table No. 4 — 25 and 100-yr Pond Volume Summary

25 and 100-Year Pond Volume Summary
25-Year 100-Year Bottom 25- Year 100-Year Outlet
Pond | proposed | Proposed Elevation | W.S,Elev. | W.S. Elev, Elev.
c c
A 2,827 3,795 98.5 100.36 100.53 100.5
B 308 401 100 100.51 100.51 100.5
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CONCLUSION

This report demonstrates that the SCS method and the proposed storm water design for this
system, for the proposed project can capture, detain and release at pre-developed rates or less to
meet SRSM requirements.

Per Page 3-6 of the SRSM, there are additional items that need to be addressed. These areas are
as follow:

Critical Area Discussion:

This project has no critical areas.

Perpetual Maintenance of Facilities:

The proposed storm drainage system in addition to gutter flow may be a system of pipes and
catch basins in public roads and as such will be maintained by the Jurisdiction. The ponds, while
part of the public system will be maintained in Tracts within the plat and will be maintained by
the project HOA.

QOffsite F.asements:

None are required currently.
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Regional Facilities:

Should a storm event larger than a 100-year event take place such as rain on, snow on frozen
ground occur, the site will over flow into Strong Road and drain to the west where there are
culverts directing the storm waters to the Sky Prairie Park.

Figure X — Overland Flow to Regional Facilities

OHs |

_g.qp\g Sky Prajrie Park
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APPENDIX

¢ BASIN MAP - PRE

o BASIN MAP - POST

e BASIN REPORT

o POND VOLUME CALCULATIONS

o GRAVEL GALLERY WORKSHEET

e FLOW CONVERSION

e FIVE MILE PRAIRIE AREA SPECIAL DRAINGE MAP
e HYDROCAD CALCULATIONS

e SCS SOILS REPORT
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MWCE

WHIPPLE CONSULTING ENGINEERS

——

Flow Conversion from cfs/sf to in/hr or in/hr to cfs/sf

Date:
JOB #

0/25/2025
Strong Rd

Engineer: JPP

From cfs/sf To in/hr From in/hr To cfs/sf
1 0.00E+00 0 0.00 0.28 0.023333| 6.48E-06
2 0.00E+00 0 0.00 0 0 0.00E+00
3 0.00E+00 0 0.00 0 0 0.00E+00
4 0.00E+00 0 0.00 0 0 0.00E+00
5 0.00E+00 0 0.00 0 0 0.00E+00
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Routing Diagram for 4026 Strong Road Concept
Prepared by Whipple Consulting Engineers, Printed 9/26/2025
HydroCAD® 10.20-5¢ s/n 10129 © 2023 HydroCAD Software Solutions LLC




4026 Strong Road Concept

Prepared by Whipple Consulting Engineers
HydreCAD® 10.20-5¢_sin 10129 © 2023 HydroCAD Software Solutions LLC

Printed $/26/2025
Page 2

Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B8/B Depth  AMC
Name (hours) (inches)
1 2yr Type |A 24-hr Default 2400 1 1.20 2
2 10yr  TypelA 24-hr Default 2400 1 1806 2
3 25yr Type |IA 24-hr Default 2400 1 200 2
4 50 yr  Type A 24-hr Defauit 2400 1 220 2
5 100yr Type lA 24-hr Default 2400 1 240 2



4026 Strong Road Concept

Prepared by Whipple Consulting Engineers
HydroCAD® 10.20-5¢ s/n 10129 © 2023 HydroCAD Software Sciutions LLC

Printed 8/26/2025
Page 3

Area Listing (all nodes)

Area CN Description

(acres) {subcatchment-numbers)
1.393 83 1/4 acre lots, 38% imp, HSG C (29)
1.555 77 2 acre lots, 12% imp, HSG C (1S)
0.056 74 >75% Grass cover, Good, HSG C (49)
0.104 98 Paved roads w/curbs & sewers, HSG C (48)
3.114 80 TOTAL AREA
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Scil Listing {all nodes}

Area Soil Subcatchment
{acres) Group Nurmmbers

0.000 HSG A

0.000 HSG B

3.114 HSG C 18, 25, 45

0.000 HSG D

0.600 Other

3.114 TOTAL AREA
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Ground Covers {all nodes)

HSG-A HSG-B H3G-C HSG-D Cther Total Ground Subcatchment
{acres) {acres) (acres) {acres) (acres) {acres) Cover Numbers
0.000 §.000 1.398 0.000 0.000 1.398  1/4 acre lots, 38% imp 238
0.000 0.000 1.555 0.000 0.000 1.855 2 acre lots, 12% imp 18
0.000 0.060 0.056 0.600 0.000 0.056 >75% Grass cover, Good 43
£.000 0.009 0.104 0.600 8.000 0.104 Paved roads wicurbs & sewers 45

0.000 0.600 3.114 0.000 0.000 3.114 TOTAL AREA
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Time span=1.00-72.00 hrs, dt=0.05 hrs, 1421 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind method

Subcatchment18: Pre Runcff Area=67,753 sf 12.00% Impervious Runoff Depth=0.10"
Flow Length=550" Slope=0.0200 /' Tc=23.9 min CN=77 Runoff=0.01 c¢fs 0.013 af

Subcatchment2S: Post A Runoff Area=60,880 sf 38.00% Impervicus Runoff Depth=0.22"
To=5.0 min CN=83 Runoff=0.03 cfs 0.026 af

SubcatchmentdS: Post B Runoff Area=7,007 sf 64.94% impervious Runoff Depth=0 46"
Te=5.0 min CN=90 Runoff=0.02 ¢fs 0.008 af

Pond 4P: COMBINED POND A Peak Elev=89.09" Storage=9086 cf inflow=0.03 cfs 0.026 af
Primary=0.01 cfs 0.019 af Secondary=0.00 cfs 0.000 af Outflow=0.01 ¢fs 0.019 af

Pond 5P: SWALEB Peak Elev=100.28" Storage=214 c¢f Inflow=0.02 cfs 0.006 af
Primary=0.00 cfs 0.004 af Secondary=0.00 cfs 0.000 af Outflow=0.80 cfs 0.004 af

Total Runoff Area = 3.114 ac  Runoff Volume = 0.045 af Average Runoff Depth = 0.17"
73.60% Pervious = 2,292 ac  26.40% Impervious = 0.822 ac
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Summary for Subcatchment 1S: Pre

Runoff = 0.01cfs@ 19.11 hrs, Volume= 0.013 af, Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2 yr Rainfall=1.20"

Area (sf) CN Description
67,753 77 2 acre lots, 12% imp, HSG C

59,623 88.00% Pervious Area
8,130 12.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
16.3 100 0.0200 0.10 Sheet Flow, Sheet Flow

Fallow n=0.050 P2=0.20"

7.6 450 0.0200 0.99 Shallow Concentrated Flow, Shallow Concentraed Flow

Short Grass Pasture Kv= 7.0 fps

23.9 550 Total

Subcatchment 1S: Pre
Hydrograph

0.014-

0.013

Type IA 24-hr

2 yr Rainfall=1.20"
Runoff Area=67,753 sf
Runoff Volume=0.013 af
Runoff Depth=0.10"
Flow Length=550"
Slope=0.0200 '/
Tc=23.9 min

CN=77

0.012
0.011 ]

0.01-
0.009-
0.008-

0.007

Flow (cfs)

0.008
0.005
0.004 ]

0.003

0.002

0.001§

2 4 6 8101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Subcatchment 2S: Post A

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.03cfs@ 8.03 hrs, Volume= 0.026 af, Depth= 0.22"
Routed to Pond 4P : COMBINED POND A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type |A 24-hr 2 yr Rainfall=1.20"

Area (sf) CN Description
60,880 83 1/4 acre lots, 38% imp, HSG C

37,746 62.00% Pervious Area
23,134 38.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, Direct Entry 5 min

Subcatchment 2S: Post A

Hydrograph
1 [0 chs
0.028° Type IA 24-hr
0026 2 yr Rainfall=1.20"
e Runoff Area=60,880 sf
oo Runoff Volume=0.026 af
§ 00r%; Runoff Depth=0.22"
B Tc=5.0 min
0.012-:: CN=83
U:OGB;
0:002;
I

2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Subcatchment 4S: Post B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.02cfs@ 7.98 hrs, Volume= 0.006 af, Depth= 0.46"
Routed to Pond 5P : SWALE B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2 yr Rainfall=1.20"

Area (sf) CN Description
2,457 74  >75% Grass cover, Good, HSG C
4,550 98 Paved roads w/curbs & sewers, HSG C
7,007 90 Weighted Average

2,457 35.06% Pervious Area
4,550 64.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct Entry

Subcatchment 4S: Post B

Hydrograph

0.017

s Type IA 24-hr

2.212: 2 yr Rainfall=1.20"

s Runoff Area=7,007 sf
N Runoff Volume=0.006 af
. Runoff Depth=0.46"
§_ 0008+ Tc=5.0 min

St CN=90

et

s

2 4 6 8101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Pond 4P: COMBINED POND A

[82]) Warning: Device #2 is above defined storage

inflow Area = 1.388 ac, 38.00% Impervious, Inflow Depth = 0.22" for 2 yr event

Inflow = 0.03cfs@ 8.03 hrs, Volume= 0.026 af

Qutflow = 0.01cfs @ 24.08 hrs, Volume= 0.019 af, Atten=77%, Lag= 963.0 min
Primary = 0.01cfs @ 24.08 hrs, Volume= 0.019 af

Secondary = 0.00cfs @ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=98.09" @ 24.08 hrs Surf.Area= 1,677 sf Storage= 8086 cf

Plug-Fiow detention time= 1,397.0 min calculated for 0.018 af (76% of inflow}
Center-of-Mass det. time= 1,278.9 min ( 2,216.6 - 937 .8)

Volume thvert Avail.Storage  Storage Description
#1 98.5¢' 3,785 cf 37.42'W x 37.42°L x 2.00'H Prismatoid Z=3.0
Device Routing Invert  Qutlet Devices
#1 Primary 88.50° 0.280 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 80.60' Phase-In= 1.00"
#2  Secondary 100.50' 3.0"long + 3.0 7 SideZ x 1.0° breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (Engfish) 2.69 2,72 275 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OQutFlow Max=0.01 cfs @ 24.08 hrs HW=88.09" (Free Discharge)
T _1=Exfiltration { Controls 0.01 cfs)

econdary OQutFlow Max=0.00 cfs @ 1.00 hrs HW=98.50' {Free Discharge)
=Broad-Crested Rectangular Weir{ Controls 0.00 cfs)
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Flow (cfs)

Pond 4P: COMBINED POND A

Hydrograph

Inflow Area=1.398 ac
Peak Elev=99.09'
Storage=906 cf

0.032]

0.03°
0.028
0.026-
0.024}
0.022]

0.02-
0.018]
0.016 |
0.014-
0.012]

0.01]
0.008-

M Inflow

[ Outflow
M Primary
Secondary

0.004 - W
2 4 6 81012 1415132022242625303‘23436334042444645 5052545‘65330626‘45563707‘2
Time (hours)
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Summary for Pond 5P: SWALE B

Inflow Area = 0.161 ac, ©64.94% Impervious, Inflow Depth = 0.46" for 2 yr event

Infiow = 002cfs @ 7.98 hrs, Volume= 0.006 af

Outflow = 0.0Ccts @ 24.07 hrs, Volume= 0.004 af, Atten= 91%, Lag= 965.5 min
Primary = 0.00cfs @ 24.07 hrs, Volume= 0.004 af

Secondary = 0CCcfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, di= 0.05 hrs
Peak Elev= 100.28" @ 24.07 hrs Surf.Area= 791 sf Storage= 214 cf

Plug-Flow detention time= 1,505.6 min calculated for 0.004 af (73% of inflow)
Center-of-Mass det. time= 1,354.1 min ( 2,184.2 - 840.1)

Volume Invert Avail.Storage  Storage Descripfion
#1 100.60° 655 cf 27.00'W x 27.00'L x 0.80'H Prismatoid Z=2.0
Device Routing Invert Ouilet Devices
#1  Primary 100.60" 0.260 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 80.00' Phase-in= 1.00'

#2  Secondary 100.50° 3.0'long + 3.0 /" SideZ x 1.0" breadth Broad-Crested Rectangular Weir

Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00
2.50 3.00

Coef. {(English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.00 cfs @ 24.07 hrs HW=100.28' (Free Discharge)
1=Exfiltration ( Controls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 1.00 hrs HW=100.00' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 5P: SWALE B

Hydrograph

M Inflow
[ Qutflow

Inflow Area=0.161 ac | |2Em
Peak Elev=100.28"
Storage=214 cf

0.017
0.016-
0.015
0.014
0.013 ]
0.012
0.011

0.01]
0.009}
0.008]
0.007
0.006
0.005
0.004
0.003
0.002
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Time (hours)

Flow (cfs)
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Time span=1.00-72.00 hrs, dt=0.05 hrs, 1421 points
Runoff by SCS TR-20 method, UH=8CS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment13: Pre Runoff Area=67,753 sf 12.00% Impervious Runoff Depth=0.35"
Flow Length=550" Siope=0.0200"/ Tc=23.9 min CN=77 Runcff=0.04 cfs 0.045 af

Subcatchment2S: Post A Runoff Area=60,880 sf 38.00% lmpervious Runoff Depth=0.56"
Te=5.0 min CN=83 Runoff=0.15 cfs 0.085 af

Subcatchment4S: PostB Runoff Area=7,007 sf 64.94% Impervious Runoff Depth=0.93"
Te=5.0 min CN=90 Runoff=0.04 cfs 0.012 af

Pond 4P: COMBINEDPOND A Peak Elev=99.81" Storage=2248 cf Inflow=0.15 cfs 0.065 af
Primary=0.01 ¢fs 0.0651 af Secondary=0.00 cfs 0.600 af OQutflow=0.01cfs 0.051 af

Pond 5P: SWALEB Peak Eiev=100.50" Storage=396 cf Inflow=0.04 cfs 0.012 af
Primary=0.00 cfs 0.009 af Secondary=0.00 cfs 0.001 af OQuiflow=0.01cfs 0.009 af

Total Runoff Area = 3.114 ac Runoff Volume = 0.123 af Average Runoff Depth = 0.47"
73.60% Pervious = 2,282 ac  26.40% Impervious = 0.822 ac
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Summary for Subcatchment 1S: Pre

Runoff = 0.04cfs@ 8.37 hrs, Volume= 0.045 af, Depth= 0.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10 yr Rainfall=1.80"

Area (sf) CN Description
67,753 77 2 acre lots, 12% imp, HSG C
59,623 88.00% Pervious Area
8,130 12.00% Impervious Area

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

16.3 100 0.0200 0.10 Sheet Flow, Sheet Flow
Fallow n=0.050 P2=0.20"
7.6 450 0.0200 0.99 Shallow Concentrated Flow, Shallow Concentraed Flow

Short Grass Pasture Kv= 7.0 fps

23.9 550 Total

Subcatchment 1S: Pre

Hydrograph
et
doi2. Type IA 24-hr
8088, 10 yr Rainfall=1.80"
it Runoff Area=67,753 sf
~ :”:EE Runoff Volume=0.045 af
g gggi Runoff Depth=0.35"
é uiuogjg Flow Length=550"
g-g;g- Slope=0.0200 '/
0014 Tc=23.9 min
o CN=77
et

2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Subcatchment 2S: Post A

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.15cfs@ 7.99 hrs, Volume= 0.065 af, Depth= 0.56"

Routed to Pond 4P : COMBINED POND A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Type IA 24-hr 10 yr Rainfall=1.80"

Area (sf) CN Description

60,880 83 1/4 acre lots, 38% imp, HSG C

37,746 62.00% Pervious Area
23,134 38.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct Entry 5 min

Subcatchment 2S: Post A

Hydrograph

212 015 cfs |

e Type IA 24-hr

013 10 yr Rainfall=1.80"

e Runoff Area=60,880 sf
R i Runoff Volume=0.065 af
8 o009 Runoff Depth=0.56"
R Tc=5.0 min

0.06] CN=83

0.05

el

0.02

Time (hours)
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Summary for Subcatchment 4S: Post B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.04cfs@ 7.96 hrs, Volume= 0.012 af, Depth= 0.93"

Routed to Pond 5P : SWALE B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Type IA 24-hr 10 yr Rainfall=1.80"

Area (sf) CN  Description

2,457 74 >75% Grass cover, Good, HSG C
4,550 98 Paved roads w/curbs & sewers, HSG C

7,007 90 Weighted Average
2,457 35.06% Pervious Area
4,550 64.94% Impervious Area

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

5.0 Direct Entry, Direct Entry

Subcatchment 4S: Post B

Hydrograph

00381 | 0.04 cfs

st Type IA 24-hr

0-00235 10 yr Rainfall=1.80"

n.dzai Runoff Area=7,007 sf

et Runoff Volume=0.012 af
§ ooz Runoff Depth=0.93"
é 0.018] Tc=5.0 min

o CN=90

0.012-

o

0_004-;’

0.002

Time (hours)
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Summary for Pond 4P: COMBINED POND A

[82] Warning: Device #2 is above defined storage

Inflow Area = 1.398 ac, 38.00% Impervious, Inflow Depth = 0.56" for 10 yr event

inflow = C.15cfs @ 7.99 hrs, Volume= 0.085 af

QOutfiow = 0.01 cfs @ 24.08 hrs, Volume= 0.051 af, Atten=90%, Lag= 865.5 min
Primary = 0.01cfs @ 24.08 hrs, Volume= 0.051 af

Secondary = 0.00cfs@ 1.00 hrs, Volume= 0.000C af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, di= 0.05 hrs
Peak Elev=88.81"' @ 24.08 hrs Surf.Area= 2,051 sf Storage= 2,249 ¢f

Plug-Flow detention time= 1,435.3 min calculated for 0.051 af (78% of inflow)
Center-of-Mass det. time= 1,313.3 min { 2,180.8 - 867.6)

Volume invert Avail.Storage  Storage Description
#1 98.50" 3,795 cf  37.42'W x 37.42°L x 2.00'H Prismatoid Z=3.0
Device Routing Invert Cuilet Devices
#1  Primary 98.50' 0.280 in/hr Exfiitration over Surface area

Coenductivity to Groundwater Elevation = 80.00' Phase-In= 1.00’
#2  Secondary 100.50° 3.0'long + 3.0 /" SideZ x 1.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3,00
Coef, (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.01 cfs @ 24.08 hrs HW=99.81" (Free Discharge)
1=Exfiltration { Controls 0.01 cfs)

econdary QutFlow Max=0.00 cfs @ 1.00 hrs HW=88.50" (Free Discharge)
=Broad-Crested Rectangular Weir { Controls 0.00 cfs)
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Flow (cfs)

0.16]
0.5}
0.14
0.13-
012
0.11-

0.1
0.09°
0.08}
0.07 1
0.06}
0.05-
0.04-
0.03
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0.00 cfs

Pond 4P: COMBINED POND A

Hydrograph

,
Pl

B s
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Inflow Area=1.398 ac
Peak Elev=99.81"
Storage=2,249 cf

Time (hours)

M Inflow

[T Outflow
M Primary
1 Secondary
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Summary for Pond 5P: SWALE B

Inflow Area = 0.161 ac, 64.94% Impervious, Inflow Depth = 0.93" for 10 yr event

Inflow = 0.04cfs @ 7.96 hrs, Volume= 0.012 af

Quiflow = 0.01cfs @ 21.71 hrs, Volume= 0.008 af, Atten= 85%, Lag= 825.0 min
Primary = 0.00cfs @ 21.71 hrs, Volume= 0.009 af

Secondary = 0.00cfs @ 21.71 hrs, Velume= 0.001 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=100.50' @ 21.71 hrs Surf Area= 842 sf Storage= 396 cf

Plug-Flow detention time= 1,414.7 min calculated for 0.009 af {76% of inflow)
Center-of-Mass det. time= 1,274.3 min ( 2,068.8 - 795.5 )

Volume Inveri Avail.Storage  Storage Description
#1 100.00' 655 cf 27.00°W x 27.00'L x 0.80'H Prismatoid Z=2.0
Device Routing Inveri Qutlet Devices
#1  Primary 100.00° 0.260 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 80.00' Phase-In= 1.00'
#2  Secondary 100.50' 3.0'long + 3.0 '/’ SideZ x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00

2.50 3.00
Coef. (English) 2.69 2.72 2,75 2.85 2.88 3.08 3.20 3.28 3.31

3.36 3.31 3.32

Primary OutFlow Max=0.00 cfs @ 21.71 hrs HW=100.50" (Free Discharge}
1=Exfiltration { Conircls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 21.71 hrs HW=100.50" (Free Discharge)
=Broad-Crested Rectangular Weir (Weir Controis 0.00 cfs @ 0.18 fps)
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Flow (cfs)

0.038
0.036
0.034 1
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Pond 5P: SWALE B
Hydrograph
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# Inflow Area=0.161 ac

Peak Elev=100.50"
Storage=396 cf
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Time span=1.00-72.00 hrs, dt=0.05 hrs, 1421 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment18: Pre Runoff Area=67,753 sf 12.00% Impervious Runoff Depth=0.45"
Flow Lengith=550" Siope=0.0200'F" Tc=23.9 min CN=77 Runoff=0.07 c¢fs 0.058 af

Subcatchment2S: Post A Runoff Area=~60,880 sf 38.00% Impervious Runoff Depth=0.70"
Te=5.0min CN=83 Runoff=0.20 cfs 0.081 af

Subcatchment4S: PostB Runoff Area=7,007 sf 64.94% Impervious Runoff Depth=1.098"
Te=5.0 min CN=90 Runoff=0.04 cfs 0.015 af

Pond 4P: CONMBINEDPQOND A Peak Elev=100.08' Storage=2,827 ¢f |nflow=0.20 cfs 0.081 af
Primary=0.02 cfs 0.0671 af Secondary=0.00 cfs 0.000 af Qutflow=0.02 cfs .061 af

Pond 5P: SWALEB Peak Elev=100.51" Storage=388 cf Inflow=0.04 cfs 0.015 af
Primary=0.00 cfs 0.009 af Secondary=0.01 ¢fs 0.003 af Outflow=0.01 cfs §.012 af

Total Runoff Area = 3.114 ac Runoff Velume = 0.154 af Average Runoff Depth = 0.58"
73.60% Pervious = 2.292 ac  26.40% Impervious = 0.822 ac



4026 Strong Road Concept Type IA 24-hr 25 yr Rainfall=2.00"

Prepared by Whipple Consulting Engineers Printed 9/26/2025
HydroCAD® 10.20-5¢c s/n 10129 © 2023 HydroCAD Software Solutions LLC Page 23

Summary for Subcatchment 1S: Pre

Runoff = 0.07cfs@ 8.29 hrs, Volume= 0.058 af, Depth= 0.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type |A 24-hr 25 yr Rainfall=2.00"

Area (sf) CN Description
67,753 77 2 acre lots, 12% imp, HSG C

59,623 88.00% Pervious Area
8,130 12.00% Impervious Area

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

16.3 100 0.0200 0.10 Sheet Flow, Sheet Flow
Fallow n=0.050 P2=0.20"
7.6 450 0.0200 0.99 Shallow Concentrated Flow, Shallow Concentraed Flow

Short Grass Pasture Kv= 7.0 fps

23.9 550 Total

Subcatchment 1S: Pre
Hydrograph

0.08 |

0.075
0.074

Type |A 24-hr

25 yr Rainfall=2.00"
Runoff Area=67,753 sf
Runoff Volume=0.058 af
Runoff Depth=0.45"
Flow Length=550'
Slope=0.0200 '/
Tc=23.9 min

CN=77

0.065]
0.06-
0.055-
0.05-
0.045 ]
0.04
0.035-

Flow (cfs)

0.03]
0.025-
0.02-
0,015
0.011
0.005-
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Summary for Subcatchment 2S: Post A

[49] Hint: Tc<2dt may require smaller dt

Runoff = 020cfs@ 7.98 hrs, Volume= 0.081 af, Depth= 0.70"
Routed to Pond 4P : COMBINED POND A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25 yr Rainfall=2.00"

Area (sf) CN Description
60,880 83 1/4 acre lots, 38% imp, HSG C

37,746 62.00% Pervious Area
23,134 38.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct Entry 5 min

Subcatchment 2S: Post A

Hydrograph
021
0_0{3_ Type IA 24-hr
oir] 25 yr Rainfall=2.00"
e Runoff Area=60,880 sf
- Runoff Volume=0.081 af
£ osz Runoff Depth=0.70"
: Of’d;' Tc=5.0 min
008 CN=83
s
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Summary for Subcatchment 4S: Post B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.04cfs@ 7.95 hrs, Volume= 0.015 af, Depth= 1.09"
Routed to Pond 5P : SWALE B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25 yr Rainfall=2.00"

Area (sf) CN Description

2,457 74 >75% Grass cover, Good, HSG C
4,550 98 Paved roads w/curbs & sewers, HSG C

7,007 90 Weighted Average

2,457 35.06% Pervious Area
4,550 64.94% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct Entry

Subcatchment 4S: Post B

Hydrograph

0.048-

oo 504 cfs —d

0.042- Type IA 24-hr

0.04 § "

g.gg:ﬁ 25 yr Rainfall=2.00

gigg;-; Runoff Area=7,007 sf

o8 Runoff Volume=0.015 af
£ o002 Runoff Depth=1.09"
3 0024 :
g oz Tc=5.0 min

0018 CN=90

0.016

0.014

0.012-

0.01-

0.008

0.006

0.004-

0.002

0
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Summary for Pond 4P: COMBINED POND A

[82] Warning: Device #2 is above defined storage

Inflow Area = 1.398 ac, 38.00% Impervious, Inflow Depth = 0.70" for 25 yr event

Inflow = 020cfs @ 7.98 hrs, Volume= 0.081 af

Cutflow = 0.02cfs @ 24.08 hrs, Volume= 0.061 af, Alten=92%, Lag= 966.1 min
Primary = 0.02cfs @ 24.09 hrs, Volume= 0.081 af

Secondary = 0.00cfs @ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=100.08' @ 24.09 hrs Surf.Area= 2,201 sf Storage= 2,827 cf

Plug-Flow detention time= 1,527.8 min calculated for 0.061 af (76% of inflow)
Center-of-Mass det. time= 1,396 4 min { 2,248.4 - 853.0)

Volume Invert Avail.Sterage  Storage Description
#1 98.5¢" 3,795 cf  37.42'W x 37.42'L. x 2.00'H Prismatoid Z=3.0
Device Routing lnvert Qutlet Devices
#1  Primary 98.50" 0.280 in/hr Exfiltration over Surface area

Conductivity tc Groundwater Elevation = 80.00' Phase-In= 1.00'
#2  Secondary 100.50" 3.0'long + 3.0 /" SideZ x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.68 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.02 cfs @ 24.09 hrs HW=100.08' (Free Discharge)
1=Exfiltration { Controls 0.02 cfs)

econdary OutFlow Max=0.00 cfs @ 1.00 hrs HW=98.50" (Free Discharge}
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 4P: COMBINED POND A

Hydrograph

H Inflow
1 Outflow

Inflow Area=1.398 ac | |B&m .
Peak Elev=100.08'
Storage=2,827 cf

Flow (cfs)

0 cfs
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Summary for Pond 5P: SWALE B

Inflow Area = 0.161 ac, 64.94% impervious, Inflow Depth= 1.09" for 25 yr event

Inflow = 004cfs @ 7.95hrs, Volume= 0.015 af

Qutflow = 0.01cts @ 17.25 hrs, Volume= 0.012 af, Atten= 82%, Lag= 558.0 min
Primary = 0.00cfs @ 17.25hrs, Volume= 0.009 af

Secondary = 001cfs @ 17.25hrs, Volume= 0.003 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dit= 0.05 hrs
Peak Elev=100.51" @ 17.25 hrs Surf.Area= 843 sf Storage= 398 cf

Plug-Flow detention time= 1,218.1 min calculated for 0.012 af (78% of inflow)
Center-of-Mass det. time= 1,096.2 min { 1,881.6 -785.4)

Volume Invert Avail.Storage Storage Description
#1 166.00' 655 ¢f 27.00'W x 27.00°L x 8.80'H Prismatoid Z=2.0
Device Routing Invert Cuilet Devices
#1  Primary 100.00" 0.260 irvhr Exfiltration over Surface area

Conductivity o Groundwater Elevation = 80.00' Phase-In= 1.00

#2  Secondary 100.50° 3.0'long + 3.0 '/ SideZ x 1.0' breadth Broad-Crested Rectangular Weir

Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 140 160 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31

3.30 3.31 3.32

Primary OQutFlow Max=0.00 cfs @ 17.25 hrs HW=100.51" (Free Discharge)
. 1=Exfiltration { Controls 0.00 ¢fs)

econdary OutFlow Max=0.00 cfs @ 17.25 hrs HW=100.51" {Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 0.00 cfs @ 0.22 fps)
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Pond 5P: SWALE B
Hydrograph

M Inflow
] Outfiow
B Primary

Inflow Area=0.161 ac | | tiomday
Peak Elev=100.51"
Storage=398 cf

0.04 cfs

Flow (cfs)
o
o
n
W

0.01 cfs

A 0.01cfs !- S
...,//%J;f// % 0,
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Time span=1.00-72.00 hrs, dit=0.05 hrs, 1421 pocinis
Runcff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Pre Runoff Area=67,753 sf 12.00% Impervious Runoff Depth=0.56"
Flow Length=550" Siope=0.0200"" T¢=23.9 min CN=77 Runoff=0.11 cfs 0.073 af

Subcatchment2S: Post A Runoff Area=60,880 sf 38.00% Impervious Runoff Depth=0.84"
Te=5.8 min CN=83 Runoff=0.25 ¢fs 0.097 af

Subcatchment4S: PostB Runoff Area=7,007 sf 64.94% Impervious Runoff Depth=1.27"
Te=5.0 min CN=90 Runoff=0.05cfs 0.017 af

Pond 4P: COMBINED POND A Peak Elev=100.36' Storage=3,453 cf inflow=0.25 ¢fs 0.087 af
Primary=0.02 cfs 0.671 af Secondary=0.80 cfs 0.000 af Ouiflow=0.02 cfs 0.071 af

Pend 5P: SWALE B Peak Elev=100.51" Storage=39% c¢f Inflow=0.05 cfs 0.017 af
Primary=0.00 cfs 0.009 af Secondary=0.01cfs 0.005 af Ouiflow=0.01 cfs 0.014 af

Total Runoff Area = 3.114 ac Runoff Volume = 0.187 af Average Runoff Depth = 0.72"
73.60% Pervious = 2.282 ac = 26.40% Impervious = 0.822 ac
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Summary for Subcatchment 1S: Pre

Runoff = 0.11cfs@ 8.25 hrs, Volume= 0.073 af, Depth= 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type IA 24-hr 50 yr Rainfall=2.20"

Area (sf) CN Description
67,753 77 2 acre lots, 12% imp, HSG C

59,623 88.00% Pervious Area
8,130 12.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
16.3 100 0.0200 0.10 Sheet Flow, Sheet Flow
Fallow n=0.050 P2=0.20"
7.6 450 0.0200 0.99 Shallow Concentrated Flow, Shallow Concentraed Flow

Short Grass Pasture Kv= 7.0 fps

23.9 550 Total

Subcatchment 1S: Pre

Hydrograph
0.11 # Type IA 24-hr
0.105
0.1 50
:°:§§ yr Rainfall=2.20"
0.08 Runoff Area=67,753 sf
5 007 Runoff Volume=0.073 af
3 008 Runoff Depth=0.56"
0,088, Flow Length=550'
g Slope=0.0200 /"
BOSE: Tc=23.9 min
0.025 1 CN=77
0.02
0.0154
0.01
0.005-
o
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Summary for Subcatchment 2S: Post A

[49] Hint: Tc<2dt may require smaller dt

Runoff = 025cfs@ 7.98 hrs, Volume= 0.097 af, Depth= 0.84"

Routed to Pond 4P : COMBINED POND A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Type IA 24-hr 50 yr Rainfall=2.20"

Area (sf) CN Description

60,880 83 1/4 acre lots, 38% imp, HSG C

37,746 62.00% Pervious Area
23,134 38.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct Entry 5 min

Subcatchment 2S: Post A
Hydrograph

0.26

0.24
0.22

Flow (cfs)

Type IA 24-hr

yr Rainfall=2.20"
Runoff Area=60,880 sf
Runoff Volume=0.097 af
Runoff Depth=0.84"
Tc=5.0 min

CN=83

50
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Summary for Subcatchment 4S: Post B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 005cfs@ 7.94 hrs, Volume= 0.017 af, Depth= 1.27"

Routed to Pond 5P : SWALE B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Type IA 24-hr 50 yr Rainfall=2.20"

Area (sf) CN Description

2,457 74  >75% Grass cover, Good, HSG C
4,550 98 Paved roads w/curbs & sewers, HSG C

7,007 90 Weighted Average
2,457 35.06% Pervious Area
4 550 64.94% Impervious Area

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

50 Direct Entry, Direct Entry

Subcatchment 4S: Post B
Hydrograph

0.055

0.05 cfs

0.05-

0.045

0.04-

0.035

Flow (cfs)

Time (hours)

Type IA 24-hr

yr Rainfall=2.20"
Runoff Area=7,007 sf
Runoff Volume=0.017 af
Runoff Depth=1.27"
Tc=5.0 min

CN=90

50
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Summary for Pond 4P: COMBINED POND A

[92] Warning: Device #2 is above defined storage

Infiow Area = 1.398 ac, 38.00% Impervious, Inflow Depth = 0.84" for 50 yr event

Inflow = 025cfs@ 7.98 hrs, Volume= 0.097 af

Outflow = 0.02cfs @ 24.08 hrs, Volume= 0.071 af, Atten= 93%, Lag= 966.5 min
Primary = 0.02cfs @ 24.08 hrs, Volume= 0.071 af

Secondary = 0.0Ccfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind methed, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 100.36' @ 24.08 hrs Surf.Area= 2,359 sf Storage= 3,453 cf

Plug-Flow detention time= 1,623.8 min calculated for 0.071 af {73% of inflow)
Center-of-Mass det. time= 1,475.3 min ( 2,316.1 - 840.8 )

Volume Invert Avail.Storage Siorage Description
#1 98.50' 3,795 cf 37.42'W x 37.42'L x 2.00'H Prismatoid Z=3.0
Device Routing Invert  Quilet Devices
#1  Primary 88.50' 0.280 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 80.00' Phase-in= 1.00"
#2  Secondary 100.50° 3.0"long + 3.0 /" SideZ x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.80 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.88 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.02 cfs @ 24.09 hrs HW=100.36"' (Free Discharge)
1=Exfiltration { Controis 0.02 cfs)

econdary QutFlow Max=0.00 cfs @ 1.00 hrs HW=98.50' (Free Discharge)
2=Broad-Crested Rectangular Weir{ Controls 0.00 cfs)
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Flow (cfs)
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0.24 ]
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Pond 4P: COMBINED POND A
Hydrograph

0.25 cfs

Inflow Area=1.398 ac
Peak Elev=100.36'
Storage=3,453 cf

0.00 cfs

0N
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Summary for Pond 5P: SWALE B

Inflow Area = 0.161 ac, 64.94% Impervious, Inflow Depth= 1.27" for 50 yr event

Inflow = 005cts @ 7.94 hrs, Volume= 0.017 af

Cuiflow = 001cfs @ 14.61 hrs, Volume= 0.014 af, Atten=81%, Lag= 400.0 min
Primary = 0.00cfs @ 14.61 hrs, Volume= 0.008 af

Secondary = 001cfs @ 14.61 hrs, Volume= 0.005 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, di= 0.05 hrs
Peak Elev= 100.51' @ 14.61 hrs Surf.Area= 843 sf Storage= 399 cf

Plug-Flow detention time= 1,059.2 min calculated for 0.014 af (82% of inflow)
Center-cf-Mass det. time= 852.2 min ( 1,728.9 - 776.8)

Veolume Invert Avail.Storage  Storage Description
#1 100.00° 855 cf  27.00'W x 27.00'L x 0.80°'H Prismatoid Z=2.0
Device Routing Invert  Qutlet Devices
#1  Primary 100.00" 0.260 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 80.00' Phase-in= 1.00°
#2  Secondary 100.50" 3.0’leng + 3.0 '/ SideZ x 1.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 272 2,75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary QutFlow Max=0.00 cfs @ 14.61 hrs HwW=100.51" (Free Discharge)
1=Exfiltration { Contrcls 0.00 cfs)

econdary OutFlow Max=0.01 cfs @ 14.61 hrs HW=100.51" (Free Discharge)
=Broad-Crested Rectangular Weir {Weir Conirois 0.01 cfs @ 0.25 fps)
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Flow (cfs)
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Pond 5P: SWALE B

Hydrograph

0.05 cfs
Inflow Area=0.161 ac

Peak Elev=100.51"
Storage=399 cf
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Time span=1.00-72.00 hrs, dt=0.05 hrs, 1421 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment18: Pre Runoff Area=67,753 sf 12.00% Impervious Runoff Depth=0.68"
Flow Length=550"' Slope=0.0200 "' Tec=23.9 min CN=77 Runofi=0.15 cfs 0.038 af

Subcaichment2S: Post A Runoff Area=60,880 sf 38.00% Impervicus Runoff Depth=0.98"
Te=5.0 min CN=83 Runoff=0.30cfs 0.114 af

Subcatchment4S: PostB Runcff Area=7,007 sf 64.94% Impervious Runoff Depth=1.44"
Te=5.0 min  CN=80 Runcff=0.06 cfs 0.018 af

Pond 4P: COMBINED POND A Peak Elev=100.53" Storage=3,795 ¢f inflow=0.30 cfs 0.114 af
Primary=0.02 cfs 0.076 af Secondary=0.05 cfs 0.007 af Qutflow=0.07 cfs 0.084 af

Pond 5P: SWALEB Peak Elev=100.51" Storage=401 cf Inflow=0.06 cfs 0.018 af
Primary=0.00 cfs 0.009 af Secondary=0.01 ¢fs 0.007 af Outflow=0.01 cfs 0.016 af

Total Runoff Area = 3.114 ac  Runoff Volume = 0.222 af Average Runoff Depth = 0.85"
73.60% Pervious = 2.292 ac  26.40% Impervious = 0.822 ac
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Summary for Subcatchment 1S: Pre

Runoff = 0.15cfs @ 8.23 hrs, Volume= 0.088 af, Depth= 0.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100 yr Rainfall=2.40"

Area (sf) CN Description
67,753 77 2 acre lots, 12% imp, HSG C

59,623 88.00% Pervious Area
8,130 12.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
16.3 100 0.0200 0.10 Sheet Flow, Sheet Flow
Fallow n=0.050 P2=0.20"
7.6 450 0.0200 0.99 Shallow Concentrated Flow, Shallow Concentraed Flow

Short Grass Pasture Kv=7.0 fps

23.9 550 Total

Subcatchment 1S: Pre

Hydrograph
0.16
_— ; Type IA 24-hr
i) 100 yr Rainfall=2.40"
92 Runoff Area=67,753 sf

0.11
0.1

Runoff Volume=0.088 af
Runoff Depth=0.68"
Flow Length=550"
Slope=0.0200 '/
Tc=23.9 min

CN=77

0.09
0.08
0.07]
0.08]
0.05]
0.04

Flow (cfs)

0.03-
0.02
0.01

2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Subcatchment 2S: Post A

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.30cfs@ 7.98 hrs, Volume=
Routed to Pond 4P : COMBINED POND A

0.114 af, Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Type |IA 24-hr 100 yr Rainfall=2.40"

Area (sf) CN Description

60,880 83 1/4 acre lots, 38% imp, HSG C

37,746 62.00% Pervious Area

23,134 38.00% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)
5.0 Direct Entry, Direct Entry 5 min
Subcatchment 2S: Post A
Hydrograph

0.32: 0.30 cfs w
0"2: -. Type |A 24-hr
6] 100 yr Rainfall=2.40"
0.24- Runoff Area=60,880 sf
0.22-

o Runoff Volume=0.114 af
£ o1s- Runoff Depth=0.98"
2z M
g z:j Tc=5.0 min

0_123 CN=83

0.1

0.08
0.06 ]
0.04]
0.02-

Time (hours)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
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Summary for Subcatchment 4S: Post B

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.06cfs@ 7.93 hrs, Volume= 0.019 af, Depth= 1.44"
Routed to Pond 5P : SWALE B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100 yr Rainfall=2.40"

Area (sf) CN Description

2,457 74  >75% Grass cover, Good, HSG C
4 550 98 Paved roads w/curbs & sewers, HSG C

7,007 90 Weighted Average

2,457 35.06% Pervious Area
4,550 64.94% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry, Direct Entry

Subcatchment 4S: Post B
Hydrograph
0.065-

- Type IA 24-hr
100 yr Rainfall=2.40"

0.055-

0.05

0.045 Runoff Area=7,007 sf

0.04- Runoff Volume=0.019 af
£ ooss Runoff Depth=1.44"
UE_ 0.03 Tc=5.0 min

0.025-

CN=90

0.02

0.015+

2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Pond 4P: COMBINED POND A

[82] Warning: Device #2 is above defined storage
[93] Warning: Storage range exceeded by 0.03'
[85] Warning: Oscillations may require smaller dt or Finer Routing (severity=18}

Inflow Area = 1.398 ac, 38.00% Impervicus, Inflow Depth = 0.88" for 100 yr event

Inflow = 0.30cfs @ 7.98 hrs, Volume= 0.114 af

Outflow = 0.07 cfs @ 21.50 hrs, Volume= 0.084 af, Atten=78%, Lag= 811.3 min
Primary = 0.02cfs @ 21.50 hrs, Volume= 0.076 af

Secondary = 005cfs @ 21.50 hrs, Volume= 0.007 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Eiev=100.53' @ 21.50 hrs Surf.Area= 2,442 sf Siorage= 3,795 cf

Piug-Flow detention time= 1,557.8 min calculated for 0.084 af (73% of inflow)
Center-of-Mass det. time= 1,410.0 min ( 2,240.2 - 830.3)

Volume Invert Avall.Sterage  Storage Description
#1 98.50" 3,795 cf  37.42'W x 37.42'L x 2.00’'H Prismatoid Z=3.0
Device  Routing Invert Qutlet Devices
#1  Primary 98.50" 0.280 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 80.00° Phase-In=1.00'

#2  Secondary 100.50" 3.0'long + 3.0 7 SideZ x 1.0’ breadth Broad-Crested Rectangular Weir

Head (feet) G.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00
2.5C 3.00

Coef. (English) 2.69 2.72 2,75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

Primary OutFlow Max=0.02 cfs @ 21.50 hrs HW=100.53" (Free Discharge)
1=Exfiltration ( Contrels 0.02 cfs)

Secondary QuiFlow Max=0.05 c¢fs @ 21.50 hrs HW=100.53" (Free Discharge)
L _2=Broad-Crested Rectangular Weir {Weir Conirols 0.05 cfs @ 0.48 fps)
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Pond 4P: COMBINED POND A
Hydrograph
0.30 cfs £ outiow
Inflow Area=1.398 ac | |35y,

Flow (cfs)

0.32-

0.3}

0.28

0.26 ]

0.24

022
0.2

0.18-

0.16
0.14
0.12

0.1-
0.08]
0.06
0.04-
0.02-

\zzzzzzzzz? 7

2 4 6 8 101214 16 182022242628303234363340424443485052545.658606264656870?2

Peak Elev=100.53'
Storage=3,795 cf

0.05 cfs [
7 :
N el @E .

A

Time (hours)




4026 Strong Road Concept Type A 24-hr 100 yr Rainfail=2,40"

Prepared by Whipple Consulting Engineers Printed 9/26/2025
HydroCAD® 10.20-5¢c s/n 10128 © 2023 HydroCAD Software Solutions LLC Page 44

Summary for Pond 5P: SWALE B

inflow Area = 0.161 ac, 64.94% Impervious, Inflow Depth = 1.44" for 100 yr event

Inflow = 0.06cts @ 7.93 hrs, Volume= 0.019 af

Outflow = 0.01cts @ 12.59 hrs, Volume= 0.016 af, Atten= 80%, Lag=279.4 min
Primary = 0.00cts @ 12.59 hrs, Volume= 0.009 af

Secendary = 001cts@ 12.59 hrs, Veolume= 0.007 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, di= 0.05 hrs
Peak Elev=100.51" @ 12.59 hrs Suif Area= 843 sf Storage= 401 cf

Plug-Flow detention time= 933.6 min calculated for 0.016 af (84% of inflow)
Center-of-Mass det. ime= 836.8 min { 1,605.8 - 769.2 )

Volume Invert Avail.Slorage Storage Descrinfion
#1 100.00° 655 cf 27.00'W x 27.00°L x 0.80'H Prismatoid Z=2.0
Device Routing Invert  Quilet Devices
#1  Primary 100.00" 0,280 infhr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 80.00' Phase-In= 1.00'
#2  Secondary 100.50' 3.0"long + 3.0 '/ SideZ x 1.0' breadth Broad-Crested Rectangular Weir
Head {feet) 0.20 0.40 0.6C 0.80 1.00 1.20 140 1.60 1.80 2.00

2.50 3.00
Coef. (English) 2.69 272 2.75 2.85 2.98 3.08 3.20 3.28 3.31

3.30 3.31 3.32

Primary OutFlow Max=0.00 cfs @ 12.59 hrs HW=100.51" (Free Discharge)
T _1=Exfiltration { Ceontrols 0.00 cfs)

econdary CutFlow Max=0.01 cis @ 12.59 hrs HW=100.51" (Free Discharge}
2=Broad-Crested Rectangular Weir (Weir Controls 0.01 cfs @ 0.28 fps)
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Flow (cfs)

0.065-

0.06 ]
0.055]
0.05 ]
0.045 |
0.04]
0.035 ]
0.03
0.025 |
0.02]
0.015 ]
0.01]
0.005

Pond 5P: SWALE B

Hydrograph

0.06 cfs & Outiow
Inflow Area=0.161 ac | |3ty
Peak Elev=100.51"
Storage=401 cf

0.01 cfs 1
_— 7 GAGA 077 g
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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. Sail 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/nres/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/nres/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



alternative means for communication of program information (Braille, jarge 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 oppertunity
provider and employer.
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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 cbserved and describad many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down intc the unconsolidated material in which the
soil formed or from the surface down fo bedrock. The unconsclidated material is
devoid of roots and other living organisms and has not been changed by other
biclogical 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 physicgraphy, geology, climate, water

resources, seils, biological resources, and land uses (USDA, 2006). Scil 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 scil or miscellanecus area at a
specific location on the landscape.

Commoenily, 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).
Taxcenomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Seil taxenomy, 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 herizons within the profile. After the scil
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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 scil 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 stich
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 miscellangous 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
soll-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 sofl properties are made and recorded.
These measurements may include fiald 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 soil
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 [aboratory 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
cbservation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local condiiions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, praduction records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm receords 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 pericds of time, but they are not predictable from year to year. For example,
soll 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 oh 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 Unit Legend

Map Unit Symbol Map Unit Name Acres in AQI Percent of AQI
7140 Urban land-Uhlig, disturbed 1.9 100.0%
complex, 0 to 8 percent
slopes
Totals for Area of Interest 1.8 100.0%

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
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant scils. Within a taxonomic
class there are precisely defined limits for the properties of the scils. 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 scils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or misceilaneous areas for which it is hamed and some minor
componentis that belong fo taxonomic classes other than those of the major soils.

Most minor soils have properties similar fo those of the dominant soil or soils in the
map unit, and thus they do not affect use and management, These are called
noncentrasting, or similar, compenents. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent encugh 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 miscellanecus 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 io make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in 2 map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxcnomic classes but rather {0 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,
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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 abeout the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soif series. Except for
differences in texture of the surface layer, all the scils of a series have major
horizons that are similar in camposition, thickness, and arrangement.

Soils of one series can differ in texture of the surface laver, slope, stoniness,
salinity, degree of ercsion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soif 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, © to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major scils ar 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 miscellanecus areas are somewhat similar
in all areas. Alpha-Beta complex, 0 fo & percent slopes, is an example.

An associalion is made up of two or more geographically associated soils or
miscellanecus areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map uniis in the survey area, it was not considered
practical or necessary to map the soils or miscelianeous areas separately. The
pattern and relative proportion of the soils or miscellanaous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

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 scils, 0 to 2 percent slopes, is an example.

Some surveys include misceflaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock cutcrop is an example.

i2



Custom Soil Resource Report

Spokane County, Washington

7140—Urban land-Uhlig, disturbed complex, 0 to 8 percent slopes

Map Unit Setting
Mational map unit symbol: 2mfrm
Elevation: 2,350 to 2,400 feet
Mean annual precipitation. 18 o 20 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 100 to 140 days
Farmiand classification: Not prime farmland

Map Unit Composition
Urban fand. 70 percent
Uhlig, disturbed, and simitar soiis: 20 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric sofl rating: No

Description of Uhlig, Disturbed

Setting
Landform: Qutwash terraces
Landform position (three-dimensional); Tread
Down-slope shape: Linear
Across-siope shape: Linear
Parent material’ |.oess mixed with minor amounts of volcanic ash over glaciofluvial
deposits

Typical profile
Ap?-0to 4 inches: ashy silt loam
Ap2 - 4 to 10 inches: ashy silt loam
A - 10to 18 inches: ashy loam
Btf - 18 o 32 inches: loam
Bi2 - 32 to 42 inches: loam
C - 42 fo 60 inches: very fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage clfass: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high {0.20
o 0.57 inthr)
Depth to waler table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated). None specified
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Land capability classification (nonirrigated); 2e

Hydrologic Soif Group: C

Ecological site. FOORXYO02WA - Mesic Xeric Loamy Hills Ponderosa Pine Warm
Dry Grass

Other vegetative classification: ponderosa pine/bluebunch wheatgrass (CN1306)

Hydric soif rating: No

Minor Components

Seaboldt, warm, disturbed
Percent of map unit: 5 percent
Landform: Qutwash plains on plateaus
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: ponderosa pine/ldaho fescue (CN140)
Hydric soif rating: No

Brincken, moist, disturbed
Percent of map unit; 3 percent
Landform: Qutwash terraces on loess hills
Landform position {three-dimensional): Tread
Down-siope shape: Linear
Across-slope shape: Linear
Other vegelalive classification: ponderosa ping/ldaho fescue {CN140)
Hydric soif rating. No

Nez perce, disturbed
Percent of map unit: 2 percent
Landform: Plateaus
Landform position (twe-dimensional); Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-siope shape: Convex
Other vegelative classification: ponderosa pine/bluebunch wheatgrass (CN130)
Hydric soit rating: No
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