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| hereby certify that this Stormwater Management Report for the proposed event center at the Clackamas
County Fairgrounds has been prepared by me or under my supervision and meets minimum standards of the
City of Canby normal standards of engineering practice. | hereby acknowledge and agree that the jurisdiction
does not and will not assume liability for the sufficiency, suitability, or performance of drainage facilities

designed by me.
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EXECUTIVE SUMMARY

The Clackamas County Fairgrounds project is located at 694 NE 4™ Avenue in Canby, Oregon.
The project site is within the jurisdiction of the City of Canby. Design and analysis pertaining
to stormwater management will be in accordance with the City of Canby Public Works Design
Standards, December 2019 (PWDS).

The project proposes the construction of a multi-purpose space with surrounding asphalt. Per
the City, frontage improvements for the project are not required. The project site has a
cumulative area of 38.76 acres with an area of disturbance of 91,051 sf. The proposed work is
expected to generate 88,917 sf of new and replaced impervious area. All stormwater runoff
from the project is required to be treated and infiltrated onsite since there is no public
stormwater system surrounding the site to discharge to.

An upstream basin drains runoff towards the project site and will be captured in the proposed
storm system for treatment and infiltration.

As aresult of the anticipated new and redeveloped impervious area, the City of Canby requires
the implementation of stormwater management approach will be addressed as follows:

e Water Quality Approach
o A Low Impact Development Approach (LIDA) will be constructed to filter and
infiltrate stormwater runoff. The LIDA will be an infiltration rain garden.
e Water Quantity Approach
o The proposed LIDA has been designed to infiltrate all stormwater runoff up
through and including the 100-year, 24-hour stormwater event. An emergency
overflow will convey stormwater east into an existing pond.

The purpose of this report is to accomplish the following.
e Describe pre- and post-development basins and drainage;
e Describe the design and analysis of the proposed stormwater management facilities;
and,
e Demonstrate compliance with the PWDS pertaining to stormwater management.



Clackamas County Fairgrounds Multi-Purpose Building May 4, 2023
Storm Water Report Page 1 of 17

PROJECT DESCRIPTION

The Clackamas County Fairgrounds project is located at 694 NE 4" Avenue in Canby, Oregon.
The project site is within the jurisdiction of the City of Canby. Design and analysis pertaining
to stormwater management will be in accordance with the City of Canby Public Works Design
Standards, December 2019 (PWDS).

The project proposes the construction of a multi-purpose space with surrounding asphalt. Per
the City, frontage improvements for the project are not required. The project site has a

cumulative area of 38.76 acres; the proposed work is expected to generate 88,917 sf of new
and replaced impervious area.

Figure 1 - Canby Locator Map
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Figure 2 - City of Canby Aerial Map

EXISTING CONDITIONS

Project Location
The project site is located within the confines of the Clackamas County Fairgrounds. See Figure
2 above. The existing site is bare with gravel and grass but previously contained a livestock

barn.

Site size and tax lot: The project site has an area of 37.91 acres, on tax lots: 31E33: 100,
AC2400, AD500, AD600, AD700, DA101, DA500, AD1601, AD1604.

Land use/zoning: The site is zoned “R-1" (Low Density Residential).

Page 2 of 17
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Topography: Onsite surveying was performed by Centerline Concepts Land Surveying in July
2022. Onsite topography is flat with a gentle slope towards the east.

Drainage & Stormwater Systems: Stormwater runoff from the project site either infiltrates
or is conveyed to an existing pond to the north; there is no public stormwater management
system intercepting runoff from the property.

Flood Map

The site is located within Zone X (un-shaded) per flood insurance rate map (FIRM) number
41005C0264D & 41005C0268D. FEMA's definition of Zone X (un- shaded) is an area of minimal
flood hazard (See Technical Appendix: Exhibits - National Flood Hazard Layer FIRMette).

Site Geology

The soil type as classified by the United States Department of Agriculture Soil Survey of
Clackamas County is Latourell loam with a corresponding hydrologic group rating of B (See
Technical Appendix;: H&H Modeling - Hydrologic Soil Group for Clackamas County Area,
Oregon).

Geotechnical Report & Infiltration Testing

A geotechnical engineering investigation was completed by Landslide Technology on
December 13, 2022 (See Technical Appendix: Geotechnical Infiltration Testing Letter Report).
Two test pits were explored to a depth of 6.9 and 6.7 feet with corresponding infiltration rates
of >40 and 17 in/hr, respectively. The Geotechnical Engineer recommends using the lesser of
the two rates with a factor of safety of two (2); therefore, the proposed LIDA was design with
an infiltration rate of 8.50 in/hr.

Static groundwater was observed at approximately 18 feet below ground surface.

Onsite Basin Areas

The proposed area to be disturbed is approximately 91,051 sf. The project area was
considered 100 percent pervious.

Upstream Basin Areas

An upstream basin drains runoff towards the project site and will be captured in the proposed

storm system for treatment and infiltration.

Table 1 shows the existing and upstream basin areas (See Technical Appendix: Exhibits -
Existing Site Conditions).

Page 3 of 17
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Existing Onsite Basin Area Sq. ft. | Acres
Impervious Area 0 0.000
Pervious Area: 91,051 2.090
Upstream Basin Area

Impervious Area 5,894 0.135
Pervious Area: 9,191 0.211
Total Area 106,136 | 2.436

Table 1 - Onsite and Upstream Basin Areas

POST-DEVELOPED CONDITIONS

Post-Developed Site

The project proposes the construction of a multi-purpose space with surrounding asphalt.
Runoff from the new building and surrounding asphalt and concrete will drain to a proposed
storm system that will discharge to a LIDA infiltration facility to be located north of the new
building. Emergency overflow discharges will be conveyed east into an existing pond.

Basin Area

Table 2 shows the anticipated post-developed impervious and pervious areas (See Technical
Appendix: Exhibits - Post-Developed Site Conditions). The upstream basin will not be revised;
refer to Table 1 for the basin properties.

Post-Developed Basin Area Sq. ft. | Acres
Impervious Area: 88,917 | 2.041
Pervious Area: 2,134 0.049
Total Area 91,051 | 2.090

Table 2 - Post-Developed Basin Areas

HYDROLOGIC ANALYSIS DESIGN GUIDELINES

Design Guidelines

The stormwater facility has been designed to comply with the City of Canby Public Works
Design Standards, December 2019 (PWDS). The requirements are as follows;

¢ Infiltrate all runoff from storm events up through the 10-year, 24-hour.
e Capture and treat runoff following chapter 4.6 of Clean Water Services Design Manual.
o Precede treatment facility with a water quality manhole designed for the 25-
year, 24-hour storm event.
e Design conveyance system to pass the 10-year storm event without surcharge, and a
25-year event with surcharge but keeping the hydraulic grade line below the manhole
lids.

Page 4 of 17
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Hydrograph Method

Naturally occurring rainstorms dissipate over long periods of time. An effective way of
estimating storm rainfall is by using the hydrograph method. The Santa Barbara Urban
Hydrograph (SBUH) method was used to develop runoff rates. The computer software
program XPSTORM was used in modeling the hydrology and hydraulics to size the proposed
stormwater facilities.

Design Storm

The rainfall distribution to be used for this area is the design storm of 24-hour duration based
on the standard Type 1A rainfall distribution. Table 3 shows total precipitation depths for the
various storm events, which were used as multipliers for the Type 1A 24-hour rainfall
distribution (See Technical Appendix: H&H Modeling - Oregon NOAA Atlas 2 Isopluvials).

Recurrence Precipitation
Interval (years) | Depth (inches)
2 2.50
5 3.00
10 3.50
25 4.00
100 4.50

Table 3 - Design Storms
Curve Number
The major factors for determining the CN values are hydrologic soil group, cover type,
treatment, hydrologic condition, and antecedent runoff condition. The curve number
represents runoff potential from the ground. Table 2-2a in the TR-55 manual were used to
determine the appropriate curve numbers (See Technical Appendix: H&H Modeling - Table 2-
2a Runoff Curve Numbers).

The pervious curve number used for existing and post-developed conditions is 61,
corresponding to open space in good condition. A curve number of 98 was used for all
impervious areas.

Time of Concentration
The time of concentration was calculated using the TR-55 method and contours onsite. Land
coverage for the existing and upstream basin was assumed to be grass, which has a Manning’s
n of 0.15. The calculated time of concentration for the existing and upstream basin is 28 and
18 minutes, respectively. The post-developed time of concentration for the onsite area is
assumed to be 5 minutes.

Basin Runoff
The existing, upstream and post-developed runoff rates area shown in Table 4 below (See
Technical Appendix; H&H Modeling - Hydrographs).

Page 5 of 17
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Recurrence Existing Runoff | Upstream Runoff | Post-Developed
Interval (years) Rate (cfs) Rate (cfs) Runoff Rate (cfs)
2 0.033 0.066 1.175
5 0.055 0.080 1.424
10 0.080 0.098 1.672
25 0.125 0.120 1.921
100 0.196 0.144 2.170

Table 4 - Runoff Rates

WATER QUALITY

Rain Garden Characteristics
The proposed rain garden will be constructed with 18" of growing medium, 3:1 side slopes
and a total depth of 2.50 feet.

A pretreatment manhole following Clean Water Services Drawing No. 250 and 270 will precede
the rain garden. Per the CWS D&C, the following equation was used to size the pretreatment
area of the structure:

Sump Volume = (20 cf/ 1 cfs ) x ( 25-yr Peak Flow )
25-yr Peak Flow = 2.04 cfs (Post-Developed Runoff + Upstream Runoff)
Required Sump Volume = 40.8 cf

The diameter of the manhole will be 60” with a sump of 36” measured below the snout (18"
below the invert out of the manhole).

WATER QUANTITY

Design Guidelines

Per Section 4.301 in the PWDS, the 10 year storm event is required to be infiltrated onsite;
however, there is no public storm system to connect to. Therefore, the proposed rain garden
has been designed to infiltrate all storm events. An emergency overflow will convey high flows
along the east side of the rain garden which will drain east into the existing pond. Table 5
below shows the volume capacity of the proposed rain garden.

Elevation | Surface Area | Average Surface Sectional Total Volume
(ft) (ft?) Area (ft?) Volume (ft3) (f3)

133.25 925
1,108 1,108

134.25 1,292 1,108
1,503 1,503

135.25 1,715 2,611
1,831 916

135.75 1,948 3,527

Table 5 - Rain Garden Volume Capacity

Page 6 of 17
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Rip Rap Sizing

Outfall protection was designed to prevent scouring at the outfall into the rain garden. The
velocity at the pipe’s outfall was determined using the XPSTORM model during the 100-year
storm event (See Technical Appendix: H&H Modeling XPSTORM Output - Conveyance Data).
The design of the outfall protection follows ODOT's riprap calculations (See Technical
Appendix: Calculations - Riprap Sizing). Table 6 shows the minimum rip rap dimensions.

Diameter Velocity of Pipe . Width @ | Width @
of Pipe Outfall when Rg:szp foﬂ;h Outfall | Bottom Le(r;gth
(inches) Flowing Full (fps) (ft) (ft)
12 2.76 50 1.00 3 7 8

Table 6 - Minimum Riprap Dimensions

HYDRAULIC ANALYSIS

The private storm drain systems have been sized to convey all storm events up to and
including the 25-yr with a minimum freeboard of 1 ft of freeboard.

Methodology

As with the hydrologic analysis, XPSTORM was used to perform a dynamic routing analysis
based off runoff rates derived via the SBUH method. An XPSTORM model was developed and
evaluated for the post-developed basin (See Technical Appendix: H&H Modeling - Hydraulic
Layout).

System Performance

In post-developed conditions, the proposed storm drain systems are expected to sufficiently
convey flows for up to and including the 25-yr storm event with at least one foot of freeboard
except for the trench drain which will have a minimum 0.27 feet (Technical Appendix:
XPSTORM Output - Conveyance Data).

OPERATIONS & MAINTENANCE

An Operations & Maintenance Plan (OMP) was prepared to provide a single-source document
to explain the maintenance requirements for the proposed stormwater management facilities
onsite, which will all be maintained by the Clackamas County Fairgrounds. The OMP is included
in the Technical Appendix.

DOWNSTREAM ANALYSIS

A downstream analysis has not been conducted since all stormwater runoff is being infiltrated
onsite.

SUMMARY

The proposed stormwater facility has been designed to meet and exceed the requirements of
the City of Canby.

Page 7 of 17
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December 13, 2022
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P TIME OF CONCENTRATION
) 4
[PROJECT NO. CCFG [ BY KEF |  DATE 4/1/2023
SHEET FLOW
INPUT Onsite Upstream Basin
Type 5 Type 5 Type 5
Surface Description Grass (short Grass (short Grass (short
prairie) prairie) prairie)
Manning's "n" 0.15 0.15 0.15
Flow Length, L 300 ft 222 ft ft
2-Yr 24 Hour Rainfall, P, 2.5in 2.5in 2.5 in
Land Slope, s 0.0173 ft/ft 0.0277 ft/ft 0.0410 ft/ft
OUTPUT
Travel Time 0.47 hr 0.31 hr 0.00 hr
SHALLOW CONCENTRATED FLOW
INPUT VALUE VALUE VALUE
Surface Description Unpaved Unpaved Unpaved
Flow Length, L 34 ft ft ft
Watercourse Slope*, s 0.029 ft/ft 0 ft/ft 0 ft/ft
OUTPUT
Average Velocity, V 2.75 ft/s 9.99 ft/s 1.91 f/s
Travel Time 0.003 hr 0.000 hr 0.000 hr
CHANNEL FLOW
INPUT VALUE VALUE VALUE
Cross Sectional Flow Area, a 0 ft* 0 ft* 0 ft*
Wetted Perimeter, P,, 0 ft 0 ft 0 ft
Channel Slope, s 0 ft/ft 0 ft/ft 0 ft/ft
Manning's "n" 0.24 0.24 0.24
Flow Length, L 0 ft 0 ft 0 ft
OUTPUT
Average Velocity 0.00 ft/s 0.00 ft/s 0.00 ft/s
Hydraulic Radius, r=a/P,, 1.00 ft 1.00 ft 1.00 ft
Travel Time 0.00 hr 0.00 hr 0.00 hr
Watershed or Subarea T, = 0.47 hr 0.31 hr 0.00 hr
Watershed or Subarea T. = 28 minutes 18 minutes 0 minutes

CIVIL ENGINEERING | WATER RESOURCES | COMMUNITY PLANNING




> RIPRAP SIZING

) 4
PROJECT NAME CCFG BY KEF DATE 5/1/2023
PROJECT NO. 22799 |
Input Values
\'/ Average velocity 2.76 ft/s
Do Culvert diameter 12 in
g gravity 32.2 ft/s*
Output Values
R_iprap Class _ Riprap Class 50
Description Formula Value
%
F, Value F, =— 0.49
Ng* D,
Riprap size (ds) d =25D *F Min ds = 0.50 ft 0.50 ft 6.00 in
Apron length (Ls,) | L, =D, (8+1710g FO] Min Fo = 1.00 8.00 ft 96.00 in
Riprap depth Depth=2*d; 1.00 ft 12.00 in
Ri idth Il
Iprap width at outfa W, =3%D 3.00 ft 36.00 in
(Wy) ! o
Riprap Width at P ¢ .
bottor (W,) W, =L, % s X2+W, 7.00 ft 84.00 in
Discharge Flow Required Protection
Velocity (fps) (Minimum Dimensions)
Type Depth Width Length Height
Oto5 Riprap | 2 x (max stone size) Diameter + 6 ft As Calculated Crown + 1 ft

Diameter + 6ft. Or 3x

6to 10 Riprap | 2 x (max stone size) | Diameter which ever As Calculated Crown + 1 ft
is greater
Riprap or _ Di_ameter + 6ft. Or 4x
11 to 20 Gabion 2 x (max stone size) | Diameter which ever As Calculated Crown + 1 ft
is greater
Over 20 Engineered Energy Dissipater Required

Note: U.S. Army Corp. Of Engineers design formulas for erosion and riprap requirements at culvert and storm-
drain outlets.

CIVIL ENGINEERING | WATER RESOURCES | COMMUNITY PLANNING
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MAP INFORMATION

The soil surveys that comprise your AOIl 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:
Survey Area Data:

Clackamas County Area, Oregon
Version 18, Oct 27, 2021

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

Date(s) aerial images were photographed: Aug 1, 2019—Sep
12,2019

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
53A Latourell loam, 0 to 3 B 32.7 100.0%
percent slopes
Totals for Area of Interest 32.7 100.0%

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

usba  Natural Resources

Conservation Service

Web Soil Survey

National Cooperative Soil Survey

5/3/2022
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Chapter 2 Estimating Runoff

Technical Release 55

Urban Hydrology for Small Watersheds

Table 2-2a  Runoff curve numbers for urban areas 1/
|

Curve numbers for

Cover description -----------——eeoeeeeooooooo ] hydrologic soil group ——————
Average percent
Cover type and hydrologic condition impervious area 2 A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.) 3':
Poor condition (grass cover < 50%) .........cccevverireneneiiniencneenen. 68 79 86 89
Fair condition (grass cover 50% to 75%) ... 49 69 79 84
Good condition (grass cover > 75%) .....coceverereririenerererieneniene 39 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc.
(EXCIUANG TIGNE-OFWAY) cerrreersereoseeseeee oo 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
TIGIE-Of-WAY) ..eiiieiiiiieieeie e 98 98 98 98
Paved; open ditches (including right-of-way) .........c.cccceeeveeene 83 89 92 93
Gravel (including right-0f-way) .........cccocevverreninieieneieeene. 76 85 89 91
Dirt (including right-0f-Way) .......ccccccevererereneneinneneeeeeene 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) 4/ ..........c.cccc.c... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,
desert shrub with 1- to 2-inch sand or gravel mulch
and basin bOrders) .........cccceviveeienieniinieieeeeee e 96 96 96 96
Urban districts:
Commercial and business 85 89 92 94 95
INAUSEIIAL ..o 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (tOWN hOUSES) .....ccueeierierieiiieeieeeecee e 65 77 85 90 92
1/4 QCT@ ettt en 38 61 75 83 87
1/B ACTE ettt 30 57 72 81 86
1/2 QCTE ettt 25 54 70 80 85
1 acre 20 51 68 79 84
2UACTES ettt 12 46 65 7 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) 5/ 7 86 91 94

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

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

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

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

cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage

(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

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

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

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

2-b



XPSTORM RUNOFF DATA - CCFG - HYDRAULIC ANAYLSIS

INPUT FOR XPSTORM: EXISTING, UPSTREAM AND POST-DEVELOPED

Runoff Parameters (Input) 2-yr Storm Event 5-yr Storm Event 10-yr Storm Event | 25-yr Storm Event | 100-yr Storm Event
Node Name Area Imp CN Tc Precip Peak Precip Peak Precip Peak Precip Peak Precip Peak
ac % min. in cfs in cfs in cfs in cfs in cfs
Existing 2.09 0 61 28 2.50 0.03 3.00 0.06 3.50 0.08 4.00 0.13 4.50 0.20
Total 2.09
Upstream 0.14 100 61 18 2.50 0.07 3.00 0.08 3.50 0.10 4.00 0.12 4.50 0.14
0.21 0 61 18
Total 0.35
Post 2.04 100 98 5 2.50 1.18 3.00 1.42 3.50 1.67 4.00 1.92 4.50 217
0.05 0 61 5
Total 2.09
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| . ] sasny MPAREA  PERV  DRANS
I "CANBY GARDENS" : - (AC)  AREA(AC)  TO
|L i 1| (@) oz 0000  SDRDO1
@ o020 0000  SDRD 02
G ozs0 0000  SDRD 03
(&) oz 0000  SDRDO04
G o 0000  SDCBO1
(&) oo 0000  SDCBO2
@ oo 0000  SDCB 03
0211 0135  SDCB 05
(& o 0000  SDCBO04
0076 0000  SDCB 05
() oose 0000  SDCB 06
(1 oee 0022  SCBO7
(1 o084 0007  SDCB 08
0026 0005  SDCB 09
(5 0060 0000  SDCB10
0.056 0000  SDCB 11
() oo 0000  SBCB 12
0.028 0000  SDCB13
0.082 0000  SDCB14
0.146 0012 Sg\?g“
IMPERVIOUS CN = 98
PERVIOUS CN = 61
TIME OF CONCENTRATION = 5 MIN
H =L N
CLACKAMAS COUNTY FAIRGROUNDS W@ E ﬁmu:so" -
MULTI-PURPOSE BUILDING ) a0 MAY 2023

CLACKAMAS COUNTY FAIRGROUNDS POST-DEVELOPED CONVEYANCE BASINS
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XPSTORM RUNOFF DATA: CONTRIBUTING CONVEYANCE BASIN

INPUT FOR XPSTORM: POST-DEVELOPED

Runoff Parameters (Input) 2-yr Storm Event 5-yr Storm Event 10-yr Storm Event | 25-yr Storm Event | 100-yr Storm Event
Node Name Area Imp CN Tc Precip Peak Precip Peak Precip Peak Precip Peak Precip Peak
ac % min. in cfs in cfs in cfs in cfs in cfs

SDCB 01 0.15 100 98 5 2.5 0.09 3 0.10 3.50 0.12 4.00 0.14 4.50 0.16

SDCB 02 0.02 100 98 5 25 0.01 3 0.01 3.50 0.01 4.00 0.01 4.50 0.02

SDRD 01 0.25 100 98 5 2.5 0.14 3 0.17 3.50 0.20 4.00 0.23 4.50 0.26

SDCB 03 0.02 100 98 5 2.5 0.01 3 0.02 3.50 0.02 4.00 0.02 4.50 0.02

SDCB 04 0.02 100 98 5 25 0.01 3 0.01 3.50 0.02 4.00 0.02 4.50 0.02

SDCB 05 0.29 100 98 5 2.5 0.17 3 0.20 3.50 0.24 4.00 0.28 4.50 0.32
0.14 0 61 5

SDCB 06 0.09 100 98 5 25 0.05 3 0.06 3.50 0.07 4.00 0.08 4.50 0.09

SDRD 02 0.25 100 98 5 2.5 0.14 3 0.17 3.50 0.21 4.00 0.24 4.50 0.27

SDCB 07 0.17 100 98 5 25 0.10 3 0.12 3.50 0.14 4.00 0.16 4.50 0.18
0.02 0 61 5

SDCB 14 0.08 100 98 5 25 0.05 3 0.06 3.50 0.07 4.00 0.08 4.50 0.09

SDTD 01-END 0.15 100 98 5 25 0.08 3 0.10 3.50 0.12 4.00 0.14 4.50 0.16
0.01 0 61 5

SDCB 13 0.03 100 98 5 2.5 0.02 3 0.02 3.50 0.02 4.00 0.03 4.50 0.03

SDRD 04 0.25 100 98 5 2.5 0.14 3 0.17 3.50 0.20 4.00 0.23 4.50 0.26

SDCB 12 0.03 100 98 5 25 0.02 3 0.02 3.50 0.02 4.00 0.03 4.50 0.03

SDCB 11 0.06 100 98 5 2.5 0.03 3 0.04 3.50 0.05 4.00 0.05 4.50 0.06

SDCB 10 0.06 100 98 5 2.5 0.04 3 0.04 3.50 0.05 4.00 0.06 4.50 0.06

SDCB 09 0.03 100 98 5 2.5 0.02 3 0.02 3.50 0.03 4.00 0.03 4.50 0.03
0.01 0 61 5

SDRD 03 0.25 100 98 5 25 0.14 3 0.17 3.50 0.21 4.00 0.24 4.50 0.27

SDCB 08 0.08 100 98 5 2.5 0.05 3 0.06 3.50 0.07 4.00 0.08 4.50 0.09
0.01 0 61 5
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XPSTORM CONVEYANCE DATA - CCFG - HYDRAULIC ANALYSIS
POST-DEVELOPED CONDITIONS - 2-YEAR STORM EVENT

Location Conduit Properties Conduit Results Conduit Profile
; Station Diameter | Length Siope Design Qe || e _Max_m USGrnd [ DSGrnd | USIE DS IE USFb | DSFb | USHGL | DSHGL
Link From To desi Velocity Depth y/do
Tt e % QRS s ft/s ft Tt e e Tt Tt Tt Tt Tt
Link96 SDCB 01 SDCO 01 0.67 7.19 113 0.02 0.0 71 0.13 0.19 139.24 30.88 376 74 162 3.01 137.62 36.87
Tinka7 SDCO 01 T 200 44,00 0.5 003 009 ) 013 013 73988 | 14079 367 5 3.01 415 T36.87 3664
Link136 T SDCO 03 200 .00 0.5 0.04 0.09 34 017 017 7140.79 3845 5 4 215 .87 7136.64 58
ink99 2 T3 .00 .92 0.5 0.09 0.24 .98 0.21 0.21 141.13 40.71 .4 .2 4.55 4., 136.58 .50
[ TinkTo0 3 T4 200 .06 0.5 0.10 0. 01 022 022 14071 4005 3 1 221 3 136,50 33
Link101 7 SDCO 04 200 .00 0.5 0.10 0.26 07 022 022 140.05 38.10 1 i 372 8 136,33 28
Link102 SDCO 06 00 4.00 0.5 0.17 0.43 3 0.28 0.28 138.9 37.40 357 35. Kl 7 135.96 35.64
Link103 6 17 200 .00 05 0.19 047 0 038 038 T37.7 38.63 35.1 4, 3 4 13542 35.20 |
Link104 7 T8 .00 .00 0.5 . 0.25 0.62 .8 0.51 0.51 138.6: 38.50 4.8 4.4 .4 3.33 135.20 35.17
Link105 8 SDCO 17 00 44.00 0.5 2. 0.51 1.30 32 0.60 0.60 138.5 37.83 47 4,44 33 2.79 13517 35.04
Link106 SDCB 0: T 0.67 12.79 9.9 3. 0.00 001 56 0.12 0.8 739.06 40.79 7.8 52 25 415 137.81 64|
Link107. SDRD 0 2 0.50 19.83 8.2 1.61 0.09 0.14 4.76 0.21 041 140.00 4113 38.0 37 .90 4.55 138.10 .5¢
Link108 SDCB 0 3 0.67 20.75 72 3.28 0.00 0.01 4.27 0. 0.32 138.97 40.71 7.8 2 16 4.2 137.81 .50
Link109 SDCB 0: 4 0.67 2077 8.1 349 0.00 001 621 0. 032 139.79 40.05 7.8 T 96 3. 137.83 33
Linl SDCB 05 5 0.67 9.00 114 414 0.04 0.17 11.63 0. 0.42 139.32 38.95 6.7 5. .52 2.9 136.80 5.96
Lin SDCB 06 3 0.67 2.60 0.4 0.76 0.07 0.05 0.39 0. 0.44 138.74 37.78 35.1 35 32 2.3 13542 35.42
Lini SDRD 02 7 0.50 9.76 0.5 0.40 036 0.14 11 0. 077 138.86 3863 | 1349 4, 65 34 13521 35.20
Linl SDCB 07 8 0.67 31.34 34 2.25 0.04 0.10 0.67 0.5 0.77 137.05 38.50 5.7 4, 24 3.33 135.82 35.17
Link114 SDCB 14 SDCO 16 0.67 7.27 0.6 0.91 0.05 0.05 1.31 0.11 0.16 140.06 40.71 7.7 7.62 2.30 2.98 137.76 137.73
Link115 SDCO 16 SDCO 14 T.00 34.65 0.5 2.50 002 005 725 0.10 0.10 T40.71 4021 7.6 732 298 273 137.73_| 137.48
Link116 SDCO 14 T16 1.00 20.78 0.5 2.52 0.03 0.06 0.86 0.19 0.19 140.21 139.98 137.3 137.27 2.73 2.52 137.48 137.46
Link117 T16 T15 1.00 19.22 0.5 2.52 0.08 0.21 1.89 0.20 0.20 139.98 139.84 137.3 137.17 2.52 247 137.46 137.37
Link118 T15 SDCO 13 1.00 32.00 0.5 2.52 0.09 0.22 1.98 0.20 0.20 139.84 139.03 137.2 137.01 247 1.82 137.37 137.21
Link119 Ti4 SDCO 12, 1.00 32.00 0.5 252 0.10 026 2.06 022 022 139.62 13867 | 1368 | 13665 2.60 1.81 137.03_| 136.87
Link120 T13 SDCO 11 1.00 16.00 0.5 252 0.12 029 2.4 023 023 139.70 13831 1364 | 136.28 311 1.80 13659 | 136,51
Link121 T12 SDCO 10 1.00 18.00 0.5 2.52 0.12 0.31 217 0.24 0.24 139.88 137.95 136.0 135.92 3.63 1.79 136.25 136.16
Link122 T11 T10 1.00 24.56 0.5 2.52 0.18 0.45 232 0.31 0.31 139.59 139.21 135.7 135.60 3.58 3.31 136.01 135.90
Link144 T10 SDCO 09 1.00 9.44 0.5 2.52 0.20 0.50 243 0.31 0.31 139.21 138.40 135.6 135.55 331 2.54 135.90 135.86
Link124 9 T8 1.00 26.02 0.5 252 023 058 1.70 051 051 138.94 13850 | 1348 | 13466 375 333 13519 | 13517
Link125 SDTD 01-END SDTD 01-START 033 138.55 0.0 0.13 0.64 0.08 1.55 028 084 137.02 13633 | 1357 | 13498 1.18 1.07 13584 | 13526
Link126 SDTD 01-START T9 0.33 37.87 0.5 0.13 0.64 0.08 1.03 0.40 1.22 136.33 138.94 135.0 134.79 1.07 3.75 135.26 135.19
Link127 SDCB 13 SDCO 14 0.67 14.01 23 1.85 0.01 0.02 1.10 0.10 0.15 139.69 140.21 137.7 137.32 1.95 273 137.74 137.48
Link128 SDRD 04 T16 0.50 7.54 8.5 1.64 0.09 0.14 3.11 0.19 0.38 140.09 139.98 137.9 137.27 2.08 2.52 138.01 137.46
Link129 SDCB 12 T15 0.67 324 0.5 0.86 0.02 0.02 022 020 029 139.42 139.84 | 1372 | 13717 2.05 247 137.37_| 137.37
Link130 SDCB 11 T14 0.67 324 0.6 0.96 0.03 0.03 037 022 032 139.06 13962 | 1368 | 136.81 204 2.60 13703 | 137.03
Link131 SDCB 10 T13 0.67 3.28 0.6 0.96 0.04 0.03 0.42 0.23 0.34 138.69 139.70 136.4 136.36 2.10 3.11 136.59 136.59
Link132 SDCB 09 T12 0.67 3.25 0.6 0.96 0.02 0.02 0.29 0.24 0.35 138.90 139.88 136.0 136.01 2.65 3.63 136.25 136.25
Link133 SDRD 03 11 0.50 7.54 0.5 041 035 0.14 .39 029 057 139.28 13959 | 1358 | 13572 326 358 13602 | 13601
Link134 SDCB 08 T10 0.67 1581 7.1 327 0.02 0.05 3.00 030 045 137.92 139.21 1367 | 135.60 113 331 13679 | 135.90
Link135 SDCO 03 iF] 1.00 7.99 0.5 252 0.04 0.09 093 021 021 138.45 14113 | 1364 | 13637 1.87 455 13658 | 136.58
Link101.1 SDCO 04 SDCO 05 1.00 69.81 0.5 2.52 0.10 0.26 1.85 0.26 0.26 138.10 137.75 136.1 135.71 1.82 1.79 136.28 135.97
Link101.1.1 SDCO 05 15 1.00 6.00 0.5 2.52 0.10 0.26 1.57 0.28 0.28 137.75 138.95 135.7 135.68 1.79 2.99 135.97 135.96
Link102.1 SDCO 06 T6 1.00 46.00 0.5 2.52 0.17 0.43 2.30 0.29 0.29 137.40 137.78 135.4 135.13 1.76 2.36 135.64 135.42
Link118.1 SDCO 13 T4 1.00 40.00 0.5 252 0.09 022 1.89 022 022 139.03 139.62 | 1370 | 13681 1.82 2.60 137.21 | 137.03
Link119.1 SDCO 12 T13 1.00 57.99 0.5 252 0.10 0.26 .98 023 023 138.67 13970 | 1367 | 13636 1.81 311 13687 | 13659
Link120.1 SDCO 11 T12 1.00 54.00 0.5 2.52 0.12 0.29 2.10 0.24 0.24 138.31 139.88 136.3 136.01 1.80 3.63 136.51 136.25
Link121.1 SDCO 10 T11 1.00 40.82 0.5 2.49 0.12 0.31 1.90 0.29 0.29 137.95 139.59 135.9 135.72 1.79 3.58 136.16 136.01
Link145 SDCO 09 SDCO 08 .00 11147 05 253 020 050 250 030 030 13840 13703 | 1356 | 13500 254 173 13586 | 13530
Link145.1 SDCO 08 T9 1.00 41.97 0.5 252 020 0.50 207 040 040 137.03 13894 | 1350 | 13479 173 375 13530 | 13519
Link105.1 SDCO 17 SEDMH 01 1.00 112.00 0.5 252 051 1.28 236 1.01 1.01 137.83 13723 | 1344 | 13068 2.79 234 13504 | 134.89
Link105.1.1 SEDMH 01 POND 1.00 112.00 0.4 2.21 0.58 1.27 1.57 1.52 1.52 137.23 135.75 130.7 133.25 2.34 0.98 134.89 134.77
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XPSTORM CONVEYANCE DATA - CCFG - HYDRAULIC ANALYSIS
POST-DEVELOPED CONDITIONS - 5-YEAR STORM EVENT

Location Conduit Properties Conduit Results Conduit Profile
; Station Diameter | Length Siope Design Qe || e ~Max | Max Flow USGrnd [ DSGrnd | USIE DS IE USFb | DSFb | USHGL | DSHGL
Link From To desi Velocity Depth y/do
i e % QS s fi/s Tt i i i i i i i T

Link96 SDCB 01 SDCO 01 0.67 7.19 113 0.03 0.10 .30 0.14 0.21 139.24 30.88 376 74 162 3.00 137.62 36.88
[inko7 SHCO 01 T 200 44,00 0.5 004 0.10 57 014 014 73988 | 14079 367 5 3.00 214 T36.88 36.66
Link136 T SDCO 03 200 .00 0.5 0.05 0.1 3 0.19 0.19 7140.79 3845 5 4 214 185 73666 60
ink99 2 T3 .00 .92 0.5 0. 0.29 0 0.23 0.23 141.13 40.71 .4 .2 4.53 4.19 136.60 .52
[ TinkTo0 3 T4 200 .06 0.5 0. 030 0.24 0.24 14071 4005 3 1 219 70 13652 35
Link101 7 SDCO 04 200 .00 0.5 0. 032 i 0.24 024 40.05 38.10 1 370 80 136,35 30
Link102 SDCO 06 00 4.00 0.5 0.2 0.52 52 0.31 0.31 138.9 37.40 357 35. 96 73 135.99 3567
Link103 6 17 200 .00 05 023 057 0 051 051 13771 3863 351 4. 33 30 73546 3533

Link104 7 T8 .00 .00 0.5 0.29 0.74 89 0.65 0.65 138.6: 38.50 4.8 4.4 .30 3.19 135.33 35.3

Link105 8 SDCO 17 00 44.00 0.5 2 0.61 154 3.29 0.79 0.79 138.5 37.83 47 4,44 19 2.60 135. 352

Link106 SDCB 0: T 0.67 12.79 9.9 3 0.00 001 567 0.14 020 739.06 20.79 7.8 52 25 314 737, 66|

Link107. SDRD 0 2 0.50 19.83 8.2 1.61 0.11 017 4.72 0.23 0.46 140.00 4113 38.0 .37 .89 4.53 138. .60
Link108 SDCB 0 3 0.67 20.75 72 3.28 0.01 0.02 48 0.23 0.35 138.97 40.71 7.8 2 Kl 419 137.81 52
Link109 SDCB 0: 4 0.67 2077 8.1 349 0.00 001 483 024 031 139.79 40.05 7.8 1 Kl 370 73783 35
Linl SDCB 05 5 0.67 9.00 114 414 0.05 0.20 5.32 0.31 0.4 139.32 38.95 6.7 5. .5 2.96 136.81 5.99
Lin SDCB 06 3 0.67 2.60 0.4 0.76 0.08 0.06 0.40 0.33 0.4 138.74 37.78 35.1 35, 2 2.33 135.46 35.46
Linl SDRD 02 7 0.50 9.76 0.5 0.40 043 0.7 T15 051 T.0. 138.86 3863 | 1349 4. 53 330 | 13533 | 13533
Linl SDCB 07 8 0.67 31.34 34 2.25 0.05 0.12 0.72 0.65 0.9° 137.05 38.50 5.7 4.4 23 3.19 135.82 35.31
Link114 SDCB 14 SDCO 16 0.67 7.27 0.6 0.91 0.06 0.06 1.39 0.12 0.18 140.06 40.71 7.7 7.62 2.29 2.97 137.77 137.74
Link115 SDCO 16 SDCO 14 T.00 34.65 0.5 2.50 002 0.06 T32 011 0.1 T40.71 4021 7.6 732 297 272 137.74_| 137.49
Link116 SDCO 14 T16 1.00 20.78 0.5 2.52 0.03 0.08 0.91 0.21 0.21 140.21 139.98 137.3 137.27 2.72 2.50 137.49 137.48
Link117 T16 T15 1.00 19.22 0.5 2.52 0.10 0.25 2.00 0.22 0.22 139.98 139.84 137.3 137.17 2.50 245 137.48 137.39
Link118 T15 SDCO 13 1.00 32.00 0.5 2.52 0.11 0.27 2.09 0.22 0.22 139.84 139.03 137.2 137.01 245 1.80 137.39 137.23
Link119 Ti4 SDCO 12, 1.00 32.00 0.5 252 0.12 031 2.8 0.24 024 139.62 13867 | 1368 | 13665 257 1.78 13705 | 136:89
Link120 T13 SDCO 11 1.00 16.00 0.5 252 0.14 035 226 025 025 139.70 13831 1364 | 136.28 3.09 1.78 13661 | 136.53
Link121 T12 SDCO 10 1.00 18.00 0.5 2.52 0.15 0.37 2.29 0.26 0.26 139.88 137.95 136.0 135.92 3.61 1.77 136.27 136.18
Link122 T11 T10 1.00 24.56 0.5 2.52 0.22 0.55 248 0.34 0.34 139.59 139.21 135.7 135.60 3.55 3.28 136.04 135.93
Link144 T10 SDCO 09 1.00 9.44 0.5 2.52 0.24 0.61 267 0.34 0.34 139.21 138.40 135.6 135.55 3.28 2.51 135.93 135.89
Link124 9 T8 1.00 26.02 0.5 252 028 0.70 .71 065 065 13894 13850 | 1348 | 13466 362 319 13532 | 13531
Link125 SDTD 01-END SDTD 01-START 033 138.55 0.0 0.13 076 0.10 1.58 045 135 137.02 13633 | 1357 | 13498 113 090 13580 | 13543
Link126 SDTD 01-START T9 0.33 37.87 0.5 0.13 0.75 0.10 1.15 0.53 1.62 136.33 138.94 135.0 134.79 0.90 3.62 135.43 135.32
Link127 SDCB 13 SDCO 14 0.67 14.01 23 1.85 0.01 0.02 1.10 0.11 0.17 139.69 140.21 137.7 137.32 1.94 272 137.75 137.49
Link128 SDRD 04 T16 0.50 7.54 8.5 1.64 0.11 0.17 3.30 0.21 0.42 140.09 139.98 137.9 137.27 2.07 2.50 138.02 137.48
Link129 SDCB 12 T15 0.67 324 0.5 0.86 0.02 0.02 022 022 032 139.42 139.84 | 1372 | 13717 2.03 245 137.39 | 137.39
Link130 SDCB 11 T14 0.67 324 0.6 0.96 0.04 0.04 038 024 035 139.06 13962 | 1368 | 136.81 201 257 137.05_| 137.05
Link131 SDCB 10 T13 0.67 3.28 0.6 0.96 0.04 0.04 0.44 0.25 0.38 138.69 139.70 136.4 136.36 2.08 3.09 136.61 136.61
Link132 SDCB 09 T12 0.67 3.25 0.6 0.96 0.02 0.02 0.30 0.26 0.39 138.90 139.88 136.0 136.01 2.63 3.61 136.27 136.27
Link133 SDRD 03 11 0.50 7.54 0.5 041 043 0.17 145 032 063 139.28 13959 | 1358 | 13572 323 355 13605 | 136.04
Link134 SDCB 08 T10 0.67 1581 7.1 327 0.02 0.06 292 033 0.50 137.92 139.21 1367 | 135.60 113 328 136.79 | 13593
Link135 SDCO 03 iF] 1.00 7.99 0.5 252 0.05 0.1 097 023 023 138.45 14113 | 1364 | 13637 1.85 453 13660 | 136.60
Link101.1 SDCO 04 SDCO 05 1.00 69.81 0.5 2.52 0.13 0.32 1.95 0.28 0.28 138.10 137.75 136.1 135.71 1.80 1.76 136.30 135.99
Link101.1.1 SDCO 05 15 1.00 6.00 0.5 2.52 0.13 0.32 1.64 0.31 0.31 137.75 138.95 135.7 135.68 1.76 2.96 135.99 135.99
Link102.1 SDCO 06 T6 1.00 46.00 0.5 2.52 0.20 0.52 243 0.33 0.33 137.40 137.78 135.4 135.13 1.73 233 135.67 135.46
Link118.1 SDCO 13 T4 1.00 40.00 0.5 252 0.11 027 2.00 024 024 139.03 139.62 | 1370 | 13681 1.80 257 137.23_| 137.05
Link119.1 SDCO 12 T13 1.00 57.99 0.5 252 0.12 031 2.09 025 025 138.67 13970 | 1367 | 13636 1.78 3.09 13689 | 136.61
Link120.1 SDCO 11 T12 1.00 54.00 0.5 2.52 0.14 0.35 221 0.26 0.26 138.31 139.88 136.3 136.01 1.78 3.61 136.53 136.27
Link121.1 SDCO 10 T11 1.00 40.82 0.5 2.49 0.15 0.37 2.01 0.32 0.32 137.95 139.59 135.9 135.72 1.77 3.55 136.18 136.04
Link145 SDCO 09 SDCO 08 .00 11147 05 253 024 061 263 036 036 13840 13703 | 1356 | 13500 251 1.67 13589 | 13536
Link145.1 SDCO 08 T9 1.00 41.97 0.5 252 024 061 210 053 053 137.03 13894 | 1350 | 13479 1.67 3.62 13536 | 13532
Link105.1 SDCO 17 SEDMH 01 1.00 112.00 0.5 252 061 1.53 245 119 119 137.83 13723 | 1344 | 13068 260 216 13523 | 13507
Link105.1.1 SEDMH 01 POND 1.00 112.00 0.4 2.21 0.69 1.52 1.93 1.64 1.64 137.23 135.75 130.7 133.25 2.16 0.86 135.07 134.89

Page 2 of 5



XPSTORM CONVEYANCE DATA - CCFG - HYDRAULIC ANALYSIS
POST-DEVELOPED CONDITIONS - 10-YEAR STORM EVENT

Location Conduit Properties Conduit Results Conduit Profile
; Station Diameter | Length Siope DeSIg_n Qe || e _Max_m USGrnd [ DSGrnd | USIE DS IE USFb | DSFb | USHGL | DSHGL
Link From To desi Velocity Depth y/do
Tt Tt % QRS ofs ft/s Tt Tt Tt ft fr Tt Tt Tt Tt
Link96 SDCB 01 SDCO 01 0.67 7.19 11.3 0.03 0. 11.39 0. 0.22 139.24 39.88 376 .74 1.61 2.99 137.63 36.89
[ink97 SDCO 01 T 200 24,00 05 0.05 0. T.60 0. 0. 73988 | 14079 367 5. 299 411 7136.89 36.68
Link136 T SDCO 03 200 .00 0.5 0.05 0. 737 0. 0. 7140.79 3845 5 4 211 .83 736,68 62
ink99 2 T3 .00 .92 0.5 0.13 0.34 0.. 0., 141.13 40.71 .4 .2 4.51 4.17 136.62 .54
[ TinkTo0 T3 T4 200 .06 0.5 0.14 035 0. 0. 14071 4005 3 1 217 68 136.54 37
Link101 7 SDCO 04 200 .00 0.5 0.5 037 0. 0. 140.05 38.10 1 i 368 78 136,37 32
Link102 SDCO 06 00 4.00 0.5 0.24 0.61 54 033 033 138.9! 37.40 35.7 35. 2.94 71 136.01 35.69
Link103 6 17 200 .00 05 027 067 3 075 075 T37.7 38.63 35.1 4, 219 06 135,59 35.57
Link104 7 T8 .00 .00 05 034 0.85 92 0.90 0.90 1386 38.50 4.8 4. 3 .94 135.57 3556
Link105 8 SDCO 17 00 44.00 0.5 2. 0.69 1.74 332 1.04 1.04 138.5( 37.83 4.7 4.44 4 235 135, 35.48
Link106 SDCB 0: T 0.67 12.79 9.9 3 0.00 001 565 0.16 023 739.06 40.79 7.8 52 411 137, 68
Link107. SDRD 0 2 0.50 19.83 8.2 1.61 0.13 0.20 6.27 0.25 0.49 140.00 4113 38.0 .37 4.51 138. .62
Link108 SDCB 0. 3 0.67 20.75 7.2 3.28 0.0 0.02 430 0.25 0.38 138.97 40.71 7.8 ¥ K] 417 137.82 .54
Link109 SDCB 0: 4 0.67 2077 8.1 349 0.0 0.02 6.19 026 039 139.79 40.05 7.8 T Kl 3.68 137.83 37
Linl SDCB 05 5 0.67 9.00 114 414 0.0¢ 0.24 5.12 0.33 0.50 139.32 38.95 6.7 5. .5 2.94 136.82 .01
Lin| SDCB 06 6 0.67 2.60 0.4 0.76 0.0 0.07 0.40 0.46 0.69 138.74 37.78 35.1 35, 15 2.19 135,59 35,59
Lini SDRD 02 7 0.50 9.76 0.5 0.40 050 0.20 T16 075 1,50 138.86 3863 | 1349 4. 28 3.06 135.58 35.57
Linl SDCB 07 8 0.67 31.34 34 2.25 0.06 0.14 0.76 0.90 1.34 137.05 38.50 5.7 4.4 22 .94 135.83 35.5¢
Link114 SDCB 14 SDCO 16 0.67 7.27 0.6 0.91 0.07 0.07 1.47 0.13 0.19 140.06 40.71 7.7 7.62 2.28 2.96 137.78 137.7!
Link115 SDCO 16 SDCO 14 T.00 34.65 0.5 2.50 003 007 739 0.12 0.2 T40.71 4021 7.6 732 296 270 137.75_| 1375
Link116 SDCO 14 T16 1.00 20.78 0.5 2.52 0.04 0.09 0.93 0.23 0.23 140.21 139.98 137.3 137.27 2.70 2.48 137.51 137.50
Link117 T16 T15 1.00 19.22 0.5 2.52 0.12 0.29 2.09 0.24 0.24 139.98 139.84 137.3 137.17 2.48 243 137.50 137.41
Link118 T15 SDCO 13 1.00 32.00 0.5 2.52 0.13 0.32 2.19 0.24 0.24 139.84 139.03 137.2 137.01 243 1.78 137.41 137.25
Link119 Ti4 SDCO 12, 1.00 32.00 0.5 252 0.14 036 228 026 026 139.62 13867 | 1368 | 13665 255 1.76 137.07_| 13691
Link120 T13 SDCO 11 1.00 16.00 0.5 252 0.16 041 236 027 027 139.70 13831 1364 | 136.28 3.07 1.76 13663 | 136.55
Link121 T12 SDCO 10 1.00 18.00 0.5 2.52 0.17 0.44 2.40 0.28 0.28 139.88 137.95 136.0 135.92 3.59 1.75 136.29 136.20
Link122 T11 T10 1.00 24.56 0.5 2.52 0.25 0.64 2.56 0.37 0.37 139.59 139.21 135.7 135.60 3.53 3.25 136.07 135.97
Link144 T10 SDCO 09 1.00 9.44 0.5 2.52 0.28 0.71 2.69 0.37 0.37 139.21 138.40 135.6 135.55 3.25 248 135.97 135.92
Link124 9 T8 1.00 26.02 0.5 252 031 079 .71 090 0.90 138.94 13850 | 1348 | 13466 337 294 13557 | 135.56
Link125 SDTD 01-END SDTD 01-START 033 138.55 0.0 0.13 087 0.1 1.61 072 2.8 137.02 13633 | 1357 | 13498 0.83 063 13619 | 135.70
Link126 SDTD 01-START T9 0.33 37.87 0.5 0.13 0.84 0.11 1.27 0.78 2.36 136.33 138.94 135.0 134.79 0.63 3.37 135.70 135.57
Link127 SDCB 13 SDCO 14 0.67 14.01 23 1.85 0.01 0.02 1.29 0.13 0.19 139.69 140.21 137.7 137.32 1.94 2.70 137.75 137.51
Link128 SDRD 04 T16 0.50 7.54 8.5 1.64 0.13 0.20 3.48 0.23 0.45 140.09 139.98 137.9 137.27 2.06 248 138.03 137.50
Link129 SDCB 12 T15 0.67 324 0.5 0.86 0.03 0.02 0.28 024 035 139.42 139.84 | 1372 | 13717 201 243 13741 | 13741
Link130 SDCB 11 T14 0.67 324 0.6 0.96 0.05 0.05 040 026 038 139.06 13962 | 1368 | 136.81 1.99 2.55 137.07_| 137.07
Link131 SDCB 10 T13 0.67 3.28 0.6 0.96 0.05 0.05 0.44 0.27 041 138.69 139.70 136.4 136.36 2.06 3.07 136.63 136.63
Link132 SDCB 09 T12 0.67 3.25 0.6 0.96 0.03 0.03 0.30 0.28 0.42 138.90 139.88 136.0 136.01 2.61 3.59 136.29 136.29
Link133 SDRD 03 11 0.50 7.54 0.5 0.41 0.50 021 1.51 035 0.69 139.28 13959 | 1358 | 13572 320 353 136.08 | 136.07
Link134 SDCB 08 T10 0.67 1581 7.1 327 0.02 0.07 286 037 055 137.92 139.21 1367 | 135.60 112 325 13680 | 135.97
Link135 SDCO 03 iF] 1.00 7.99 0.5 252 0.05 0.13 1.00 025 025 138.45 14113 | 1364 | 13637 1.83 451 13662 | 136.62
Link101.1 SDCO 04 SDCO 05 1.00 69.81 0.5 2.52 0.15 0.37 2.03 0.31 0.31 138.10 137.75 136.1 135.71 1.78 1.73 136.32 136.02
Link101.1.1 SDCO 05 15 1.00 6.00 0.5 2.52 0.15 0.37 1.70 0.33 0.33 137.75 138.95 135.7 135.68 1.73 2.94 136.02 136.01
Link102.1 SDCO 06 T6 1.00 46.00 0.5 2.52 0.24 0.61 2.54 0.46 0.46 137.40 137.78 135.4 135.13 1.71 2.19 135.69 135.59
Link118.1 SDCO 13 T4 1.00 40.00 0.5 252 0.13 032 2.0 026 026 139.03 139.62 | 1370 | 13681 1.78 255 137.25_| 137.07
Link119.1 SDCO 12 T13 1.00 57.99 0.5 252 0.14 036 219 027 027 138.67 13970 | 1367 | 13636 1.76 307 13691 | 136.63
Link120.1 SDCO 11 T12 1.00 54.00 0.5 2.52 0.16 0.41 2.32 0.28 0.28 138.31 139.88 136.3 136.01 1.76 3.59 136.55 136.29
Link121.1 SDCO 10 T11 1.00 40.82 0.5 2.49 0.18 0.44 2.09 0.35 0.35 137.95 139.59 135.9 135.72 1.75 3.53 136.20 136.07
Link145 SDCO 09 SDCO 08 1.00 111.47 0.5 253 028 071 267 058 058 138.40 13703 | 1356 | 135.00 248 1.45 13592 | 135.58
Link145.1 SDCO 08 T9 1.00 41.97 0.5 252 027 0.69 212 078 078 137.03 13894 | 1350 | 13479 1.45 337 13558 | 135.57
Link105.1 SDCO 17 SEDMH 01 1.00 112.00 0.5 252 0.69 1.73 2.49 1.35 135 137.83 13723 | 1344 | 13068 235 2.00 13548 | 13523
Link105.1.1 SEDMH 01 POND 1.00 112.00 0.4 2.21 0.78 1.72 2.18 1.75 1.75 137.23 135.75 130.7 133.25 2.00 0.75 135.23 135.00
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XPSTORM CONVEYANCE DATA - CCFG - HYDRAULIC ANALYSIS
POST-DEVELOPED CONDITIONS - 25-YEAR STORM EVENT

Location Conduit Properties Conduit Results Conduit Profile
; Station Diameter | Length Siope Design Qe || e _Max_m USGrnd [ DSGrnd | USIE DS IE USFb | DSFb | USHGL | DSHGL
Link From To desi Velocity Depth y/do
Tt Tt % QRS ofs ft/s Tt Tt Tt ft fr Tt Tt Tt Tt
Link96 SDCB 01 SDCO 01 0.67 7.19 11.3 0.0: 0.14 11.37 0.16 0.24 139.24 39.88 376 .74 1.61 2.98 137.63 36.90
[inko7 SDCO 01 T 200 24,00 05 001 0.14 167 017 0.7 73988 | 14079 367 5. 298 2. 136,90 36.69
Link136 T SDCO 03 200 .00 0.5 0 0.5 T4 023 023 7140.79 3845 5 4 210 T. 736,69 64
ink99 2 T3 .00 .92 0.5 0. 0.39 .28 0.27 0.27 141.13 40.71 .4 .2 4.50 4. 136.64 .56
[ TinkTo0 T3 T4 200 .06 0.5 0 041 32 0.28 0.28 14071 4005 3 1 215 7136.56 39
Link101 7 SDCO 04 200 .00 0.5 0. 042 39 0.28 028 140.05 38.10 1 66 ; 7136.39 34
Link102 SDCO 06 00 4.00 0.5 0.28 0.70 74 0.57 0.57 138.9! 37.40 35.7 35. 2.91 4 136.04 35.93
Link103 6 17 200 .00 05 029 073 5 08 08 T37.7 38.63 35.1 4, .87 74 135.91 35.90 |
Link104 7 T8 .00 .00 0.5 . 0.38 0.95 .94 22 22 138.6: 38.50 4.8 4.4 2.74 .62 135.! 35.88
Link105 8 SDCO 17 00 44.00 0.5 2. 0.78 1.97 332 30 30 138.5( 37.83 4.7 4.44 2.62 2.09 135, 35.74
Link106 SDCB 0: T 0.67 12.79 9.9 3 0.00 001 B 17 25 739.06 40.79 7.8 52 24 410 137, 69
Link107. SDRD 0 2 0.50 19.83 8.2 1.61 0.15 0.23 6.2 0.27 0.53 140.00 4113 38.0 .37 .87 4.5( 138. .64
Link108 SDCB 0. 3 0.67 20.75 7.2 3.28 0.01 0.02 - 0.27 0.41 138.97 40.71 7.8 ¥ K] 4. 137. .56
Link109 SDCB 0: 4 0.67 2077 8.1 349 001 0.02 489 0. 041 139.79 40.05 7.8 1 Kl 3 137.84 39
Lin SDCB 05 5 0.67 9.00 114 414 0.07 0.28 5.08 0. .54 13932 38.95 6.7 5. 4 136.83 .04
Lin| SDCB 06 6 0.67 2.60 0.4 0.76 0.10 0.08 0.42 0. 7 138.74 37.78 35.1 35, 2.83 13591 3591
Lini SDRD 02 7 0.50 9.76 0.5 0.40 057 023 T16 1.0 15 138.86 3863 | 1349 4, 295 74 135.91 35.90 ]
Linl SDCB 07 8 0.67 31.34 34 2.25 0.0¢ 0.17 0.88 1.22 .82 137.05 38.50 5.7 4, 1.18 2 135.87 35.:
Link114 SDCB 14 SDCO 16 0.67 7.27 0.6 0.91 0.0 0.08 1.54 0.14 .20 140.06 40.71 7.7 7.62 2.27 2.96 137.79 137.7¢
Link115 SDCO 16 SDCO 14 T.00 34.65 0.5 2.50 0.0. 0.8 745 0.3 0.3 T40.71 4021 7.6 732 296 2, 137.76_| 1375
Link116 SDCO 14 T16 1.00 20.78 0.5 2.52 0.04 0.10 0.95 0.25 0.25 140.21 139.98 137.3 137.27 2.69 2.47 137.52 137.51
Link117 T16 T15 1.00 19.22 0.5 2.52 0.13 0.34 2.18 0.26 0.26 139.98 139.84 137.3 137.17 247 241 137.51 137.43
Link118 T15 SDCO 13 1.00 32.00 0.5 2.52 0.15 0.36 2.28 0.26 0.26 139.84 139.03 137.2 137.01 241 1.76 137.43 137.27
Link119 Ti4 SDCO 12, 1.00 32.00 0.5 252 0.17 042 237 028 028 139.62 13867 | 1368 | 13665 254 1.75 137.09 | 136.93
Link120 T13 SDCO 11 1.00 16.00 0.5 252 0.19 047 246 029 029 139.70 13831 1364 | 136.28 3.05 1.74 136.65 | 136.57
Link121 T12 SDCO 10 1.00 18.00 0.5 2.52 0.20 0.50 2.49 0.30 0.30 139.88 137.95 136.0 135.92 3.57 1.73 136.31 136.22
Link122 T11 T10 1.00 24.56 0.5 2.52 0.29 0.74 2.65 0.40 0.40 139.59 139.21 135.7 135.60 3.50 3.21 136.09 136.00
Link144 T10 SDCO 09 1.00 9.44 0.5 2.52 0.32 0.82 2.80 0.42 0.42 139.21 138.40 135.6 135.55 3.21 243 136.00 135.97
Link124 9 T8 1.00 26.02 0.5 252 036 092 1.70 1.22 1.22 138.94 13850 | 1348 | 13466 3.05 262 13589 | 13588
Link125 SDTD 01-END SDTD 01-START 033 138.55 0.0 0.13 099 0.13 1.57 1.08 327 137.02 13633 | 1357 | 13498 032 027 13670 | 136.06
Link126 SDTD 01-START T9 0.33 37.87 0.5 0.13 0.96 0.13 1.45 1.10 3.34 136.33 138.94 135.0 134.79 0.27 3.05 136.06 135.89
Link127 SDCB 13 SDCO 14 0.67 14.01 23 1.85 0.01 0.03 1.29 0.14 0.22 139.69 140.21 137.7 137.32 1.93 2.69 137.76 137.52
Link128 SDRD 04 T16 0.50 7.54 8.5 1.64 0.14 0.23 3.64 0.24 0.49 140.09 139.98 137.9 137.27 2.05 247 138.04 137.51
Link129 SDCB 12 T15 0.67 324 0.5 0.86 0.03 0.03 0.28 025 038 139.42 139.84 | 1372 | 13717 1.99 241 137.43_| 137.43
Link130 SDCB 11 T14 0.67 324 0.6 0.96 0.06 0.05 041 028 041 139.06 13962 | 1368 | 136.81 1.98 2.54 137.09 | 137.09
Link131 SDCB 10 T13 0.67 3.28 0.6 0.96 0.06 0.06 0.44 0.29 0.44 138.69 139.70 136.4 136.36 2.04 3.05 136.65 136.65
Link132 SDCB 09 T12 0.67 3.25 0.6 0.96 0.03 0.03 0.30 0.30 0.45 138.90 139.88 136.0 136.01 2.59 3.57 136.31 136.31
Link133 SDRD 03 11 0.50 7.54 05 0.41 0.58 024 1.57 037 075 139.28 13959 | 1358 | 13572 347 3.50 13611 | 136.09
Link134 SDCB 08 T10 0.67 1581 7.1 327 0.03 0.08 392 040 0.60 137.92 139.21 1367 | 135.60 112 321 13680 | 136.00
Link135 SDCO 03 iF] 1.00 7.99 0.5 252 0.06 0.5 1.03 027 027 138.45 14113 | 1364 | 13637 1.81 450 136.64 | 136.64
Link101.1 SDCO 04 SDCO 05 1.00 69.81 0.5 2.52 0.17 0.42 2.09 0.34 0.34 138.10 137.75 136.1 135.71 1.76 1.70 136.34 136.05
Link101.1.1 SDCO 05 15 1.00 6.00 0.5 2.52 0.17 0.42 1.75 0.36 0.36 137.75 138.95 135.7 135.68 1.70 291 136.05 136.04
Link102.1 SDCO 06 T6 1.00 46.00 0.5 2.52 0.28 0.69 2.59 0.78 0.78 137.40 137.78 135.4 135.13 1.48 1.87 135.93 135.91
Link118.1 SDCO 13 T4 1.00 40.00 0.5 252 0.15 036 2.8 028 028 139.03 139.62 | 1370 | 13681 1.76 254 137.27_| 137.09
Link119.1 SDCO 12 T13 1.00 57.99 0.5 252 0.17 042 2.28 029 029 138.67 13970 | 1367 | 13636 175 3.05 13693 | 136.65
Link120.1 SDCO 11 T12 1.00 54.00 0.5 2.52 0.19 0.47 241 0.30 0.30 138.31 139.88 136.3 136.01 1.74 3.57 136.57 136.31
Link121.1 SDCO 10 T11 1.00 40.82 0.5 2.49 0.20 0.50 217 0.37 0.37 137.95 139.59 135.9 135.72 1.73 3.50 136.22 136.09
Link145 SDCO 09 SDCO 08 1.00 111.47 0.5 253 032 082 269 091 091 138.40 13703 | 1356 | 135.00 243 112 13597 | 13591
Link145.1 SDCO 08 T9 1.00 41.97 0.5 252 031 078 212 1.10 1.10 137.03 13894 | 1350 | 13479 .12 3.05 13591 | 13589
Link105.1 SDCO 17 SEDMH 01 1.00 112.00 0.5 2.52 0.78 1.96 2.49 1.53 1.53 137.83 137.23 134.4 130.68 2.09 1.82 135.74 135.41
Link105.1.1 SEDMH 01 POND 1.00 112.00 0.4 2.21 0.89 1.96 248 1.86 1.86 137.23 135.75 130.7 133.25 1.82 0.64 135.41 135.11
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XPSTORM CONVEYANCE DATA - CCFG - HYDRAULIC ANALYSIS
POST-DEVELOPED CONDITIONS - 100-YEAR STORM EVENT

Location Conduit Properties Conduit Results Conduit Profile
; Station Diameter | Length Siope Design Qe || e _Max_m USGrnd [ DSGrnd | USIE DS IE USFb | DSFb | USHGL | DSHGL
Link From To desi Velocity Depth y/do
Tt Tt % QRS ofs ft/s Tt Tt Tt ft fr Tt Tt Tt Tt
Link96 SDCB 01 SDCO 01 0.67 7.19 11.3 0.04 0.16 11.39 0.17 0.25 139.24 39.88 376 .74 1.60 2.97 137.64 36.91
[ink97 SDCO 01 T 200 24,00 05 0.06 016 172 0.18 0.18 73988 | 14079 367 5. 297 409 136,91 36.70
Link136 T SDCO 03 200 .00 0.5 007 017 745 025 025 7140.79 3845 5 4 2, 1.80 736.70 66
ink99 2 T3 .00 .92 0.5 0.17 0.4 .36 0.29 0.29 141.13 40.71 .4 .2 4.4 4.13 136.65 .58
[ TinkTo0 T3 T4 200 .06 0.5 0.18 04 40 0.30 0.30 14071 4005 3 1 21 65 136.58 4
Link101 7 SDCO 04 200 .00 0.5 0.19 04 47 030 030 140.05 38.10 1 365 75 1364
Link102 SDCO 06 00 4.00 0.5 032 0.7 80 0.87 0.87 138.9! 37.40 35.7 35. 2.70 17 136.2
Link103 6 17 200 .00 05 033 0.38; 6 36 T37.7 38.63 35.1 4 .57 45 T §
Link104 7 T8 .00 .00 0.5 0.42 1.0¢ . 49 49 138.6: 38.50 4.8 4 2.45 35 1 .15
Link105 8 SDCO 17 00 44.00 0.5 2. 0.87 2.1 3. 55 55 138.5( 37.83 4.7 4.44 2.35 84 1 35.99
Link106 SDCB 0: T 0.67 12.79 9.9 3 0.00 0.0; 5, X 26 739.06 40.79 7.8 52 24 0 137, 70|
Link107. SDRD 0 2 0.50 19.83 8.2 1.61 0.16 0.2 4.80 0.2: 0.56 140.00 4113 38.0 .37 .86 4.4 138.14 .65
Link108 SDCB 0. 3 0.67 20.75 7.2 3.28 0.01 0.02 415 0.2 0.43 138.97 40.71 7.8 ¥ K] 41 137.82 .58
Link109 SDCB 0: 4 0.67 2077 8.1 349 001 0.02 6.19 0.3 044 139.79 40.05 7.8 T 95 365 137.84 41
Lin SDCB 05 5 0.67 9.00 114 414 0.08 0.32 6.54 .57 .85 13932 38.95 6.7 5 48 70 136.84 .25
Lin| SDCB 06 6 0.67 2.60 0.4 0.76 0.12 0.09 0.44 0. 138.74 37.78 35.1 35, 2.53 57 136.21 .21
Lini SDRD 02 7 0.50 9.76 0.5 0.40 0.66 027 T34 3 7 138.86 3863 | 1349 4, 266 45 736,20 18
Linl SDCB 07 8 0.67 31.34 34 2.25 0.10 0.22 0.9¢ A .2 137.05 38.50 5.7 4, 0.90 .35 136.15 .15
Link114 SDCB 14 SDCO 16 0.67 7.27 0.6 0.91 0.10 0.09 1.61 .14 .21 140.06 40.71 7.7 7.62 2.26 2.95 137.80 137.76
Link115 SDCO 16 SDCO 14 T.00 34.65 0.5 2.50 004 0.09 .50 0.3 0.3 T40.71 4021 7.6 732 295 267 137.76_| 137.54
Link116 SDCO 14 T16 1.00 20.78 0.5 2.52 0.05 0.12 0.97 0.26 0.26 140.21 139.98 137.3 137.27 2.67 2.45 137.54 137.53
Link117 T16 T15 1.00 19.22 0.5 2.52 0.15 0.38 2.25 0.27 0.27 139.98 139.84 137.3 137.17 245 240 137.53 137.44
Link118 T15 SDCO 13 1.00 32.00 0.5 2.52 0.16 0.41 2.36 0.27 0.27 139.84 139.03 137.2 137.01 2.40 1.75 137.44 137.28
Link119 Ti4 SDCO 12, 1.00 32.00 0.5 252 0.19 047 245 029 029 139.62 13867 | 1368 | 13665 252 1.73 13710 | 136.94
Link120 T13 SDCO 11 1.00 16.00 0.5 252 021 053 254 031 031 139.70 13831 1364 | 136.28 3.03 1.72 13667 | 136.59
Link121 T12 SDCO 10 1.00 18.00 0.5 2.52 0.23 0.57 2.58 0.37 0.37 139.88 137.95 136.0 135.92 3.54 1.66 136.34 136.29
Link122 T11 T10 1.00 24.56 0.5 2.52 0.33 0.82 272 0.66 0.66 139.59 139.21 135.7 135.60 3.32 2.96 136.27 136.25
Link144 T10 SDCO 09 1.00 9.44 0.5 2.52 0.36 0.91 2.88 0.70 0.70 139.21 138.40 135.6 135.55 2.96 2.15 136.25 136.25
Link124 9 T8 1.00 26.02 0.5 252 040 1.00 1.67 1.49 1.49 138.94 13850 | 1348 | 13466 277 235 13617 | 136.15
Link125 SDTD 01-END SDTD 01-START 033 138.55 0.0 0.13 1.10 0.14 1.65 1.35 4.09 137.02 13633 | 1357 | 13498 0.00 0.00 137.02_| 136.33
Link126 SDTD 01-START T9 0.33 37.87 0.5 0.13 1.04 0.14 1.57 1.38 4.19 136.33 138.94 135.0 134.79 0.00 2.77 136.33 136.17
Link127 SDCB 13 SDCO 14 0.67 14.01 23 1.85 0.02 0.03 1.29 0.16 0.24 139.69 140.21 137.7 137.32 1.93 2.67 137.76 137.54
Link128 SDRD 04 T16 0.50 7.54 8.5 1.64 0.16 0.26 3.78 0.26 0.52 140.09 139.98 137.9 137.27 2.04 245 138.05 137.53
Link129 SDCB 12 T15 0.67 324 0.5 0.86 0.04 0.03 029 027 040 139.42 139.84 | 1372 | 13717 1.98 240 137.44 | 137.44
Link130 SDCB 11 T14 0.67 324 0.6 0.96 0.06 0.06 042 029 044 139.06 13962 | 1368 | 136.81 1.96 2.52 13710 | 137.10
Link131 SDCB 10 T13 0.67 3.28 0.6 0.96 0.07 0.06 0.46 0.31 0.47 138.69 139.70 136.4 136.36 2.02 3.03 136.67 136.67
Link132 SDCB 09 T12 0.67 3.25 0.6 0.96 0.03 0.03 0.31 0.33 0.49 138.90 139.88 136.0 136.01 2.56 3.54 136.34 136.34
Link133 SDRD 03 11 0.50 7.54 05 0.41 0.64 026 1.64 055 1.09 139.28 13959 | 1358 | 13572 3.00 332 13628 | 136.27
Link134 SDCB 08 T10 0.67 1581 7.1 327 0.03 0.09 389 065 098 137.92 139.21 1367 | 135.60 .11 296 13681 | 136.25
Link135 SDCO 03 iF] 1.00 7.99 0.5 252 0.07 0.17 1.06 028 028 138.45 14113 | 1364 | 13637 1.80 448 136.66 | 136.65
Link101.1 SDCO 04 SDCO 05 1.00 69.81 0.5 2.52 0.19 0.48 2.15 0.54 0.54 138.10 137.75 136.1 135.71 1.75 1.50 136.36 136.25
Link101.1.1 SDCO 05 15 1.00 6.00 0.5 2.52 0.19 0.48 1.78 0.57 0.57 137.75 138.95 135.7 135.68 1.50 2.70 136.25 136.25
Link102.1 SDCO 06 T6 1.00 46.00 0.5 2.52 0.30 0.76 2.64 1.08 1.08 137.40 137.78 135.4 135.13 1.17 1.57 136.23 136.21
Link118.1 SDCO 13 T4 1.00 40.00 0.5 252 0.16 041 226 029 029 139.03 139.62 | 1370 | 13681 1.75 252 137.28 | 137.10
Link119.1 SDCO 12 T13 1.00 57.99 0.5 252 0.19 047 2.35 031 031 138.67 13970 | 1367 | 13636 173 3.03 13694 | 136.67
Link120.1 SDCO 11 T12 1.00 54.00 0.5 2.52 0.21 0.53 249 0.33 0.33 138.31 139.88 136.3 136.01 1.72 3.54 136.59 136.34
Link121.1 SDCO 10 T11 1.00 40.82 0.5 2.49 0.23 0.57 223 0.55 0.55 137.95 139.59 135.9 135.72 1.66 3.32 136.29 136.27
Link145 SDCO 09 SDCO 08 1.00 111.47 0.5 253 036 090 271 1.20 1.20 138.40 13703 | 1356 | 135.00 2.5 083 136.25_| 136.20
Link145.1 SDCO 08 T9 1.00 41.97 0.5 252 034 087 212 1.38 1.38 137.03 13894 | 1350 | 13479 083 277 13620 | 13617
Link105.1 SDCO 17 SEDMH 01 1.00 112.00 0.5 2.52 0.87 2.18 2.77 1.71 1.71 137.83 137.23 134.4 130.68 1.84 1.65 135.99 135.59
Link105.1.1 SEDMH 01 POND 1.00 112.00 0.4 2.21 0.99 218 2.76 1.96 1.96 137.23 135.75 130.7 133.25 1.65 0.54 135.59 135.21
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OPERATIONS & MAINTENANCE
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Non-Structural Infiltration Planter/Rain Garden rage o3

Fowler Middle School, Tigard

If the Non-Structural Infiltration planter has side slopes
(basin without vertical walls), soil conditions will vary
from wet to relatively dry; several planting zones should
be considered. The flat bottom area will be moist-to-
wet, and the side slopes will vary from moist at the
bottom to relatively dry near the top where inundation
rarely occurs. The moisture gradient will depend upon
the designed maximum water depth, total depth of the
planter, and steepness of the side slopes. This moisture
gradient is a transition zone and should be planted with
species that tolerate occasional standing water, withand
plants that prefer drier conditions toward the top of

the slope. Areas above the side slopes, immediately
adjacent to the basin, and above the designed high-
water line will not be inundated and should be planted
with self-sustaining, low- maintenance grasses,
perennials, and shrubs suitable for the local climate.

Native plants are encouraged, but non-invasive
ornamentals that add aesthetic and functional value

are acceptable with approval. All vegetation should be
planted densely and evenly to ensure proper hydrological
function of the Non-Structural Infiltration planter. For a
complete list of allowable plants refer to page 76.

Quantities per 100 square feet:
+ 115 herbaceous plants, 1" on center spacing, %2-gal
container size; or
+ 100 herbaceous plants, 1" on center, and 4 shrubs,
1-gal container size 2' on center.

z//
CleanWatel\ Services

Small trees are allowed in raingardens and should be selected
based ony their adaptability to wet-to-moist conditions and full
size at maturity. Trees should be placed along the side slopes of
the facility rather than at the bottom. Trees should be a minimum
2 gallon by 2 feet tall. Dig planting area twice the width of tree
rootball and the depth of the rootball plus 12" (or total depth of
30",— whichever is greater) should be backfilled with amended
soil for optimal growth, with no sub-surface rock layer.

Required Maintenance Period
« Water-efficient irrigation should be applied for the first two
years after construction of the facility, particularly during the
dry summer months, while plantings become established.
Irrigation after these two years is at the discretion of the owner.

- If public, the permittee is responsible for the maintenance
of the Non-Structural Infiltration planter for a minimum of two
years following construction and acceptance of the facility.

Long- Term Maintenance

If private, the property owner will be responsible for ongoing
maintenance per a recorded maintenance agreement (see page
88 for example maintenance agreement).

For detailed Operation and Maintenance Plans that describe
proper maintenance activities, please refer to page 91.

All publicly maintained facilities not located in the public
right-of-way must have a public easement to ensure access for
maintenance.

References

Clean Water Services Design and Construction Standards.
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