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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

. Project Overview and Description

This stormwater report has been prepared in accordance with the City of West Linn’s Stormwater
Management Manual (WLSWMM) to support the Building Permit application for the proposed project
improvements.

Kaady Car Wash — West Linn is a site redevelopment project to convert an existing fast food site. The site
is located on tax lot 6900 in the Clackamas County tax map 21E14DD. The existing development will be
removed and a new automatic drive thru car wash, with a queuing line and vacuum equipped parking
stalls will be constructed. There are no expected frontage improvements to be required with this on-site
work.

Existing Conditions

Onsite

This site is located at 18850 Willamette Dr. West Linn, Oregon (See Appendix A: Vicinity Map) and is
zoned for General Commercial use (GC). The existing site is approximately 1.30 acres and currently
consists of a non-operational McDonalds drive-thru and parking lot. The topography of the majority of the
site is a north to south sloping topography with a perpendicular running retaining wall along the north side
of the drive aisle. The slope increases significantly beyond the retaining wall. The site is accessible by
driveway on Willamette Drive and a driveway along Walling Way. The existing soil is classified as
Cascade silt loam with 8 to 15 percent slopes based on a Soil Resource Report for the NRCS with a
Group C type soil (See Appendix D: Soil Resource Report). Stormwater from the existing site is collected
in a series of catch basins and is conveyed into an on-site water quality vault and detention pond. Runoff
is managed through a flow control structure and then discharged into the stormwater main in Walling
Way. The stormwater is then conveyed into Fern Creek which then outfalls to the Willamette River. The
site is within the Willamette River watershed.

‘Table 1A: Predeveloped Catchment Basins’ provides the predeveloped basin characteristics for the
various catchment areas under the predeveloped conditions.

Proposed Conditions

Onsite

The proposed development will construct water quality, water quantity, and storm water detention
facilities to meet the requirements in WLSWMM. The onsite development will collect and manage
stormwater through trench drains, roof drains, and a catch basin. The captured runoff is then conveyed
through a water quality manhole and then piped into a buried detention structure. The proposed
stormwater system will tie into the existing stormwater manhole and discharge to the same location.

‘Table 1B: Proposed Catchment Basins’ provides the proposed basin characteristics for the various
catchment areas under the proposed conditions.

A proposed condition Basin Map is provided in Appendix B: Basin Maps and Areas.
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Il. Methodology

The WLSWMM requires that all new construction resulting in at least 10,000 square feet of impervious
area created or replaced to comply with stormwater requirements. Infiltration on site is not feasible due to
existing soil conditions and steep slope conditions.

The water quality requirements consist of providing stormwater treatment for the water quality event of 1
inch per 24-hour period for a time of concentration of 10 minutes for the impervious area. This is roughly
80% of the average annual rainfall for the City of West Linn.

The flow control requirements consist of limiting the 2-year, 10-year, and 25-year post development peak
flows to their respective pre-development peak. Predeveloped flows are based on a grassland/forested
topography with a time of concentration of 5 minutes.

A summary of the stormwater treatment requirements facilities is provided in ‘Table 2: Catchment and
Facility Table’ and a summary of the flow rate results is provided in ‘Table 3: Pre- vs Post-Construction
Stormwater Flow Rate Table.’

The conveyance calculations were designed for the 25-year storm event (3.9 in/24-hr). See Appendix H:
Conveyance Calculations for conveyance sizing calculations.
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Analysis

The analysis for the onsite stormwater system design is based on Santa Barbara Urban Hydrograph
(SBUH) Method using a NRCS Type 1A rainfall distribution for a 24-hour storm. The system was
designed using HydroCAD software.

The proprietary water quality manhole design is based on water quality flow of 1 inch per 24-hour storm
event, using HydroCAD software (See Appendix F: Water Quality Calculations).

The detention facility design is based on the 2-year, 10-year, and 25-year storm events, using HydroCAD.
The WLSSMM requires that detention systems be designed with concrete detention pipes unless the use
of such pipe is not practical. Due to the footprint size of using concrete pipes, the project was required to
explore the use of an alternative product. The proposed system is currently shown using the ADS SC-800
Chamber Detention system. An analysis of a concrete pipe detention system with a similar depth was
considered, and an exhibit for the use of the concrete pipe is provided. (See Appendix G: Water Quantity
Calculations.)

Conveyance calculations are based on the Manning Formula for uniform pipe flow (See Appendix I:
Stormwater Conveyance Calculations). The peak runoff event can be conveyed by an 6-inch pipe with a
minimum slope of 1.50% and an 8-inch pipe with a minimum slope of 1.00%.

Table 1A: Predeveloped Catchment Basins
Predeveloped

Area
. - - Total
Basin Pervious Impervious
sf ac sf ac sf ac
Basin A 31,100 | 0.714 0 0.000 31,100 0.714
Table 1B: Proposed Catchment Basins
Proposed
Area Flow Q
Basin Pervious Impervious Total (25-YR)
sf ac sf ac sf ac cfs
Basin A 314 0.007 30,786 0.707 31,100 0.714 0.65

Table 2: Catchment and Facility table

Catchment/ Drainage Area Ownership Facilitv Tvpe Facilitv Size
Facility ID Source Managed (sf) | (private/ public) y 1yp y
Water Qualit 96” Dia Manhole
WQMH72"-1 Basin A 30,786 Private y with (9) 18”
Manhole 4
StormFilters
ADS SC-800 Underground 25.3'x89.3'x3.8’
Detention Basin A 31,100 Private Detention (60) ADS SC-800
System Chambers Chambers
Table 3: Pre- vs Post-Construction Stormwater Flow Rate Table
Peak Flow Rate (cfs) for a 24-hour storm
Catchment/
Facility ID 2-year 10-year 25-year
Pre Post Pre Post Pre Post
Basin A 0.02 0.02 0.11 0.09 0.15 0.12
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

IV. Engineering Conclusion

Based on the requirements of the City of West Linn, all facilities and conveyance components have
enough capacity to manage the runoff from the required storm event and should be approved as
designed.

Exhibit PC-4 Page 6 of 17 CUP-25-03/DR-25-03/VAR-25-02



Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

V. Appendices
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix A: Vicinity Map
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix B: Basin Maps and Areas
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix C: Assumptions
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Assumptions-West Linn Kaady Carwash - West Linn
Project #25-C007

Santa Barbara Unit Hydrogragh (SBUH) Assumptions:
(used for Water Quality, Flow Control, Conveyance)

Storm Events:
Water Quality (WQ) Storm Event* = 1.00* in/24-hours per West Linn Design Standards 5/25
2-year Storm Event = 2.50 in/24-hours per West Linn Design Standards 5/25
10-year Storm Event = 3.45 in/24-hours per West Linn Design Standards 5/25
25-year Storm Event = 3.90 in/24-hours per West Linn Design Standards 5/25
*80% of Average Annual Runoff for West Linn

Time of Concentration 10.0 minutes
Roughness Coefficient 0.013

Curve Number Assumptions:
NRSC Soil Group= C
Impervious Area = 98 per West Linn Design Standards 5/25
Existing Pervious Area= 86 per West Linn Design Standards 5/25
Proposed Pervious Area = 74 per West Linn Design Standards 5/25
Pre-development Area= 70 per West Linn Design Standards 5/25

25-C007_Stormwater Calculations
Assumptions-West Linn Page 1 of 1 7/22/2025
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix D: Soil Resource Report

Exhibit PC-4 Page 4 of 17 CUP-25-03/DR-25-03/VAR-25-02



; Hydrologic Soil Group—Clackamas County Area, Oregon ;
3 3
527840 527850 527860 527870 527880 527890 527900 527910 527920 527930 527940 527950 527960 527970
450 23 24°N | | | | | | | | | | | | | | 450 2324°N
§ °
g_ Soil Map may not be valid at thi ; _§
45° 32N o [ | | | | | | | | | | | | 450 322N
527840 527850 527800 527870 527880 527890 527900 527910 527920 527930 527940 527950 527960 527970
z z
2 Map Scale: 1:625 if printed on A landscape (11" x 8.5") sheet. g
,Meters
¥ N o 5 1 20 Ed A
A 0 Y ) 120 8
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 10N WGS84
Bthibit P@wal Resources Web Spi Survey CUP-25-03/DR-25-03/VAR¥8033

Conservation Service National Cooperative Soil Survey Page 1 of 4



Hydrologic Soil Group—Clackamas County Area, Oregon
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

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: Clackamas County Area, Oregon
Survey Area Data: Version 21, Aug 30, 2024

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 1, 2024—Jul 1,
2024

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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Hydrologic Soil Group—Clackamas County Area, Oregon

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
13C Cascade silt loam, 8to |C 1.9 100.0%
15 percent slopes
Totals for Area of Interest 1.9 100.0%

Description

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

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

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

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

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

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

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is

for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

USDA

=0
|

Natural Resources
Conservation Service
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix E: Geotechnical Report

To be provided in final stormwater report
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix F: Water Quality Calculations
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Total Site (PreDev)

Total Site (PostDev)

Reach A Routing Diagram for 25-C007 Kaady Car Wash
Prepared by Froelich Engineers, Printed 7/23/2025

HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC
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25-C007 Kaady Car Wash Type IA 24-hr Water Quality Rainfall=1.00"
Prepared by Froelich Engineers Printed 7/23/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 2

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Total Site (PreDev) Runoff Area=31,100 sf 0.00% Impervious Runoff Depth=0.00"
Tc=10.0 min CN=70/0 Runoff=0.00 cfs 0.000 af

Subcatchment2S: Total Site (PostDev) Runoff Area=31,100 sf 98.99% Impervious Runoff Depth=0.78"
Tc=5.0 min  CN=74/98| Runoff=0.14 cfs 0.047 af

water quality flow
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25-C007 Kaady Car Wash Type IA 24-hr Water Quality Rainfall=1.00"

Prepared by Froelich Engineers Printed 7/23/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 1S: Total Site (PreDev)

Runoff = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr Water Quality Rainfall=1.00"

Area (sf) CN Description
* 31,100 70
31,100 70 100.00% Pervious Area

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

10.0 Direct Entry,

Subcatchment 1S: Total Site (PreDev)

Hydrograph
0001 | | | | | | | | | | | | | | | | | | |
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25-C007 Kaady Car Wash Type IA 24-hr Water Quality Rainfall=1.00"

Prepared by Froelich Engineers

Printed 7/23/2025

HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 4
Summary for Subcatchment 2S: Total Site (PostDev)
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.14cfs@ 7.92 hrs, Volume= 0.047 af, Depth= 0.78"
Routed to Pond 3P : Det SC-800
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr Water Quality Rainfall=1.00"
Area (sf) CN Description
* 30,786 98
* 314 74
31,100 98 Weighted Average
314 74  1.01% Pervious Area
30,786 98 98.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S: Total Site (PostDev)
Hydrograph
IR N

Flow (cfs)

,,,,,,,,,,,  TypelA 24-hr
- Runoff Area=31,100 sf -
Runoff Volume=0.047 af -
"~ Runoff Depth=0.78"

Time (hours)

Exhibit PC-4 23

T u||/uu|'|'u||/|u||/|/ru|/|u||'|'u||/r/nu|’rlun|nun|uu|nu||nun|uu|nu|||u||uu|ru||nun|uu|nun|
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

CUP-25-03/DR-25-03/VAR-25-02



Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix G: Water Quantity Calculations
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Total Site (PreDev)

- /3p

Total Site (PostDev) Det SC-800

Reach A Routing Diagram for 25-C007 Kaady Car Wash
Prepared by Froelich Engineers, Printed 7/29/2025

HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC
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25-C007 Kaady Car Wash

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC

Name (hours) (inches)
1 2-Year Type IA 24-hr Default 2400 1 250 2
2 10-Year Type IA 24-hr Default 2400 1 345 2
3 25-Year Type IA 24-hr Default 2400 1 390 2
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25-C007 Kaady Car Wash Type IA 24-hr 2-Year Rainfall=2.50"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 3

predev flowrate

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Total Site (PreDev) Runoff Area=31,100 sf 0.00% Impervious Runoff Depth=0.46"
Tc=10.0 min CN=70/0 [Runoff=0.02 cfs 0.027 af

Subcatchment2S: Total Site (PostDev) Runoff Area=31,100 sf 98.99% Impervious Runoff Depth=2.25"
Tc=5.0 min CN=74/98 Runoff=0.41 cfs 0.134 af

Pond 3P: Det SC-800 Peak Elev=103.24' Storage=0.109 af Inflow=0.41 cfs 0.134 af
Outflow=0.02 cfs 0.057 af

Total Runoff Area = 1.428 ac Runoff Volume = 0.161 af Average Runoff Depth = 1.35"
50.50% Pervious = 0.721 ac  49.50% Impervious = 0.707 ac
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25-C007 Kaady Car Wash Type IA 24-hr 2-Year Rainfall=2.50"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 1S: Total Site (PreDev)

Runoff = 0.02cfs@ 8.23 hrs, Volume= 0.027 af, Depth= 0.46"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-Year Rainfall=2.50"

Area (sf) CN Description
* 31,100 70
31,100 70 100.00% Pervious Area

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

Subcatchment 1S: Total Site (PreDev)
Hydrograph

|
R

~_Runoff Area=31,100 sf
Runoff Volume=0.027 af

~ Runoff Depth=0.46"
~ Tc=10.0 min
. CN=70/0

uu-u-uu|ru||'|'|u|/uu|’rlu||'|'|u|/r/u||/uu|’|’un|/|/ru|/uu|nun|uu|nun|uu|nun|uu|uu|nun|uu|nu||uu|
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Time (hours)

Exhibit PC-4 28 CUP-25-03/DR-25-03/VAR-25-02



25-C007 Kaady Car Wash Type IA 24-hr 2-Year Rainfall=2.50"
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Summary for Subcatchment 2S: Total Site (PostDev)

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

Runoff = 041cfs@ 7.90 hrs, Volume= 0.134 af, Depth= 2.25"
Routed to Pond 3P : Det SC-800

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-Year Rainfall=2.50"

Area (sf) CN Description
* 30,786 98
314 74
31,100 98 Weighted Average
314 74  1.01% Pervious Area
30,786 98 98.99% Impervious Area

*

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

5.0 Direct Entry,

Subcatchment 2S: Total Site (PostDev)

Hydrograph
0.40] B S A A R B
0424
| ~ TypelA24-hr
03] 2-Year Rainfall=2.50"
032 ~ Runoff Area=31,100 sf
om] ~ Runoff Volume=0.134 af
8 o2 ~ Runoff Depth=2.25"
§ 0]  Tc=5.0min
o16] . CN=74/98
01z X
01 i i D Rl el Ay e S S e
008
0.06 e i e R S B
0.04 S H
0.02 L N N O —
Ol T T

-u-uu-u||/|u||/uu|'|'u||/|/u||’rlun|/ru||'|'u||/|/ru|/|/un|nun|uu|nun|nu||uu|ru|||un|uu|nu||nur|uu|nu||
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 Pond 3P: Det SC-800

Inflow Area = 0.714 ac, 98.99% Impervious, Inflow Depth = 2.25" for 2-Year event

Inflow = 041cfs@ 7.90 hrs, Volume= 0.134 af

Outflow = 0.02 cfs @ 24.08 hrs, Volume= 0.057 af, Atten=95%, Lag= 971.0 min
Primary = 0.02 cfs @ 24.08 hrs, Volume= 0.057 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=103.24' @ 24.08 hrs Surf.Area= 0.052 ac Storage= 0.109 af

Plug-Flow detention time= 1,215.7 min calculated for 0.057 af (43% of inflow)
Center-of-Mass det. time=930.2 min ( 1,604.6 - 674.4)

Volume Invert Avail.Storage Storage Description
#1A 100.00' 0.049 af 25.25'W x 89.17'L x 3.75'H Field A
0.194 af Overall - 0.070 af Embedded = 0.123 af x 40.0% Voids
#2A 100.50' 0.070 af ADS_StormTech SC-800 +Capx 60 Inside #1

Effective Size= 45.0"W x 33.0"H =>7.11 sf x 7.12'L = 50.6 cf
Overall Size= 51.0"W x 33.0"H x 7.55'L with 0.43' Overlap
60 Chambers in 5 Rows

Cap Storage= 3.4 cf x 2 x 5 rows = 34.2 cf

0.120 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 100.00" 0.625" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 103.65' 8.000" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
Primary OutFlow Max=0.02 cfs @ 24.08 hrs HW=103.24" (Free Discharge)

1=Orifice/Grate (Orifice Controls 0.02 cfs @ 8.63 fps)
2=0rifice/Grate ( Controls 0.00 cfs)

Exhibit PC-4 30 CUP-25-03/DR-25-03/VAR-25-02
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Pond 3P: Det SC-800 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-800 +Cap (ADS StormTech®SC-800 with cap volume)
Effective Size= 45.0"W x 33.0"H =>7.11 sf x 7.12'L = 50.6 cf

Overall Size= 51.0"W x 33.0"H x 7.55'L with 0.43' Overlap

Cap Storage= 3.4 cf x 2 x 5 rows = 34.2 cf

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

12 Chambers/Row x 7.12' Long +0.88' Cap Length x 2 = 87.17' Row Length +12.0" End Stone x 2 = 89.17'
Base Length

5 Rows x 51.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.25' Base Width

6.0" Stone Base + 33.0" Chamber Height + 6.0" Stone Cover = 3.75' Field Height

60 Chambers x 50.6 cf + 3.4 cf Cap Volume x 2 x 5 Rows = 3,069.7 cf Chamber Storage

8,443.0 cf Field - 3,069.7 cf Chambers = 5,373.2 cf Stone x 40.0% Voids = 2,149.3 cf Stone Storage
Chamber Storage + Stone Storage = 5,219.0 cf = 0.120 af

Overall Storage Efficiency = 61.8%

Overall System Size = 89.17' x 25.25' x 3.75'

60 Chambers

312.7 cy Field
199.0 cy Stone

JAVAVAVAYA

Exhibit PC-4 31 CUP-25-03/DR-25-03/VAR-25-02
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Pond 3P: Det SC-800

Hydrograph
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predev flowrate

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Total Site (PreDev) Runoff Area=31,100 sf 0.00% Impervious Runoff Depth=0.98"
Tc=10.0 min CN=70/0 [Runoff=0.11 cfs 0.058 af

Subcatchment2S: Total Site (PostDev) Runoff Area=31,100 sf 98.99% Impervious Runoff Depth=3.20"
Tc=5.0 min CN=74/98 Runoff=0.57 cfs 0.190 af

Pond 3P: Det SC-800 Peak Elev=103.69' Storage=0.119 af Inflow=0.57 cfs 0.190 af
Outflow=0.09 cfs 0.106 af

Total Runoff Area = 1.428 ac Runoff Volume = 0.248 af Average Runoff Depth = 2.09"
50.50% Pervious = 0.721 ac  49.50% Impervious = 0.707 ac

Exhibit PC-4 33 CUP-25-03/DR-25-03/VAR-25-02
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Summary for Subcatchment 1S: Total Site (PreDev)
Runoff = 0.11cfs@ 8.03 hrs, Volume= 0.058 af, Depth= 0.98"
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-Year Rainfall=3.45"
Area (sf) CN Description
* 31,100 70
31,100 70 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 1S: Total Site (PreDev)
Hydrograph
o115 E S R S
0115 B B e e i A L S S
"5 - TypelA24-hr
iy =€ K I I R 10-Year Rainfall=3.45"
Y| ~ Runoff Area=31,100 sf
“oor Runoff Volume=0.058 af -
AR | ~ Runoff Depth=0.98"
z i l77L77:777:77\ | | | _\ ]
200e] . Tc=10.0 min
0.045 2 B _— _—
00 ] . CN=70/0
0.0354 e e et SR SR
0.033 R R s R el il et M
0.025+ Attt e e B e A e
0.024 e e et SR SR
0.0153 S R Tt At it ity i ity Bl it i R
0.01% B B T & T S E——
0005 B : / - - : - / | | | | | | | | |
0 2 4 6 8 10 12 11 16 15 20 25 24 2 28 30 32 34 36 35 40 42 44 46 48
Time (hours)
Exhibit PC-4 34 CUP-25-03/DR-25-03/VAR-25-02
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Summary for Subcatchment 2S: Total Site (PostDev)
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.57cfs@ 7.90 hrs, Volume= 0.190 af, Depth= 3.20"
Routed to Pond 3P : Det SC-800
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-Year Rainfall=3.45"
Area (sf) CN Description
* 30,786 98
* 314 74
31,100 98 Weighted Average
314 74  1.01% Pervious Area
30,786 98 98.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S: Total Site (PostDev)
Hydrograph
0.64 | | | 0.57 cfs | | | | | | | | | | | | | | | |
ossy | lllT rA 24 hr
osd | T T N T :10-YearRamfaIlw345"
of | M Runoff Area=31,100 sf
| B4 Runoff Volume=0.190 af
oy | W Runoff Depth=3.20"

T S I 1 {5 N N E S S S .

2 > A ,,;,,,;,,;,,,;,,,;,,ch-ﬁ.ﬂmlh
=\ 3  CN=T4/98
02”111‘111111111111111 l
TINNV4 UNEEEEEEEEE
oA s,
oosf \ o
00 3 4 & 8 10 12 11 16 16 20 25 24 26 28 30 32 4 36 35 40 42 44 46 48
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Time (hours)

35

CUP-25-03/DR-25-03/VAR-25-02



25-C007 Kaady Car Wash Type IA 24-hr 10-Year Rainfall=3.45"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 12

Summary for Pond 3P: Det SC-800

Inflow Area = 0.714 ac, 98.99% Impervious, Inflow Depth = 3.20" for 10-Year event
Inflow = 0.57cfs@ 7.90 hrs, Volume= 0.190 af

Outflow = 0.09 cfs @ 13.62 hrs, Volume= 0.106 af, Atten=85%, Lag= 343.6 min
Primary = 0.09 cfs @ 13.62 hrs, Volume= 0.106 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=103.69' @ 13.62 hrs Surf.Area= 0.052 ac Storage= 0.119 af

Plug-Flow detention time=945.2 min calculated for 0.106 af (56% of inflow)
Center-of-Mass det. time= 700.6 min ( 1,365.7 - 665.1)

Volume Invert Avail.Storage Storage Description
#1A 100.00' 0.049 af 25.25'W x 89.17'L x 3.75'H Field A
0.194 af Overall - 0.070 af Embedded = 0.123 af x 40.0% Voids
#2A 100.50' 0.070 af ADS_StormTech SC-800 +Capx 60 Inside #1

Effective Size= 45.0"W x 33.0"H =>7.11 sf x 7.12'L = 50.6 cf
Overall Size= 51.0"W x 33.0"H x 7.55'L with 0.43' Overlap
60 Chambers in 5 Rows

Cap Storage= 3.4 cf x 2 x 5 rows = 34.2 cf

0.120 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 100.00" 0.625" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 103.65' 8.000" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
Primary OutFlow Max=0.08 cfs @ 13.62 hrs HW=103.69" (Free Discharge)

1=0Orifice/Grate (Orifice Controls 0.02 cfs @ 9.22 fps)
2=Orifice/Grate (Weir Controls 0.06 cfs @ 0.68 fps)

Exhibit PC-4 36 CUP-25-03/DR-25-03/VAR-25-02
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Pond 3P: Det SC-800 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-800 +Cap (ADS StormTech®SC-800 with cap volume)
Effective Size= 45.0"W x 33.0"H =>7.11 sf x 7.12'L = 50.6 cf

Overall Size= 51.0"W x 33.0"H x 7.55'L with 0.43' Overlap

Cap Storage= 3.4 cf x 2 x 5 rows = 34.2 cf

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

12 Chambers/Row x 7.12' Long +0.88' Cap Length x 2 = 87.17' Row Length +12.0" End Stone x 2 = 89.17'
Base Length

5 Rows x 51.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.25' Base Width

6.0" Stone Base + 33.0" Chamber Height + 6.0" Stone Cover = 3.75' Field Height

60 Chambers x 50.6 cf + 3.4 cf Cap Volume x 2 x 5 Rows = 3,069.7 cf Chamber Storage

8,443.0 cf Field - 3,069.7 cf Chambers = 5,373.2 cf Stone x 40.0% Voids = 2,149.3 cf Stone Storage
Chamber Storage + Stone Storage = 5,219.0 cf = 0.120 af

Overall Storage Efficiency = 61.8%

Overall System Size = 89.17' x 25.25' x 3.75'

60 Chambers

312.7 cy Field
199.0 cy Stone

JAVAVAVAYA

Exhibit PC-4 37 CUP-25-03/DR-25-03/VAR-25-02
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predev flowrate

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Total Site (PreDev) Runoff Area=31,100 sf 0.00% Impervious Runoff Depth=1.26"
Tc=10.0 min CN=70/0 [Runoff=0.15 cfs 0.075 afl

Subcatchment2S: Total Site (PostDev) Runoff Area=31,100 sf 98.99% Impervious Runoff Depth=3.64"
Tc=5.0 min CN=74/98 |Runoff=0.65 cfs |0.217 af

Pond 3P: Det SC-800 Peak Elev=103.71"' Storage=0A419 af Inflow=0.65 cfs 0.217 af
Outflow=0.12 cfs 0.133 af

Total Runoff Area = 1.428 ac Runoff Volum
50.50% Pervio

< 0.292 af Average Runoff Depth = 2.45"
=0.721 ac  49.50% Impervious = 0.707 ac

Peak flowrate for
conveyance

Exhibit PC-4 39 CUP-25-03/DR-25-03/VAR-25-02
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Summary for Subcatchment 1S: Total Site (PreDev)
Runoff = 0.15cfs@ 8.02 hrs, Volume= 0.075 af, Depth= 1.26"
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-Year Rainfall=3.90"
Area (sf) CN Description
* 31,100 70
31,100 70 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 1S: Total Site (PreDev)
Hydrograph
0.16 T o ST AT A -
015 A TypelA24-hr
o -Year Rainfall=3.90"
012 - Runoff Area=31,100 sf
or noff Volume=0.075 af
£ 00 ~ Runoff Depth=1.26"
S L e AO D i
|_T°_ 228 771**T**T**\***\:Fe=10.‘0‘ml‘h77
07 77\77\77:777:777:77\ \7 | | ]
006 ... CN=70/0
0.04 S S U S Hp
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%02 5 & 10 12 14 1o 18 20 22 24 26 25 30 32 34 % 36 40 42 44 46 45
Time (hours)
Exhibit PC-4 40 CUP-25-03/DR-25-03/VAR-25-02
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Summary for Subcatchment 2S: Total Site (PostDev)

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

Runoff = 0.65cfs@ 7.90 hrs, Volume= 0.217 af, Depth= 3.64"
Routed to Pond 3P : Det SC-800

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-Year Rainfall=3.90"

Area (sf) CN Description

* 30,786 98
* 314 74
31,100 98 Weighted Average
314 74  1.01% Pervious Area
30,786 98 98.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S: Total Site (PostDev)
Hydrograph
oAl ] (e
T U R D
-6 TypelA24-hr
0.6’\ | | | | | | | | | | | | |
055 B ”T**l*”l**Jr*ﬁ”f”ﬁ”l”*l”ZS-Ye*al“ RamfaH 390" :
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o B4 Runoff Volume=0.217 af
ot 0 RunoffDepth—3,64:!L
3-”11111111111111“‘
*dr Te=50min
|| @y (CN=74/98
o2y | A&
sl |
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oosy o R R T R R S R R
M
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Summary for Pond 3P: Det SC-800

Inflow Area = 0.714 ac, 98.99% Impervious, Inflow Depth = 3.64" for 25-Year event
Inflow = 0.65cfs@ 7.90 hrs, Volume= 0.217 af

Outflow = 0.12cfs @ 11.21 hrs, Volume= 0.133 af, Atten=82%, Lag= 198.8 min
Primary = 0.12cfs @ 11.21 hrs, Volume= 0.133 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=103.71'@ 11.21 hrs Surf.Area= 0.052 ac Storage= 0.119 af

Plug-Flow detention time=819.7 min calculated for 0.133 af (61% of inflow)
Center-of-Mass det. time=595.3 min ( 1,257.4 - 662.1)

Volume Invert Avail.Storage Storage Description
#1A 100.00' 0.049 af 25.25'W x 89.17'L x 3.75'H Field A
0.194 af Overall - 0.070 af Embedded = 0.123 af x 40.0% Voids
#2A 100.50' 0.070 af ADS_StormTech SC-800 +Capx 60 Inside #1

Effective Size= 45.0"W x 33.0"H =>7.11 sf x 7.12'L = 50.6 cf
Overall Size= 51.0"W x 33.0"H x 7.55'L with 0.43' Overlap
60 Chambers in 5 Rows

Cap Storage= 3.4 cf x 2 x 5 rows = 34.2 cf

0.120 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 100.00" 0.625" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 103.65' 8.000" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
Primary OutFlow Max=0.12 cfs @ 11.21 hrs HW=103.71" (Free Discharge)

1=0Orifice/Grate (Orifice Controls 0.02 cfs @ 9.24 fps)
2=0Orifice/Grate (Weir Controls 0.10 cfs @ 0.80 fps)

Exhibit PC-4 42 CUP-25-03/DR-25-03/VAR-25-02
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Pond 3P: Det SC-800 - Chamber Wizard Field A

Chamber Model = ADS_StormTechSC-800 +Cap (ADS StormTech®SC-800 with cap volume)
Effective Size= 45.0"W x 33.0"H =>7.11 sf x 7.12'L = 50.6 cf

Overall Size= 51.0"W x 33.0"H x 7.55'L with 0.43' Overlap

Cap Storage= 3.4 cf x 2 x 5 rows = 34.2 cf

51.0" Wide + 6.0" Spacing = 57.0" C-C Row Spacing

12 Chambers/Row x 7.12' Long +0.88' Cap Length x 2 = 87.17' Row Length +12.0" End Stone x 2 = 89.17'
Base Length

5 Rows x 51.0" Wide + 6.0" Spacing x 4 + 12.0" Side Stone x 2 = 25.25' Base Width

6.0" Stone Base + 33.0" Chamber Height + 6.0" Stone Cover = 3.75' Field Height

60 Chambers x 50.6 cf + 3.4 cf Cap Volume x 2 x 5 Rows = 3,069.7 cf Chamber Storage

8,443.0 cf Field - 3,069.7 cf Chambers = 5,373.2 cf Stone x 40.0% Voids = 2,149.3 cf Stone Storage
Chamber Storage + Stone Storage = 5,219.0 cf = 0.120 af

Overall Storage Efficiency = 61.8%

Overall System Size = 89.17' x 25.25' x 3.75'

60 Chambers

312.7 cy Field
199.0 cy Stone

JAVAVAVAYA

Exhibit PC-4 43 CUP-25-03/DR-25-03/VAR-25-02
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CONCRETE DETENTI

ON PIPE ANALYSIS

Total Site (PostDev)

6P

Det Conc Pipe

Routing Diagram for 25-C007 Kaady Car Wash
Prepared by Froelich Engineers, Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC
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25-C007 Kaady Car Wash

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC

Name (hours) (inches)
1 2-Year Type IA 24-hr Default 2400 1 250 2
2 10-Year Type IA 24-hr Default 2400 1 345 2
3 25-Year Type IA 24-hr Default 2400 1 390 2

Exhibit PC-4 46 CUP-25-03/DR-25-03/VAR-25-02



25-C007 Kaady Car Wash

Type IA 24-hr 2-Year Rainfall=2.50"
Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 3

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment2S: Total Site (PostDev) Runoff Area=31,100 sf 98.99% Impervious Runoff Depth=2.25"
Tc=5.0 min CN=74/98 Runoff=0.41 cfs 0.134 af
Pond 6P: Det Conc Pipe Peak Elev=102.63' Storage=0.105 af Inflow=0.41 cfs 0.134 af

Outflow=0.02 cfs 0.066 af

Total Runoff Area = 0.714 ac Runoff Volume = 0.134 af Average Runoff Depth = 2.25"

1.01% Pervious = 0.007 ac  98.99% Impervious = 0.707 ac

Exhibit PC-4 47 CUP-25-03/DR-25-03/VAR-25-02



25-C007 Kaady Car Wash Type IA 24-hr 2-Year Rainfall=2.50"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 2S: Total Site (PostDev)

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

Runoff = 041cfs@ 7.90 hrs, Volume= 0.134 af, Depth= 2.25"
Routed to Pond 6P : Det Conc Pipe

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr 2-Year Rainfall=2.50"

Area (sf) CN Description
* 30,786 98
314 74
31,100 98 Weighted Average
314 74  1.01% Pervious Area
30,786 98 98.99% Impervious Area

*

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

5.0 Direct Entry,

Subcatchment 2S: Total Site (PostDev)

Hydrograph
0.40] B S A A R B
0424
| ~ TypelA24-hr
03] 2-Year Rainfall=2.50"
032 ~ Runoff Area=31,100 sf
om] ~ Runoff Volume=0.134 af
8 o2 ~ Runoff Depth=2.25"
§ 0]  Tc=5.0min
o16] . CN=74/98
01z X
01 i i D Rl el Ay e S S e
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25-C007 Kaady Car Wash Type IA 24-hr 2-Year Rainfall=2.50"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 5

Summary for Pond 6P: Det Conc Pipe

Inflow Area = 0.714 ac, 98.99% Impervious, Inflow Depth = 2.25" for 2-Year event

Inflow = 041cfs@ 7.90 hrs, Volume= 0.134 af

Outflow = 0.02 cfs @ 24.07 hrs, Volume= 0.066 af, Atten=95%, Lag= 970.2 min
Primary = 0.02 cfs @ 24.07 hrs, Volume= 0.066 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=102.63' @ 24.07 hrs Surf.Area= 0.065 ac Storage= 0.105 af

Plug-Flow detention time=1,181.4 min calculated for 0.066 af (49% of inflow)
Center-of-Mass det. time=915.5 min ( 1,590.0 - 674.4 )

Volume Invert Avail.Storage Storage Description
#1A 100.00' 0.028 af 22.00'W x 129.00'L x 3.08'H Field A
0.201 af Overall - 0.132 af Embedded = 0.069 af x 40.0% Voids
#2A 100.00' 0.087 af RCP Round 30 x 96 Inside #1

Inside= 30.0"W x 30.0"H => 4.91 sf x 8.00'L = 39.3 cf
Outside= 37.0"W x 37.0"H => 7.46 sf x 8.00'L = 59.7 cf
96 Chambers in 6 Rows

0.114 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 100.00" 0.700" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 102.90' 8.000" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
Primary OutFlow Max=0.02 cfs @ 24.07 hrs HW=102.63" (Free Discharge)

1=Orifice/Grate (Orifice Controls 0.02 cfs @ 7.76 fps)
2=0Orifice/Grate ( Controls 0.00 cfs)

Exhibit PC-4 49 CUP-25-03/DR-25-03/VAR-25-02



25-C007 Kaady Car Wash Type IA 24-hr 2-Year Rainfall=2.50"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 6

Pond 6P: Det Conc Pipe - Chamber Wizard Field A

Chamber Model = RCP Round 30 (Round Reinforced Concrete Pipe)
Inside= 30.0"W x 30.0"H => 4.91 sf x 8.00'L = 39.3 cf
Outside= 37.0"W x 37.0"H => 7.46 sf x 8.00'L = 59.7 cf

37.0" Wide + 6.0" Spacing = 43.0" C-C Row Spacing

16 Chambers/Row x 8.00' Long = 128.00' Row Length +6.0" End Stone x 2 = 129.00' Base Length
6 Rows x 37.0" Wide + 6.0" Spacing x 5 + 6.0" Side Stone x 2 = 22.00' Base Width

37.0" Chamber Height = 3.08' Field Height

96 Chambers x 39.3 cf = 3,769.9 cf Chamber Storage
96 Chambers x 59.7 cf = 5,732.0 cf Displacement

8,750.5 cf Field - 5,732.0 cf Chambers = 3,018.5 cf Stone x 40.0% Voids = 1,207.4 cf Stone Storage
Chamber Storage + Stone Storage = 4,977.3 cf = 0.114 af

Ove orage Gy B¢

Overall System Size = 129.00' x 22.00' x 3.08'

OVERALL SIZE

96 Chambers
324.1 cy Field
111.8 cy Stone

[OOOOOO
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Printed 7/29/2025

Type IA 24-hr 2-Year Rainfall

25-C007 Kaady Car Wash

Prepared by Froelich Engineers

Page 7

HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC

Pond 6P: Det Conc Pipe

Hydrograph

E Inflow

O Primary

2.6.
5

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

8 10 12 14 16

6

CUP-25-03/DR-25-03/VAR-25-02

51

Exhibit PC-4



25-C007 Kaady Car Wash

Type IA 24-hr 10-Year Rainfall=3.45"
Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 8

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment2S: Total Site (PostDev) Runoff Area=31,100 sf 98.99% Impervious Runoff Depth=3.20"
Tc=5.0 min CN=74/98 Runoff=0.57 cfs 0.190 af
Pond 6P: Det Conc Pipe Peak Elev=102.95' Storage=0.111 af Inflow=0.57 cfs 0.190 af

Outflow=0.09 cfs 0.117 af

Total Runoff Area = 0.714 ac Runoff Volume = 0.190 af Average Runoff Depth = 3.20"

1.01% Pervious = 0.007 ac  98.99% Impervious = 0.707 ac

Exhibit PC-4 52 CUP-25-03/DR-25-03/VAR-25-02



25-C007 Kaady Car Wash
Prepared by Froelich Engineers

Type IA 24-hr 10-Year Rainfall=3.45"
Printed 7/29/2025

HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 9
Summary for Subcatchment 2S: Total Site (PostDev)
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.57cfs@ 7.90 hrs, Volume= 0.190 af, Depth= 3.20"
Routed to Pond 6P : Det Conc Pipe
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-Year Rainfall=3.45"
Area (sf) CN Description
* 30,786 98
* 314 74
31,100 98 Weighted Average
314 74  1.01% Pervious Area
30,786 98 98.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S: Total Site (PostDev)
Hydrograph
0.64 | | | 0.57 cfs | | | | | | | | | | | | | | | |
ossy | lllT rA 24 hr
osd | T T N T :10-YearRamfaIlw345"
oof | 4 Runoff Area=31,100 sf
| B4 Runoff Volume=0.190 af
oy | W Runoff Depth=3.20"
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25-C007 Kaady Car Wash Type IA 24-hr 10-Year Rainfall=3.45"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 10

Summary for Pond 6P: Det Conc Pipe

Inflow Area = 0.714 ac, 98.99% Impervious, Inflow Depth = 3.20" for 10-Year event
Inflow = 0.57cfs@ 7.90 hrs, Volume= 0.190 af

Outflow = 0.09 cfs @ 12.65 hrs, Volume= 0.117 af, Atten=84%, Lag= 285.2 min
Primary = 0.09 cfs @ 12.65 hrs, Volume= 0.117 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=102.95' @ 12.65 hrs Surf.Area= 0.065 ac Storage= 0.111 af

Plug-Flow detention time=908.7 min calculated for 0.117 af (62% of inflow)
Center-of-Mass det. time=684.7 min ( 1,349.8 - 665.1)

Volume Invert Avail.Storage Storage Description
#1A 100.00' 0.028 af 22.00'W x 129.00'L x 3.08'H Field A
0.201 af Overall - 0.132 af Embedded = 0.069 af x 40.0% Voids
#2A 100.00' 0.087 af RCP Round 30 x 96 Inside #1

Inside= 30.0"W x 30.0"H => 4.91 sf x 8.00'L = 39.3 cf
Outside= 37.0"W x 37.0"H => 7.46 sf x 8.00'L = 59.7 cf
96 Chambers in 6 Rows

0.114 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 100.00" 0.700" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 102.90' 8.000" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
Primary OutFlow Max=0.09 cfs @ 12.65 hrs HW=102.95" (Free Discharge)

1=0Orifice/Grate (Orifice Controls 0.02 cfs @ 8.22 fps)
2=Orifice/Grate (Weir Controls 0.07 cfs @ 0.70 fps)
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25-C007 Kaady Car Wash Type IA 24-hr 10-Year Rainfall=3.45"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 11

Pond 6P: Det Conc Pipe - Chamber Wizard Field A

Chamber Model = RCP Round 30 (Round Reinforced Concrete Pipe)
Inside= 30.0"W x 30.0"H => 4.91 sf x 8.00'L = 39.3 cf
Outside= 37.0"W x 37.0"H => 7.46 sf x 8.00'L = 59.7 cf

37.0" Wide + 6.0" Spacing = 43.0" C-C Row Spacing

16 Chambers/Row x 8.00' Long = 128.00' Row Length +6.0" End Stone x 2 = 129.00' Base Length
6 Rows x 37.0" Wide + 6.0" Spacing x 5 + 6.0" Side Stone x 2 = 22.00' Base Width
37.0" Chamber Height = 3.08' Field Height

96 Chambers x 39.3 cf = 3,769.9 cf Chamber Storage
96 Chambers x 59.7 cf = 5,732.0 cf Displacement

8,750.5 cf Field - 5,732.0 cf Chambers = 3,018.5 cf Stone x 40.0% Voids = 1,207.4 cf Stone Storage

Chamber Storage + Stone Storage = 4,977.3 cf = 0.114 af
Overall Storage Efficiency = 56.9%
Overall System Size = 129.00' x 22.00' x 3.08'

96 Chambers
324.1 cy Field
111.8 cy Stone

[OOOOOO
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3.45"

Page 12

Printed 7/29/2025

Type IA 24-hr 10-Year Rainfall

Pond 6P: Det Conc Pipe
Hydrograph

HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC

25-C007 Kaady Car Wash
Prepared by Froelich Engineers
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25-C007 Kaady Car Wash

Type IA 24-hr 25-Year Rainfall=3.90"
Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 13

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment2S: Total Site (PostDev) Runoff Area=31,100 sf 98.99% Impervious Runoff Depth=3.64"
Tc=5.0 min CN=74/98 Runoff=0.65 cfs 0.217 af
Pond 6P: Det Conc Pipe Peak Elev=102.96' Storage=0.112 af Inflow=0.65 cfs 0.217 af

Outflow=0.13 cfs 0.144 af

Total Runoff Area = 0.714 ac Runoff Volume = 0.217 af Average Runoff Depth = 3.64"

1.01% Pervious = 0.007 ac  98.99% Impervious = 0.707 ac

Exhibit PC-4 57 CUP-25-03/DR-25-03/VAR-25-02



25-C007 Kaady Car Wash Type IA 24-hr 25-Year Rainfall=3.90"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 14

Summary for Subcatchment 2S: Total Site (PostDev)

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

Runoff = 0.65cfs@ 7.90 hrs, Volume= 0.217 af, Depth= 3.64"
Routed to Pond 6P : Det Conc Pipe

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-Year Rainfall=3.90"

Area (sf) CN Description

* 30,786 98
* 314 74
31,100 98 Weighted Average
314 74  1.01% Pervious Area
30,786 98 98.99% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S: Total Site (PostDev)
Hydrograph
oAl ] (e
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25-C007 Kaady Car Wash Type IA 24-hr 25-Year Rainfall=3.90"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 15

Summary for Pond 6P: Det Conc Pipe

Inflow Area = 0.714 ac, 98.99% Impervious, Inflow Depth = 3.64" for 25-Year event
Inflow = 0.65cfs@ 7.90 hrs, Volume= 0.217 af

Outflow = 0.13cfs @ 10.69 hrs, Volume= 0.144 af, Atten=80%, Lag= 167.5 min
Primary = 0.13cfs @ 10.69 hrs, Volume= 0.144 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=102.96' @ 10.69 hrs Surf.Area= 0.065 ac Storage= 0.112 af

Plug-Flow detention time=789.5 min calculated for 0.144 af (66% of inflow)
Center-of-Mass det. time=585.3 min ( 1,247.4 - 662.1)

Volume Invert Avail.Storage Storage Description
#1A 100.00' 0.028 af 22.00'W x 129.00'L x 3.08'H Field A
0.201 af Overall - 0.132 af Embedded = 0.069 af x 40.0% Voids
#2A 100.00' 0.087 af RCP Round 30 x 96 Inside #1

Inside= 30.0"W x 30.0"H => 4.91 sf x 8.00'L = 39.3 cf
Outside= 37.0"W x 37.0"H => 7.46 sf x 8.00'L = 59.7 cf
96 Chambers in 6 Rows

0.114 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1  Primary 100.00" 0.700" Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 102.90' 8.000" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads
Primary OutFlow Max=0.13 cfs @ 10.69 hrs HW=102.96" (Free Discharge)

1=0Orifice/Grate (Orifice Controls 0.02 cfs @ 8.25 fps)
2=0Orifice/Grate (Weir Controls 0.11 cfs @ 0.82 fps)
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25-C007 Kaady Car Wash Type IA 24-hr 25-Year Rainfall=3.90"

Prepared by Froelich Engineers Printed 7/29/2025
HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC Page 16

Pond 6P: Det Conc Pipe - Chamber Wizard Field A

Chamber Model = RCP Round 30 (Round Reinforced Concrete Pipe)
Inside= 30.0"W x 30.0"H => 4.91 sf x 8.00'L = 39.3 cf
Outside= 37.0"W x 37.0"H => 7.46 sf x 8.00'L = 59.7 cf

37.0" Wide + 6.0" Spacing = 43.0" C-C Row Spacing

16 Chambers/Row x 8.00' Long = 128.00' Row Length +6.0" End Stone x 2 = 129.00' Base Length
6 Rows x 37.0" Wide + 6.0" Spacing x 5 + 6.0" Side Stone x 2 = 22.00' Base Width
37.0" Chamber Height = 3.08' Field Height

96 Chambers x 39.3 cf = 3,769.9 cf Chamber Storage
96 Chambers x 59.7 cf = 5,732.0 cf Displacement

8,750.5 cf Field - 5,732.0 cf Chambers = 3,018.5 cf Stone x 40.0% Voids = 1,207.4 cf Stone Storage

Chamber Storage + Stone Storage = 4,977.3 cf = 0.114 af
Overall Storage Efficiency = 56.9%
Overall System Size = 129.00' x 22.00' x 3.08'

96 Chambers
324.1 cy Field
111.8 cy Stone

[OOOOOO
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Type IA 24-hr 25-Year Rainfall

Pond 6P: Det Conc Pipe
Hydrograph

HydroCAD® 10.20-6a s/n 10688 © 2024 HydroCAD Software Solutions LLC

25-C007 Kaady Car Wash
Prepared by Froelich Engineers
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix H: Stormwater Conveyance Calculations
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Froelich Engineers ABT 10:30 24-Jul-25

Project 25-C007
Kaady Car Wash

GRAVITY PIPE FLOW (Chezy-Manning)
6—inch Pipe @ 1.5%

EEREPE

diameter = 6.0"

slope = 1.50%

material: ABS, PVC

Manning's n = 0.013

depth of flow = 93.82% of diameter (max)

1.32"

wetted perimeter
area = 0.19 s.f.
hydraulic radius = 0.14'
velocity = 3.87 fps
flow = 0.74 cfs
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Froelich Engineers ABT 10:30 24-Jul-25

Project 25-C007
Kaady Car Wash

GRAVITY PIPE FLOW (Chezy-Manning)
8—inch Pipe @ 1.0%

ERENPL

diameter = 8.0"

slope = 1.00%

material: ABS, PVC

Manning's n = 0.013

depth of flow = 93.82% of diameter (max)

1.76"

wetted perimeter
area = 0.34 s.f.
hydraulic radius = 0.19'
velocity = 3.83 fps
flow = 1.30 cfs
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix I: Utility Plan / Details
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SHEET NOTES

1. PIPE BEDDING AND BACKFILL FOR ALL UTILITIES SHALL BE DONE

PER DETAIL X/C5.X.
2. STRUCTURES LOCATIONS ARE BASED ON CENTER OF
I
STRUCTURE.
tva architects inc.
3. INSTALL TRUST BLOCK ON FIRE AND WATER LINES PER DETAIL X 1750 sw yamhill st | suite 150
& XICX.X. portland, oregon 97205
phone: 503 220 0668
KEY NOTES www.tvaarchitects.com

2 FIELD VERIFY LOCATION AND IE OF EXISTING XX" XXXXX
LATERAL PRIOR TO CONSTRUCTION.

7 /

o

I
o
o

- /

/ / 1 COORDINATE WATER SERVICE POINT OF CONNECTION TO
/

EXISTING DISCHARGE TO OFFSITE EXISTING X" LATERAL WITH CITY OF WEST LINN.
DITCH
1)
[
/ =
/
/

/ PLANS.
= UTILITY LABEL LEGEND
® / STRUCTURE LABEL
/
/

3 IRRIGATION BACKFLOW ASSEMBLY VAULT, SEE LANDSCAPE

» / UTILITY TYPE (SD=STORM DRAINAGE, S=SANITARY
SEWER, W=WATER, FP=FIRE PROTECTION)

SD WQMH-1
' SDTD-2 RIM=175.05
SD EX CB-1 RIM=174.35 E 6" IN=169.59 (W) STRUCTURE TYPE CALLOUT
IE 6" IN=169.59 (NE) 2 ID NUMBER (WHERE APPLICABLE)
[} {
/

SD TD-1
XX XX-XX

IE 6" OUT=172.00 (S)
IE 6" OUT=167.29 (SE)
RIM=174.09. / 19LF - 6"SD /s
IE 6" OUT=171.50 (S) $=5.14% SD CB-1 g
_ B OUT=172.00 (SW) / ém(x RTXX' _—=— LOCATION (WHERE APPLICABLE)
@
IEIN = XXX |~— STRUCTURE INFO (WHERE APPLICABLE)

——— 9
SD EX MH-1 ! ; o 3
|4 1o} s \ ] IE OUT = XX.X
~—50LF g5 I A———— YN \ SD EX CB-2
SDEX M2 !

SD @)
PIPE LABEL

[ ~?=1.66 ——l, ~— \
i /' RiM=166.5¢
UTILITY LENGTH

) —Z99LF - esp
SD COTG-1 / e — \ ), R 14 LF - 6"SD ~ IE 12" IN=163.75 (W)
" OUT= / 6% = - <0 " IN=163.5

IE 6" OUT=171.40 (E) SD COTG-2 !0 $=2.00% MIN. _ _g'S} IE 8" IN=163.55 (SW)
5LF -6'SD ! . _IE 6" OUT=170.57 (E) X 52 IE 4" IN=163.75 (S) o
~= AQ o IE 12" OUT=163.55 (N)

§=2.00% | = o UTILITY SIZE
! = \ r 2 / / ! ’— UTILITY TYPE
— /
/

. Py O / s
2 %:*-3611?5 & XXLF - XX XX
=3.14%

/
SD FCMH-1 SDEX CB-3
S=XXX%

WEST LINN, OREGON

RIM=175.21
IE 6" IN=166.67 (NW)
IE 8" OUT=164.17 (NE) 2 SLOPE (WHERE APPLICABLE)
IE 6" OUT=164.17 (S) 5/

STRUCTURE TYPE

>
» 90 LF -6"SS / CALLOUT DESCRIPTION DETAIL REF.

$=2.00% MIN. 0.0
$'ss BEND BEND, USE FITTING IF APPLICABLE
BWV BACKWATER VALVE —@ %

Q CB TRAPPED CATCH BASIN
co CLEANOUT TO GRADE

SS EX MH-1
RIM=166.6 / CONN CONNECTION

X S " >
ot & S
I 3 FCMH FLOW CONTROL MANHOLE

/
SD SC-800 CHAMBER DETEKTION SYSTEM
SEE SHEET C5.2 FOR STRUCTURE LAYOUT FD FOUNDATION DRAINAGE POINT OF CONN.
FH FIRE HYDRANT

z
&
i &
2y
o GV GATE VALVE
Q% OF OUTFALL

57 LF . g
~===8'sp
~0.00% 7

~

©

KAADY CAR WASH

f ov OVERFLOW INLET
£ SDMH 48" DIA. STORM DRAIN MH
/ & ™ TRENCH DRAIN
3 TEE TEE CONNECTION
s

/
WYE WYE CONNECTION ——
WQMH WATER QUALITY MANHOLE A Revisions

SHEET LEGEND

CONNECT TO WASTE LINE. SEE PLUMBING PLANS FOR —@
CONTINUATION. SIZE AS NOTED.

~
w

CONNECT TO STORM DRAIN/ROOF DRAIN. SEE PLUMBING
PLANS FOR CONTINUATION. SIZE AND IE AS NOTED.

CONNECT TO COLD WATER SYSTEM. SEE PLUMBING PLANS
FOR CONTINUATION. SIZE AS NOTED.

1LF-2'W / /
/

UTILITY CROSSING. PROVIDE 12" MIN.
CLEARANCE, U.N.O.

CNONONO

g N
Wwo———— N m”:w/w cg—¢
w - ———6— I — CONSTRUCTION
B SET

w G L —VV\XLLAMETTE DRIVE ( ’
| | UTILITY

. PLAN

Project # 22005

C4.0

CUP-25-03/DR-25-03/VAR-25-02. 7.9.2025
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SCALE 1 INCH = 20 FEET
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Exhibit PC-4

METER SIDE CUSTOMER SIDE
3

! 50° ‘

2" WILKINS 975XL2 PLAN
REDUCED PRESSURE
BACKFLOW PREVENTER

ASSEMBLY (OR EQUAL) 5]
z
z <
HOTBOX VALVE COVER B4
ENCLOSURE MODEL u
NUMBER HB2 o

PART NUMBER |

HF013039028 (OR EQUAL)

4" CONCRETE SLAB
3" 4" OF 3/4"-0 COMPACTED BEDDING MATERIAL

NOTE: ELEVATION

1. HOTBOX ENCLOSURE SHALL BE INSULATED AND HEATED. COORDINATE WITH
ELECTRICAL PLANS FOR CONNECTION.

2. RPBA SHALL BE ACCESSIBLE BY VERTICALLY LIFTING OFF ENCLOSURE.
CONTRACTOR TO VERIFY ACCESSIBILITY PRIOR TO CONSTRUCTION.

REDUCED PRESSURE BACKFLOW ASSEMBLY
10 SCALE: NTS

CONCRETE COLLAR.
3000 PSI CONCRETE
OMIT IN NON-TRAFFIC

HEAVY DUTY 26" MIN SQ. CONFLIGTS WiTh CURS
. TRAFFIC GRATE.
6.00" MIN. RIM=PER PLAN #4 REBAR LOOP
TYP.
PAVEMENT
a2
- =

GREASE
TRAP W/
HINGED LID

PIPE SIZE
PER PLAN

— IEPER
PLAN

ENGINEERED FILL

SECTION

NOTES:
1. CONTRACTOR TO WIDEN EXCAVATION AS REQUIRED TO OBTAIN COMPACTION WITH
CONTRACTORS COMPACTION EQUIPMENT.

2. 1/4" STEEL PLATE, BITUMINOUS COATED. AS MANUFACTURED BY GIBSON STEEL BASINS
OR APPROVED EQUAL.

TRAPPED CATCH BASIN

EXISTING AC

X SCALE: NTS

GROUT FRAME, TYP.
FINISH GRADE.
SURFACE TYPE PER PLAN

MANHOLE FRAME AND
COVER AS SPECIFIED

N
-

IE (IN)= L1 SHEAR GATE NOTE 2
MATCH OUTLET —
Y PIPE DIAMETER —_— PER PLAN

PRECAST SECTIONS, —
HEIGHT VARIES. SEE
NOTE 1.

Js ] P
0 Z
- =

PREFORMED ‘
RUBBER GASKET

PVC CAP W/ 5/8" — o

ORIFICE & FINE BZ3

MESH SCREEN 33
C 6" COMPACTED
SUBBASE ROCK

NOTES:

1. ALL PRECAST SECTIONS SHALL CONFORM TO REQUIREMENTS OF ASTM C-478.

2. ALL CONNECTING PIPES SHALL HAVE FLEXIBLE, GASKETED AND UNRESTRAINED JOINT
WITHIN 18" OF MANHOLE VAULT. PIPE SIZES NOTED ON PLANS. PIPE CONNECTION TO
MANHOLES SHALL HAVE KOR-N-SEAL BOOT OR APPROVED EQUAL.

3. ORIFICE AND OVERFLOW ELEVATIONS ARE RELATIVE TO IE (OUT)

FLOW CONTROL MANHOLE

[}
g
0% zz32
= w==
i ERR
L 5
MANHOLE TOP. :
STYLE PER \ ~— 25
TABLE BELOW. e 3
LADDER OVERFLOW PIPE
SIZE 8"
ES Drived —\\N:aéu LIFT
2 g HANDLE SECURE OVERFLOW PIPE
z TYP. WITH 3'%0.9 GAGE,
[ e STAINLESS STEEL, BOLTED
60" MIN. OR EMBEDDED 2" IN WALL
OVERFLOW AT 3" SPACING, MIN. ONE
ke ELEVATION ] SUPPORT
\\
PREFORMED —7—| da i J”ZN
RUBBER [~ 36" MIN.
GASKET

6 SCALE: NTS

68

RESURFACING MATCH
EXISTING PAVEMENT
SECTION

PAVED | UNPAVED
AREAS |~ AREAS

SAWCUT
LINE

DETECTABLE

PAVEMENT WARNING TAPE

J—

¥

|

12" ———=i
SATISFACTORY
SOIL MATERIAL

36" MIN.
(IF IE IS NOT PROVIDED)
FINAL
TRENCH
BACKFILL
(VARY)

|~~~ 12 GA TRACER
WIRE

INITIAL
TRENCH
BACKFILL

D/2 f=—12.00"

|l 4.00"MIN.
(6" IN ROCK)

1
|
! |
N i
7S
PN
2
N
f—————— |E DEPTH PER PLAN —————————=

BEDDING

!
|

6" _l‘ 6"
- D —=f

MIN = MmN

TYPICAL PIPE BEDDING AND BACKFILL

X SCALE: NTS

&
SEE NOTE 2 MIN.
PAVERS, PER
I_ 5" —I LANDSCAPE PLAN
i, _
a3

\

p L. J"Z

0 <

T - FE

f
SEENOTE 1 — | X z
z

SECTION

NOTES:
1. TRENCH DRAIN SHALL BE PRE-SLOPED 4" WIDE ZURN OR ACO TRENCH DRAIN OR
APPROVED EQUAL.

2. TRENCH DRAINS GRATE SHALL BE LOCKABLE HEAVY DUTY TRENCH GRATE - CLASS C.

3. TRENCH SYSTEM SHALL BE INSTALLED PER MANUFACTURER'S INSTRUCTIONS.

TRENCH DRAIN -4 INCH WIDE

X SCALE: NTS

HARD SURFACE : LANDSCAPE AREA
CAST IRON FRAME AND | MECHANICAL PLUG
COVER TO FINISHED | WITH GASKET
GRADE IN PAVED AREAS RISER O.D.

CAST IRON FRAME

AC PVM'T OR CONC. PAVING OR + '2" MIN. SET IN CONCRETE
OTHER SURFACING

=/ — 1" MAX.

N
S = r=
. | —— #4 HOOP CENTERED
6" MIN. } . IN 3000 PSI
| \ i CONCRETE PAD.
R
4" MIN. ‘ |

PROVIDE ;" MIN.
CLEARANCE FOR
CONCRETE PAD AND

L/é RISER PIPE

RISER PIPE

/ TRENCH BACKFILL

WYE BRANCH 45° BEND
CARRIER
PIPE
INSTALL PLUG WITH
GASKET IF END OF
LINE
— /™ sERVICE CONNECTION

NOTES:

\ IF REQUIRED
BEDDING MATERIAL

1. CAST IRON FRAME AND COVER SHALL MEET H-20 LOAD REQUIREMENT.

N

. FOR CARRIER PIPE SIZE 6"J AND LESS, PROVIDE RISER PIPE SIZE TO MATCH CARRIER PIPE.

w

. FOR CARRIER PIPE SIZE 8"QJ AND LARGER, RISER PIPE SHALL BE 6"Q.

~

. RISER PIPE MATERIAL TO MATCH CARRIER PIPE MATERIAL.

STANDARD CLEANOUT (COTG)

tva architects inc.

1750 sw yamhill st | suite 150
portland, oregon 97205
phone: 503 220 0668
www.tvaarchitects.com

WEST LINN, OREGON
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PROPOSED LAYOUT

RS
ISTORMTECH SC-800 END CAPS
[STONEABOVE(n) |

PROPOSE!
[STORMTECH SC-800 CHAMBE! L}L:;ﬂgbm‘b.}!ﬂdﬂ

D ELEVATIONS
AVEWEN A

Al
0 F STONE:
(PERIMETER STONE INCLUDED) C-800 CHANBER:
(COVER STONE INCLUDED) 7 TOP MANIFOLD INVERT-
B, LUDED) LATOR ROW PLUS INVERT:
TTOM CONNECTION INVERT:

[BOTTOM OF STONE:

ISOLATOR ROW PLUS
(SEE DETAIL)

PLACE MINIMUM 12.50' OF ADSPLUS625 WOVEN GEOTEXTILE OVER BEDDING
STONE AND UNDERNEATH CHAMBER FEET FOR SCOUR PROTECTION AT ALL

CHAMBER INLET ROWS

THERMOPLASTIC LINER (SEE TECH NOTE #6.50 PROVIDED BY OTHERS /

DESIGN BY OTHERS)

7 7 7
/ 7,
7 // / /.

NOTES
- HE SITE DESIGN EN'
+  NOT FOR CONSTRUC

STORMTECH HIGHLY RECOMMENDS
FLEXSTORM INSERTS IN ANY UPSTREAM
STRUCTURES WITH OPEN GRATES

ELEVATED BYPASS MANIFOLD

N

i —

SUMP DEPTH TBD BY
SITE DESIGN ENGINEER
(24" [600 mm] MIN RECOMMENDED)

NYLOPLAST

24" (600 mm) HDPE AC'
USE EZ END CAP PAR'

Exhibi

t PC-4

EZ/TYP OF ALL 24" BOT1

SOF ALL 12" TOP CONNE!
TTYP OF ALL 12" BOTTON

5

|
w<—£§§
83
}/B
/G
=/
il I

CCOVER REQUIREMEN"
STORAGE VOLUME CAN B

/~ SC-800 END CAP

525 WOVEN GEOTEXTILE
) CHAMBERS
INUOUS FABRIC WITHOUT

OF SEDIMENT AND RECC
L INSPECTION OF SEDIME
“EP 2. IF NOT, PROCEED 1

F ISOLATOR ROW PLUS

N PLUS THROUGH OUTLE
/01D A CONFINED SPACE
NTRY IF ENTERING MANF
"EP 2. IF NOT, PROCEED 1

EAD OF 45" (1.1 m) OR MC
RIS CLEAN

‘ERVATIONS AND ACTION

STORMTECH SYSTEM.

UST THE INSPECTION INT
IONS.

OWS THAT MAINTENANC

69

JERDRAIN DETAIL
NTS

STORMTECH
CHAMBER

OUTLET MANIFOLD
Ve

4

FOUNDATION STONE

BENEATH
ADS GEOSYNTHETICS 601T
HH“HQ NON-WOVEN GEOTEXTILE
0
Jununue STORMTECH

END CAP

[FOUNGATION STONE
BENEATH CHAMBERS|

ADS GEOSYNTHETICS 601T
NON-WOVEN GEOTEXTILE

R SITE DESIGN ENGINEER

SYSTEMS SECTIONB S
3500, MC-4500 & MC-7200 SYSTEMS

ACCEPTABLE FILL MATERIALS: !

N DESCRIPTIC
'ER D' STARTS FROM THE

TOM OF FLEXIBLE ANY SOIL/IROCK MATERIALS, NATIVE SOILS,
GRADE ABOVE. NOTE THAT CHECK PLANS FOR PAVEMENT SUBGI

OF THE 'D' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGAT

YER 'C' STARTS FROM THE PROGESSED AGGRE

3 LAYER) TO 15" (375 mm)
NOTE THAT PAVEMENT

" MOST PAVEMENT SUBBASE MATERIALS C/
LAYER. LAYER

NDING THE CHAMBERS

LAYER) TO THE 'C' LAYER CLEAN, CRUSHED, ANGUL

OR RECYCLED CONC
SHAMBERS FROM THE CLEAN, CRUSHED, ANGUL
OM) OF THE CHAMBER OR RECYCLED CONC

TIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOF
FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 6" (150 1
SED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT

BE PLACEI
IN LAYER

LAYER D’ UP TO THE FINISHED GRADE. MOST PAVEMENT SU
OR 'B' THE MATERIAL SHOULD ALSO MEET THE ACCEPTABILI

SYNTHETICS NON-WOVEN GEOTEXTILE ON BOTH SIDES OF
JUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS.
NOTE 6.50 FOR NON-WOVEN WEIGHT REcoMMENnATloris/L

("

\ SC-800 END CAP.

SUBGRADE SOILS J
(SEE NOTE 3)

‘M F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUG
NCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN C
$SESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF
- MOISTURE CONDITIONS. REFERENCE STORMTECH DESIGN MANUAL FOR
LY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVA

3 SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOC
TION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE L
’E DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINEL
IATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73°

I
tva architects inc.

1750 sw yamhill st | suite 150
portland, oregon 97205

phone: 503 220 0668
www.tvaarchitects.com

<N

FROEL I

CIVIL - STRUCTURA

Portand, OR. | Bend, OR. | Denver, CO.

WEST LINN, OREGON
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DETAILS
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Kaady Car Wash — West Linn Froelich Engineers
Job #25-C007

(Land Use) Stormwater Management Report

Appendix J: Operations and Maintenance Plan

to be provided in final stormwater report
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