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Preliminary Drainage Report- Cancer Center of Santa Barbara

PURPOSE OF REPORT

The purpose of this report is to outline the pre-project drainage conditions of the site and
present a description of the post-project drainage conditions and drainage improvement
recommendations. Significant drainage facilities, as applicable, are described and
analyzed. Storm water volume reduction and treatment is addressed by providing
analysis and details of several Best Management Practices (BMPs) that are described in
the City of Santa Barbara Storm Water BMP Guidance Manual, dated June 2008 (Final).

LOCATION

The address for the project is 540 West Pueblo Street. In addition to the parcel on
record for this address, the site is also made up of the parcels at 520, 524 and 526
West Pueblos Street; 519, 521, 525, 529, and 601 West Junipero Street; and 2317 Oak
Park Lane. See Figure A.

SUN"'| PROJECT [FEeee
4| SITE

Figure A. Vicinity Map
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Preliminary Drainage Report- Cancer Center of Santa Barbara

BACKGROUND

The Cancer Center currently operates from existing structures on the project site, along
with space on the first floor of Cottage Hospital. The project owners propose to
redevelop the subject property for its current use and add residential units for workforce
housing. Presently the property is fully developed. The property is comprised of the
following ten parcels:

APN Street Address
025-090-005 601 W. Junipero Street
025-090-008 519 W. Junipero Street
025-090-022 520 W. Pueblo Street
025-090-023 524 W. Pueblo Street
025-090-024 526 W. Pueblo Street
025-090-031 529 W. Junipero Street
025-090-039 521 W. Junipero Street
025-090-040 525 W. Junipero Street
025-090-046 540 W. Junipero Street
025-090-047 2317 Oak Park Lane

It is anticipated that these parcels will be merged to become one. See the attached
Drainage Maps for parcel layout.

The maijor features of the proposed project include:

Removal of the existing pavement

Removal of the main structure at 540 W. Pueblo Street

Removal of the existing structures at 524 and 526 W. Pueblo Street; and 521 W.
Junipero Street

Partial removal of the rear part of the structure at 519 W. Junipero Street
Relocation of the structure at 520 W. Pueblo Street to the front of 521 W.
Junipero Street

New structural additions to the rear of the remaining and relocated structures at
519 and 521 W. Junipero Street, respectively

Improvements to the existing structures at 525 and 601 West Junipero Street
Construction of a new Cancer Center facility for treatment and office use.
Construction of a new parking structure.

Construction of storm water runoff BMP’s (infiltration basin, drywells, vegetated
swale filter, and permeable pavement) for volume reduction and treatment

Other improvements to the project site include utility services, surface parking
areas, and landscaping areas.

Penfield & Smith Page 2



Preliminary Drainage Report- Cancer Center of Santa Barbara

The property is zoned C-O (Commercial Office). The project site is bound to the west
by Mission Creek and the Oaks Parent Child Workshop (pre-school), to the north by
West Junipero Street, to the east by medical buildings, and to the south by West Pueblo
Sireet. According to survey records the westerly property line for the 540 West Pueblo
Street parcel is located along the approximate center line of Mission Creek. For
analysis purposes the drainage area near this property line will extend up to the
surveyed top of creek bank. The site is to be served by a privately maintained storm
drain system.

The site is subject to flooding from Mission Creek. 100 Year Storm event Base Flood
Elevations (BFE's) shown are based on the Conditional Letter of Map Revision
(CLOMR) approved by FEMA on December 19, 2008 (Case No. 08-09-0424R). This
study analyzes the overflow from Mission Creek and the drainage culvert that was
constructed in Junipero Street and Oak Park Lane as part of the Cottage Hospital
Improvements. Upon completion of the Cottage Hospital Project, the hospital will apply
to FEMA for a permanent flood map change consistent with the CLOMR. The BFE’s
shown on project plans and exhibits are based upon the CLOMR.

METHOD OF ANALYSIS

The analysis was based on research that included field investigations, review of field
and aerial topography, and hydrologic analysis. Detailed drainage maps were prepared
based on aerial photography taken on January 28, 2004 at a 1’ contour interval; field
surveys made in February and March of 2004, and September of 2006; and project
preliminary improvement plans for the site in the post-project condition. Watershed
boundaries are defined based on proposed drainage system layouts. Soil type is
Hydrologic Group B, and is referenced from Table 9 and Santa Barbara Quadrangle
Sheet No. 8 in the Soil Survey of Santa Barbara County, California South Coastal Part
(see attachments.)

The storm water quantity and quality design applies the formulas and approaches
provided in the City of Santa Barbara BMP Guidance Manual. It is our understanding
that application of these principles will indicate compliance with the City Storm Water
Management Plan.

The design process begins with the assessment of the potential pollutants of concern
both for the type of project as well as those pollutants associated with the water body
into which the project is discharging (Mission Creek). Table 2-2' indicates the following
pollutants of concern for multi- and single-family residences:

! City of Santa Barbara Storm Water BMP Guidance Manual; June 2008 {Final).
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Preliminary Drainage Report- Cancer Center of Santa Barbara

e Trash
e Nutrients
e Bacteria

e Sediment
e Hydrocarbons
¢ Pesticides and Herbicides

Soils infiltration testing was performed and assessment reports*® were prepared by
Earth Systems Pacific, the project’s Geotechnical Engineer.

As recommended in the BMP Guidance Manual, the HydroCAD Stormwater Modeling
Software, which utilizes the SBUH Runoff Method, was used to calculate runoff
quantities for the pre-project and post-project runoff analysis. Since the project site's
runoff areas are relatively small, a 12 minute minimum time of concentration is used.
See the attached HydroCAD output.

The City water quality requirements include:

» Retaining the increase in volume due to development for up to the 25-year storm
or the volume from a 1-inch storm (whichever is larger), where possible.

e Reducing the post-project peak flow rate to less than the pre-project condition for
up to the 25-year storm event.

e Providing storm water filtering for storm water runoff.

Volume reduction was addressed using the following BMPs:

e [nfiltration basin
e Drywells
e Permeable pavers

Additionally low impact development (LID) principles and storm water filtering BMPs
were applied fo lengthen the flow paths, slow the runoff from the site, and provide a
significant amount of hydraulically unconnected impervious surfaces. The specific
BMPs used in the design were:

o Vegetated swale filter

% Report of Percolation Testing, December 17, 2008, prepared by Earth Systems Pacific.
? Soil Assessment, January 29, 2009, prepared by Earth Systems Pacific.
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Preliminary Drainage Report- Cancer Center of Santa Barbara

e Smaller landscaped swales

Tributary areas cannot be determined for each proposed area drain and storm drain
pipe until construction documents are being drafted. At that time, the drainage system
will be designed based on the 25-year storm event flow to the respective gravity storm
drain line and pressure pipe (from underground parking area).

RESULTS

Pre-Project Condition
See Watershed Areas and Collection Points on Preliminary Drainage Map, Pre-Project
Condition, Sheet 1 of 2 (attached) and Tables 1 and 2, below.

Most of the existing site coverage consists of one large commercial building, several
residential-style buildings converted to commercial use, and asphalt pavement. The site
generally slopes from the northwest towards the southeast. There is an off-site parcel,
APN 025-090-009, on Junipero Street at the north side of the project site (within Area
E2) that contributes runoff to the project site (Area E2.) Since no improvements are
being made to this area, and it is not owned by the project’s owner, the runoff from this
area will be collected in the post-project condition in an on-site area drain and conveyed
via pipe directly to the back of the existing curb inlet in West Pueblo Street. Drainage of
the majority of the site (Areas E2 and EB) sheet flows towards the gutter in West Pueblo
Street and into an existing curb inlet (Collection Point B.) A portion of the site flows to
an onsite drain inlet at the end of the main facility’s driveway (Area EB6.) This drain inlet
is connected by an 8" vitrified clay pipe to the back of the same existing curb inlet in
West Pueblo Street. Drainage of a portion on the northwest side of the site (Area E1)
sheet flows towards the gutter along West Junipero Street and into an existing curb inlet
(Collection Point A.) Both curb inlets drain directly into Mission Creek. There are three
existing 8" cast iron pipes on-site that drain directly into Mission Creek. They pick up
the atrium area (Area E3) within the existing Cancer Center building, and patio areas on
the west and south sides of this building (Areas E4 and E5, respectively).

Since the entire site is within the 100-year floodplain boundary adjacent to Mission
Creek, the potential for on-site flooding caused from overflow of the Mission Creek
during extreme storm events has a one percent chance of occurrence in any one year.
Flood proofing measures will be incorporated into the design of the proposed and
existing structures by the Architect. See the attached Drainage Maps.
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Preliminary Drainage Report- Cancer Center of Santa Barbara

Post-Project Condition
See Watershed Areas and Collection Points on Preliminary Drainage Map, Post-Project
Condition, Sheet 2 of 2 (attached) and Tables 1 and 2, below.

The preliminary plans show the layout of structures, parking areas, landscaping with
grades, finished floor elevations, and most of the major utilities. There is approximately
5000 sf footprint for future building expansion proposed. This area is calculated as
impervious surface to show that the vegetated filter swale and infiltration basin for the
currently proposed project will be able to meet the City’s water quality and quantity
conditions for future building expansion of this size. See attached Preliminary Grading
and Drainage Plan.

In the post-project condition stormwater runoff will be collected by roof and area drains
and a network of storm drainage pipes. Prior to entering the pipe network, much of the
runoff will flow over landscape and pervious paved surface. The majority of the site
paved surface is to be made up of pre-cast permeable pavers to maximize the pervious
areas. A runoff coefficient (CN) value of 85 was selected for permeable pavement.
During the final design phase of the project, the project Mechanical-Plumbing Engineer
will size horizontal and vertical roof drains and design the system that pumps the
stormwater runoff that is collected at the lower level of the parking structure.

The post-project design decreases creek bank erosion by eliminating the three existing
8" cast iron pipes that currently extend out of the existing creek bank and discharge
directly into mission creek. The tributary areas that currently flow to these pipes will be
re-directed to the proposed infiltration basin along W. Pueblo Street.

The post-project improvements will not increase the peak storm water runoff or the peak
storm water volume from the site. Therefore, storm water runoff detention will not be
required. Peak runoff rates are quantified in Tables 1 and 2.
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Preliminary Drainage Report- Cancer Center of Santa Barbara

TABLE 1. SUMMARY OF PEAK RUNOFF FLOW TO DISCHARGE POINTS

. . Pre-Project | Post-Project Change in
Collection Discharge

Point Point Oz Cas Qs
(cfs) {cfs) {cfs)

A W. Junipero Street 0.83 0.90 0.07

B W. Pueblo Street 6.78 7.03 0.25

C Mission Creek 0.34 0 -0.34

D Mission Creek 0.53 0 -0.53

E Mission Creek 0.37 0 -0.37

Totals 8.85 7.93 0.92 decrease

TABLE 2. SUMMARY OF PEAK RUNOFF VOLUME

Area Vs
Watershed {(ac) (ac-ft)
Pre-Project 3.38 1.49
Post-Project 3.38 1.33
0.16
decrease

Project Volume Reduction

The larger volume of either the difference between the pre- and post-conditions for the
25-year design storm or the one-inch storm is required to set the Vieguetion. The change
in the 25-year volume for the project was calculated to be a decrease of 0.16 acre-feet.
The one-inch volume was calculated by Option 1 as shown in the BMP Guidance
Manual on page C-3. This resulted in a runoff volume of 0.099 acre-feet. Since the
runoff volume of the one-inch storm is greater, the Viedusion reéquirement was taken to be
0.099 ac-ft or 4,312 cubic feet for the project.

Various means of storm water volume reduction has been proposed and are outlined in
Table 3. Worksheets are provided for volume reduction via infiltration basin and dry well
BMP's. Permeable pavers are proposed for the driveways and exterior parking areas on
the site.
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Preliminary Drainage Report- Cancer Center of Santa Barbara

TABLE 3. STORM WATER VOLUME REDUCTION RESULTS

Vreduetion Required for Entire Site 4,312 | ft?
Vreduction Provided:

Vreduction From Area P1 Infiltration Basin 3,790 | f?
Vredguction From Area P1 Permeable Pavement {Areas PP1 thru PP3) 480 |
Vreduction From Area P2 Dry Well 44 | #
Vieduction From Area P4 Dry Well 174 | &
Vraduction From Area P5 Dry Well 174 | @2
Vreauetion From Area P6 Dry Well 87 | 2
Vreduction From Area P3 Permeable Pavement (Area PP4) 44 |
Vreduction Total Provided for Entire Site 4,793 | f#°
Percent of Volume Goal Achieved = 111%

As can be seen, 111 percent of the estimated Vieqion Can be met with infiltrative
devices. The project has provided hydraulically unconnected surfaces over the
developed portion of this project. Please note that during final design some minor
alterations in infiltrative devices may be applied which may reduce the application of one
method and increase the use of another. Under all situations, 100 percent of the
Vieduction Will be met.

Project Storm Water Treatment

Filtering of storm water is proposed using vegetated swales and permeable pavement.
A vegetated swale filter is proposed for treating runoff from the main Cancer Center
facility roof and parking structure surface prior to conveying it to the infiltration basin.
Smaller landscaped swales are proposed to capture and treat runoff from the roof
surfaces of the mostly residential structures along W. Junipero Street. Runoff from
these areas are conveyed to drywell infiltration BMP’s. Storm water runoff from all of
the impervious site areas is treated. Vegetated swales are effective in removing all of
the anticipated pollutants except bacteria. Permeable pavers are effective in removing
all of the anticipated pollutants except trash.

In some areas only receiving runoff from roofs and garden areas, local drainage inlets
will be located to allow roof runoff to pass across vegetated areas prior to pick up. In
some instances, there are muitiple methods of storm water filtering applied prior to
discharge from the site. For example, a roof garden is proposed over the portion of the
main facility which is also treated by the vegetated swale filter. See the attached
calculations and Storm Water Quality Exhibit for BMP locations and coverage.
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Preliminary Drainage Report- Cancer Center of Santa Barbara

CONCLUSION

The project as proposed will reduce the peak runoff from a 25-Year storm event to less
than the pre-project condition (See Table 4.)

TABLE 4. SUMMARY OF PERVIOUS VS. IMPERVIOUS AREA

Pervi i 1

Watershed ervious Impervious Tota
(ac) (ac) (ac)

Pre-Project 1.16 (34.2%) 2.22 (65.8%) 3.38
Post-Project 1.73 (51.3%) 1.65 (48.7%) 3.38

Storm water quality concerns for the entire project site are addressed through volume
reduction and flow-based treatment of main facility roof and parking structure via
vegetated swale filter.

Post-project design improvements will include sizing the storm drain system to
accommodate the 25-Year flow rate.
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CALCULATIONS AND ATTACHMENTS

SOIL SURVEY
HYDROCAD PRINTOUTS
o Pre-Project Condition (25 Year Storm)
o Post-Project Condition
= 25 Year Storm
= 1 Inch Storm for On-Site Only
= 1 Inch Storm for Permeable Pavement Areas
CALCULATIONS
o Infiltration Basin
o Dry Wells
o Permeable Pavers
o Vegetated Swale Filter
GEOTECHNICAL REPORTS (EARTH SYSTEMS PACIFIC)
o Report of Percolation Testing, December 17, 2008
o Soil Assessment, January 29, 2009
MAPS AND EXHIBITS
o Preliminary Drainage Map- Pre-Project Condition
o Preliminary Drainage Map- Post Project Condition
o Water Quality Exhibit
o Preliminary Grading & Drainage Plan



SOIL SURVEY
(from Sheet No. 8 Santa Barbara County, CA
South Coastal Part- Santa Barbara Quadrangle)
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Maymen part

114 SOIL SURVEY
TABLE 9.—Soil and
. Flooding
Soil name and map symbol Hygc_l;;:é;glc
Frequency Duration Months
Diablo:
DaC, DaD, DaE2, DaF2 ___________ e None
Duneland:
[3]1] P——
Elder:
—'—-)lﬁcA.! EaB Rare o .
1EL;
Elder part Rare
Soboba part A COmmion wumwemm: ool Very brief oo _ Nov-Mar ____ .. . .
Escarpment:
ES
Gaviota:
GaE, GaG D None S
I GhG:
Gaviota part D None
Rock outerop part et i 550 o W 5 g |
Goleta:
GeA, GcC, GdA Rave e
Gullied land:
(11] = =
Linne:
LaE, LaF2, LaG _ C None .. ___
Lodo:
LbG:
Lodo part D None . » e
Rock outerop part o
LG
Lodo part D None —
Sespe part C None - A
Lopez: \
1dG, *LdH:
Lopez part D None =
Roeck outerop part - ___ P
11gE2, * LaF2:
Lopez part __ D None
Santa Lucia part —————____ C None s
Los Osos:
LgE2, LgF2 C None _
1 LhG:
Los Osos part C None _
Maymen part D None .
Maymen:
MaE, MaG ___ D None
1MbH:
D None —mm e

SANTA BARBARA COUNTY, CALIFORNIA, SOUTH COASTAL PART

water features—Continued

116

High water table Bedrock
Depth Kind Months Depth Hardness
F In
>6.0 s 40-60 | Rippable.
>6.0 >60
>6.0 >80
>6.0 260 |
>6.0 |__ _ 10-20 | Hard,
>6.0 S 10-20 | Hard,
>6.0 i RO = - e W, 260 |
FO00 | 26-60 | Rippable,
>6.0 | ] 6-20 | Rippable.
>6.0 —_— I 6-20 | Rippable,
R s 24-40 | Rippable.
>6.0 . e E= 6-20 | Hard.
>6.0 |__ _ 6-20 | Hard.
>6.0 | 2040 | Hard.
>6.0 . _____ 'l 25-40 | Hard,
>6.0 |_____ o - 20-36 | Hard.
>6.0 |_. 8-18 | Hard.
>6.0 [_. s - 10-20 | Hard.
>6.0 |- - 10-20 | Hard.




HYDROCAD PRINTOUT
(Pre-Project Condition- 25 Year Storm)
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Collection Point B-
Pueblo Street Curb Inlet

Drainage Diagram for 15708-Pre-Project
Prepared by Penfield & Smith, Printed 4/6/2009
HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC




15708-Pre-Project

Prepared by Penfield & Smith
HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC

Printed 4/6/2009
Page 2

Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
0.820 61 >75% Grass cover, Good, HSG B (15,25,45)
0.007 69 50-75% Grass cover, Fair, HSG B (5S)
0.333 79 <50% Grass cover, Poor, HSG B (2S5,3S,65)
2.220 98 Paved parking & roofs (15,2S,35,45,55,65)

3.380

TOTAL AREA



15708-Pre-Project
Prepared by Penfield & Smith

HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC

Printed 4/6/2009
Page 3

Soil Listing (all nodes)

Area Sail Subcatchment
{acres) Goup Numbers
0.000 HSGA
1.160 HSG B 1S, 28, 35, 45, 55, 6S
0.000 HSG C
0.000 HSG D
2.220 Other 18, 28, 3§, 45, 58, 6S

3.380

TOTAL AREA



15708-Pre-Project Type | 24-hr 25-Year Rainfall=6.71"

Prepared by Penfield & Smith Printed 4/6/2009
HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC Page 4

Time span=0.00-30.00 hrs, dt=0.10 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 1S: Area E1 Runoff Area=14,811 sf 61.76% Impervious Runoff Depth=4.95"
Flow Length=198"' Slope=0.0109 /" Tc=12.0 min CN=61/98 Runoff=0.83 cfs 0.140 af

Subcatchment 2S: Area E2 Runoff Area=77,929 sf 59.08% Impervious Runoff Depth=4,92"
Flow Length=668" Tc=12.0 min CN=63/98 Runoff=4.34 cfs 0.734 af

Subcatchment 3S: Area E3 Runoff Area=7,753 sf 74.72% Impervious Runoff Depth=5.93"
Flow Length=74' Slope=0.0100"/" Tc=12.0 min CN=79/98 Runoff=0.53 cfs 0.088 af

Subcatchment 4S: Area E4 Runoff Area=6,665 sf 61.44% Impervious Runoff Depth=4.94"
Flow Length=80"' Tc=12.0 min CN=61/98 Runoff=0.37 cfs 0.063 af

Subcatchment 5S: Area E5 Runoff Area=4,792 sf 93.64% Impervious Runoff Depth=6.27"
Flow Length=157" Tc=12.0 min CN=69/98 Runoff=0.34 cfs 0.057 af

Subcatchment 6S: Area E6 Runoff Area=35,284 sf 76.91% Impervious Runoff Depth=5.97"
Flow Length=405"' Tc=12.0 min CN=79/98 Runoff=2.44 cfs 0.403 af

Pond 7P: Collection Point B- Pueblo Street Curb Inlet Inflow=6.78 cfs 1.137 af
Primary=6.78 cfs 1.137 af

Total Runoff Area = 3.380 ac Runoff Volume = 1.486 af Average Runoff Depth = 5.27"
34.32% Pervious =1.160 ac  65.68% Impervious = 2.220 ac



15708-Pre-Project Type | 24-hr 25-Year Rainfall=6.71"

Prepared by Penfield & Smith Printed 4/6/2009
HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 1S: Area E1

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.83cfs @ 10.02 hrs, Volume= 0.140 af, Depth= 4.95"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, di= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN  Description
9,148 98 Paved parking & roofs
5,663 61 >75% Grass cover, Good, HSG B
14,811 84 Woeighted Average
5,663 61 Pervious Area
9,148 98 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.2 67 0.0109 0.94 Sheet Flow, down driveway at 519 W. Junipero
Smooth surfaces n=0.011 P2=2.83"
1.0 131 0.0109 2.12 Shallow Concentrated Flow, Gutter flow to existing CB
Paved Kv=20.3 fps
2.2 198 Total, Increased to minimum Tc = 12.0 min

Subcatchment 1S: Area E1

Hydrograph

0.9 L e i RIS SR A

"0s. B  Type | 24-hr 25-Year

s _ Rainfall=6.71"

0,65 Runoff Area=14,811 sf
gl Runoff Volume=0.140 af
£ o5 Runoff Depth=4.95"
Flow Length=198"

0032 - Slope=0.0109 '/*

0.255 . Tc=12.0 min

0"12 CN=61/98

0.1'5 ] il

0.05*;

i

01 2 3 4 5 6 7 8 9 10 111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)



15708-Pre-Project Type | 24-hr 25-Year Rainfall=6.71"

Prepared by Penfield & Smith Printed 4/6/2009
HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 2S: Area E2

Area that drains to W. Pueblo curb inlet

Runoff = 434 cfs @ 10.02 hrs, Volume= 0.734 af, Depth= 4.92"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN Description
46,043 98 Paved parking & roofs
27,486 61 >75% Grass cover, Good, HSG B
4,400 79 <50% Grass cover, Poor, HSG B
77,929 84 Weighted Average
31,886 63 Pervious Area
48,043 98 Impervious Area

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

1.7 153 0.0240 1.51 , Sheet Flow, across paved area of off-site parcel
Smooth surfaces n=0.011 P2=2.83"

3.0 258 0.0080 1.44 Shallow Concentrated Flow, across portion of 2317 Oak Park L
Unpaved Kv=16.1 fps

0.7 68 0.0434 1.63 Sheet Flow, down 520 W. Pueblo driveway
Smooth surfaces n=0.011 P2=2.83"

2.1 189 0.0054 1.49 Shallow Concentrated Flow, down W. Pueblo gutter

Paved Kv=20.3 fps
7.5 668 Total, Increased to minimum Te = 12.0 min




Type | 24-tir 25-Year Rainfall=6.71"

15708-Pre-Project
Prepared by Penfield & Smith Printed 4/6/2009
HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC Page 7
Subcatchment 2S: Area E2
Hydrograph
:
f Type | 24-hr 25-Year
g Rainfall=6.71"
: Runoff Area=77,929 sf
3 Runoff Volume=0.734 af
g ~ Runoff Depth=4.92"
2 N Flow Length=668"
] ' Tc=12.0 min
j 'CN=63/98
1 |
i
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15708-Pre-Project Type | 24-hr 25-Year Rainfall=6.71"

Prepared by Penfield & Smith Printed 4/6/2009
HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 3S: Area E3

Flow to courtyard CB and out to creek

Runoff = 0.53cfs @ 10.02 hrs, Volume= 0.088 af, Depth= 5.93"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN Description
5,793 98 Paved parking & roofs
1,960 79 <50% Grass cover, Poor, HSG B
7,753 93 Weighted Average
1,960 79 Pervious Area
5,793 98 Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (fi/ft)  (ft/sec) (cfs)
0.8 37 0.0100 0.80 Sheet Flow, across roof
Smooth surfaces n=0.011 P2=2.83"
6.2 37 0.0100 0.10 Sheet Flow, across courtyard
Grass: Short n=0.150 P2= 283"
7.0 74 Total, Increased to minimum Tc = 12.0 min

Subcatchment 3S: Area E3

Hydrograph
005: Type | 24-hr-25-Year
s -Rainfall=6.71"
. Runoff Area=7,753 sf -
035 - Runoff Volume=0.088 af -
5 ~ Runoff Depth=5.93"
g s Flow Length=74"
i Slope=0.0100 '/* -
o.15-§ Tc=12;0'min
o.1-§
0.05-_;
o]

0 1 é 3 4 5 6 7 B8 9 10 11 12 13 14 15 16 171819202122232425252728293{)
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15708-Pre-Project Type | 24-hr 25-Year Rainfall=6.71"

Prepared by Penfield & Smith Printed 4/6/2009
HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment 4S: Area E4

Flow to CB and out to creek.

Runoff = 0.37cfs @ 10.02 hrs, Volume= 0.063 af, Depth= 4.94"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN _ Description
4,095 98 Paved parking & roofs
2,570 61 >75% Grass cover, Good, HSG B
6,665 84 Weighted Average
2,570 61 Pervious Area
4,095 98 Impervious Area

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

0.6 25 0.0100 0.74 Sheet Flow, across roof
Smooth surfaces n=0.011 P2=2.83"
8.9 55 0.0090 0.10 Sheet Flow, from downspout to CB
Grass: Short n=0.150 P2=2.83"
9.5 80 Total, Increased to minimum Tc = 12.0 min

Subcatchment 4S: Area E4

Hydrograph
0ad | . ol . o ] PN A
o | Fl . Typel24-hr25-Year
o ‘Rainfall=6.71"
08 ~ Runoff Area=6,665 sf
b Runoff Volume=0.063 af
£ 022 Runoff Depth=4.94'.'
B el " Flow Length=80"
~ Te=12.0 min

'CN=61/98

01 2 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)



15708-Pre-Project Type | 24-hr 25-Year Rainfall=6.71"

Prepared by Penfield & Smith Printed 4/6/2009
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Summary for Subcatchment 5S: Area E5

Flow from CB to creek.

Runoff = 0.34cfs @ 10.02 hrs, Volume= 0.057 af, Depth= 6.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN Description
4 487 98 Paved parking & roofs
305 69 50-75% Grass cover, Fair, HSG B
4,792 96 Weighted Average
305 69 Pervious Area
4,487 98 Impervious Area

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

0.6 28 0.0100 0.76 Sheet Flow, across roof
Smooth surfaces n=0.011 P2=2.83"

2.1 129 0.0040 1.02 Shallow Concentrated Flow, across rock swale to CB
Unpaved Kv=16.1fps

2.7 157 Total, Increased to minimum Tc = 12.0 min

Subcatchment 5S: Area E5

Hydrograph

gg: Type | 24-hr 25-Year
03]  Rainfall=6.71"
gig Runoff Area=4,792 sf
0.24 Runoff Volume=0.057 af

g O Runoff Depth=6.27"
7 Flow Length=157'
Tc=12.0 min

CN=69/98

0 1 2 3 4 56 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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Summary for Subcatchment 6S: Area E6

Area that flows to catch basin at the bottom of 540 W. Pueblo Street driveway. Then flows through
existing clay pipe to curb inlet box on West Pueblo Street.

Runoff = 244 cfs @ 10.02 hrs, Volume= 0.403 af, Depth= 5.97"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt=0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN Description
27,138 98 Paved parking & roofs
8,146 79 <50% Grass cover, Poor, HSG B
35,284 94 Weighted Average
8,146 79 Pervious Area
27,138 98 Impervious Area

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

0.2 39 0.3000 3.17 Sheet Flow, across 601 W. Junipero roof
Smooth surfaces n=0.011 P2=2.83"

1.9 204 0.0300 1.75 Sheet Flow, across 529 W. Junipero d/w and 540 W. Pueblo pa
Smooth surfaces n=0.011 P2=2.83"

0.9 162 0.0226 3.05 Shallow Concentrated Flow, down 540 W. Pueblo driveway
Paved Kv=20.3 fps

3.0 405 Total, Increased to minimum Tc = 12.0 min

Subcatchment 6S: Area E6
Hydrograph

Type | 24-hr 25-Year

. Rainfall=6.71"
Runoff Area=35,284 sf
Runoff Volume=0.403 af
Runoff Depth=5.97"
Flow Length=405"
Tc=12.0 min

CN=79/98

Flow (cfs)

0012 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1|9 2|0 2|1 212 2'3 2|4 215 2I6 2I7 2IB 2.9 3'0
Time (hours)
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Summary for Pond 7P: Collection Point B- Pueblo Street Curb Inlet

[40] Hint: Not Described {Outflow=Inflow)

Inflow Area = 2.599 ac, 64.64% Impervious, Inflow Depth = 5.25" for 25-Year event
Inflow = 6.78 cfs @ 10.02 hrs, Volume= 1.137 af
Primary = 6.78 cfs @ 10.02 hrs, Volume= 1.137 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.10 hrs

Pond 7P: Collection Point B- Pueblo Street Curb Inlet
Hydrograph

O Inflow
[ Primary

6.78cfs

7 g ~ Inflow Area=2.599 ac

Flow (cfs)
EN
!
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01t 2 3 456 7 8 9 1011 1213 14 151’6 17 18 19202'1 2I22i32‘42§52627282l9 BID
Time (hours)
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Area P2

Reach

Area P3

Area P4 Area P5 Area P6

Area P1

Drainage Diagram for 15708-Post-Project
Prepared by Penfield & Smith, Printed 4/6/2009
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.292 61 >75% Grass cover, Good, HSG B (25,35,45,55,6S)
0.399 85 Permeable Pavement (2S)
0.045 85 Permeable Pavment (1S)
0.164 98 Off-site Junipero (2S)
1.487 08 Paved parking & roofs (2S,35,45,55,65)

3.386

TOTAL AREA



15708-Post-Project
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Soil Listing (all nodes)

Area Sail Subcatchment
{acres) Goup Numbers
0.000 HSG A
1.292 HSG B 28, 35, 45, 58, 6S
0.000 HSG C
0.000 HSG D
2.094 Other 1S, 28, 38§, 45, 55, 65

3.386

TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.10 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 1S: Area P3 Runoff Area=1,946 sf 0.00% Impervious Runoff Depth=4.98"
Tc=12.0 min CN=85/0 Runoff=0.12 cfs 0.019 af

Subcatchment 2S: Area P1 Runoff Area=128,837 sf 50.07% Impervious Runoff Depth=4.78"
Tc=12.0 min CN=67/98 Runoff=7.03 cfs 1.177 af

Subcatchment 3S: Area P2 Runoff Area=2,056 sf 40.76% Impervious Runoff Depth=4.12"
Tc=12.0 min CN=61/98 Runoff=0.08 cfs 0.016 af

Subcatchment 4S: Area P4 Runoff Area=6,130 sf 40.65% Impervious Runoff Depth=4.11"
Tc=12.0 min CN=61/98 Runoff=0.28 cfs 0.048 af

Subcatchment 5S: Area P5 Runoif Area=5,354 sf 51.94% Impervious Runoff Depth=4,56"
Tc=12.0 min CN=61/98 Runoff=0.27 cfs 0.047 af

Subcatchment 6S: Area P6 Runoff Area=3,159 sf 39.92% Impervious Runoff Depth=4.08"
Tc=12.0 min CN=61/98 Runcff=0.14 cfs 0.025 af

Total Runoff Area = 3.386 ac Runoff Volume = 1.332 af Average Runoff Depth = 4.72"
51.26% Pervious =1.735ac  48.74% Impervious = 1.650 ac
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Summary for Subcatchment 1S: Area P3

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.12cfs @ 10.02 hrs, Volume= 0.019 af, Depth= 4.98"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN Description
* 1,946 85 Permeable Pavment
1,946 85 Pervious Area

Te Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (it/sec) (cfs)
12.0 Direct Entry, Minimum Tc

Subcatchment 1S: Area P3

Hydrograph
- — '_ A L T ] e
B L = " Type | 24-hr 25-Year
- @ Rainfall=6.71"
- Runoff Area=1,946 sf
008 Runoff Volume=0.019 af
£ oor ! Runoff Depth=4.98"
Eoof | & . Tc=120min
0.05—; ' ~ CN=85/0
0.044
[1.03—_E
O.DZ-E
0.01-%
o
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Summary for Subcatchment 2S: Area P1

Area that drains to W. Pueblo curb inlet

Runoff = 7.03cfs @ 10.02 hrs, Volume= 1.177 af, Depth= 4.78"

Runoff by SBUH method, Split Pervious/imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN Description
57,389 98 Paved parking & roofs
46,953 61 =75% Grass cover, Good, HSG B
* 17,370 85 Permeable Pavement
* 7,125 98 Off-site Junipero
128,837 83 Woeighted Average
64,323 67 Pervious Area
64,514 98 Impervious Area

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

12.0 Direct Entry, Minimum Tc

Subcatchment 2S: Area P1
Hydrograph

fr Type | 24-hr 25-Year

' Rainfall=6.71"

11 U I - Runoff Area=128,837 sf
¢ | Runoff Volume=1.177 af
: " Runoff Depth=4.78"
] N | | Tc=12.0 min
g [ CN=67/98

Flow (cfs)
N
|
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Time (hours)
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Summary for Subcatchment 3S: Area P2

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.09cfs @ 10.02 hrs, Volume= 0.016 af, Depth= 4.12"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN Description
838 98 Paved parking & roofs
1,218 61 =75% Grass cover, Good, HSG B
2,056 76 Weighted Average
1,218 61 Pervious Area
838 98 Impervious Area

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

Subcatchment 3S: Area P2
Hydrograph
0'105:2 ; . ; v ; '

Type | 24-hr 25-Year

~ Rainfall=6.71"
- Runoff Area=2,056 sf
Runoff Volume=0.016 af
Runoff Depth=4.12"
- Tc=12.0 min

- CN=61/98

01 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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Summary for Subcatchment 43S: Area P4

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.28cfs @ 10.02 hrs, Volume= 0.048 af, Depth= 4.11"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt=0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN Description
2,492 98 Paved parking & roofs
3,638 61 >75% Grass cover, Good, HSG B
6,130 76  Weighted Average
3,638 61 Pervious Area
2,492 98 Impervious Area

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

Subcatchment 4S: Area P4

Hydrograph

- _ O Runoff
gzz saia s b - Type | 24-hr 25-Year
ozl T SRR - . - Rainfall=6.71"
0.22—; . ; 7 ! Runoff Area=6,1 30 Sf
_ 0012 = Runoff Volume=0.048 af
$ el | AEEE IEE "~ Runoff Depth=4.11"
é 0.14—5 | Tc=12.0 min
CN=61/98

0 1 2 3 4 56 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
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Summary for Subcatchment 5S: Area P5

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.27 cfs @ 10.02 hrs, Volume= 0.047 af, Depth= 4.56"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN Description
2,781 98 Paved parking & roofs
2,573 61 =>75% Grass cover, Good, HSG B
5,354 80 Weighted Average
2,573 61 Pervious Area
2,781 98 Impervious Area

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

Subcatchment 5S: Area P5

. | Hydrograph |

0.28 7 |

0.26 : Typel 274-hrA25-Ye‘ar

0.24-; : n Ra'infall=6.7‘1'z'

bt ~ Runoff Area=5,354 sf
ﬁoué -~ Runoff Volume=0.047 af
£ 016] Runoff Depth=4.56"
£ o Tc=12.0 min

il CN=61/98

o.os-i -

0.06

0.04

0.02-;

Time (hours)
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Summary for Subcatchment 6S: Area P6

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.14cfs @ 10.02 hrs, Volume= 0.025 af, Depth= 4.08"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr 25-Year Rainfall=6.71"

Area (sf) CN  Description
1,261 98 Paved parking & roofs
1,898 61 >75% Grass cover, Good, HSG B
3,159 76  Weighted Average
1,898 61 Pervious Area
1,261 98 Impervious Area

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

Subcatchment 6S: Area P6

Hydrograph
i | ngun
0.143 f Type:l 24-hr 25-Year
E:Z Rainfall=6.71"
0413 Runoff Area=3,159 sf
01 Runoff Volume=0.025 af
§ Runoff Depth=4.08"
& oo Tc=12.0 min
CN=61/98

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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Area P2

Reach

Area P3

Area P4 Area P5 Area P6

Area P1

Drainage Diagram for 15708-Post-Project-OnSite-Volume
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Area Listing (all nodes)

Area CN Description
{acres) {subcatchment-numbers)
1.292 61 >75% Grass cover, Good, HSG B (28,35,48,55,65)
0.399 85 Permeable Pavement (2S)
0.045 85 Permeable Pavment (1S)
1.487 98 Paved parking & roofs (25,35,45,55,6S)

3.222

TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Goup Numbers
0.000 HSG A
1.292 HSG B 28, 35, 45, 5§, 65
0.000 HSGC
0.000 HSG D
1.930 Other 18, 28§, 35, 45, 55, 6S

3.222

TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.10 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 1S: Area P3 Runoff Area=1,946 sf 0.00% Impervious Runoff Depth=0.17"
Tc=12.0 min CN=85/0 Runoff=0.00 cfs 0.001 af

Subcatchment 2S: Area P1 Runoff Area=121,712 sf 47.15% Impervious Runoff Depth=0.37"
Tc=12.0 min CN=67/98 Runoff=0.56 cfs 0.087 af

Subcatchment 3S: Area P2 Runoff Area=2,056 sf 40.76% Impervious Runoff Depth=0.32"
Tc=12.0 min CN=61/98 Runoff=0.01 cfs 0.001 af

Subcatchment 4S: Area P4 Runoff Area=6,130 sf 40.65% Impervious Runoff Depth=0.32"
Tc=12.0 min CN=61/98 Runoff=0.02 cfs 0.004 af

Subcatchment 5S: Area P5 Runoff Area=5,354 sf 51.94% Impervious Runoff Depth=0.41"
Tc=12.0 min CN=61/98 Runoff=0.03 cfs 0.004 af

Subcatchment 6S: Area P6 Runoff Area=3,159 sf 39.92% Impervious Runoff Depth=0.32"
Tc=12.0 min CN=61/98 Runoff=0.01 cfs 0.002 af

Total Runoff Area = 3.222 ac Runoff Volume = 0.099 af Average Runoff Depth = 0.37"
53.86% Pervious =1.735ac  46.14% Impervious = 1.487 ac
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Summary for Subcatchment 1S: Area P3

Area that drains to W. Junipero Street curb inlet.

Runoff

0.00cfs @ 10.11 hrs, Volume=

0.001 af, Depth= 0.17"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs

Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description

*

1,946 85 Permeable Pavment

1,946 85 Pervious Area

Tc Length
{(min) (feet)

Slope Velocity Capacity Descri
(ft/ft)  (ft/sec) (cfs)

ption

12.0 Direct

Subcatchment
Hydrograph

Entry, Minimum Tc

1S: Area P3

Flow (cfs)

- Type | 24-hr One Inch
... Rainfall=1.00"

Runoff Area=1,946 sf
Runoff Volume=0.001 af

'Runoff Depth=0.17"
~ Tc=12.0 min
CN=85/0

Time (hours)
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Summary for Subcatchment 2S: Area P1

Area that drains to W. Pueblo curb inlet

Runoff = 0.56 cfs @ 10.02 hrs, Volume= 0.087 af, Depth= 0.37"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description
57,389 98 Paved parking & roofs
46,953 61 >75% Grass cover, Good, HSG B
* 17,370 85 Permeable Pavement
121,712 82 Weighted Average
64,323 67 Pervious Area
57,389 98 Impervious Area

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

12.0 Direct Entry, Minimum Tc

Subcatchment 2S: Area P1

- _ Hydrograph _

061 ‘ e | . . '

053 ’ ‘Type | 24-hr One Inch

he - Rainfall=1.00"

048 'Runoff Area=121,712 sf
o Runoff Volume=0.087 af
g 0 Runoff Depth=0.37"
g " : - Tc=12.0 min

- CN=67/98

0.15-; [

o.1—§

0.05; A

R 77777777/ V777
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Time (hours)
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Summary for Subcatchment 3S: Area P2

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.01cfs @ 10.02 hrs, Volume= 0.001 af, Depth= 0.32"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt=0.10 hrs
Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description
838 98 Paved parking & roofs
1,218 61 >75% Grass cover, Good, HSG B
2,056 76 Weighted Average
1,218 61 Pervious Area
838 98 Impervious Area

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

Subcatchment 3S: Area P2

Hydrograph
0.0094 ; L : : :
oone] | 1 . Typel24-hrOnelinch
o] | K| Rainfall=1.00"
juor I EEEEEEEETEFEPERSEEY R e Runoff Area=2,056 sf

ooos] | | - Runoff Depth=0.32"
oo | W1 - Te=12.0 min_
o003} | . . . . . . oot (LI . - - CN=61/98 -

Flow (cfs)

04 ; " ; f T
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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Summary for Subcatchment 4S: Area P4

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.02cfs @ 10.02 hrs, Volume= 0.004 af, Depth= 0.32"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description
2,492 98 Paved parking & roofs
3,638 61 >75% Grass cover, Good, HSG B
6,130 76 Weighted Average
3,638 61 Pervious Area
2,492 98 Impervious Area

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

Subcatchment 4S: Area P4

Hydrograph

0.0264 | . ' '

0024 ' J¢ Type 1 24-hr One Inch

o.ozz-é e Rainfall=1.00"

bt Runoff Area=6,130 sf
.. Runoff Volume=0.004 af
- - - Runoff Depth=0.32"
Food |0 T MM T ~ Te=12.0min

001 - CN=61/98

0.008

0.006; :

0.004; i I ]

o

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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Summary for Subcatchment 5S: Area P5

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.03cfs @ 10.02 hrs, Volume= 0.004 af, Depth= 0.41"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description
2,781 98 Paved parking & roofs
2,573 61 >75% Grass cover, Good, HSG B
5,354 80 Woeighted Average
2,573 61 Pervious Area
2,781 98 Impervious Area

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

Subcatchment 5S: Area P5
Hydrograph

0.03 b LU L O D SO S, SO N 0 Runoff

0.026- n L L Type | 24-hr One Inch
0.024-; nEme | ; | ] , L Ralnfall 1 00" ,
PP et -~ Runoff Area=5,354 sf
DUO?Z “Runoff Volume=0.004 af
oo | 'Runoff Depth=0.41"
LU B RN NN TR . Tc=12.0 min

0.012‘2 el - : ‘ W - - - CN=61/98 -

0.01

0.0284

Flow (cfs)

0.008
0006
0.004
0.002

o3
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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Summary for Subcatchment 6S: Area P6

Area that drains to W. Junipero Street curb inlet.

Runoff = 0.01cfs @ 10.02 hrs, Volume= 0.002 af, Depth= 0.32"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt=0.10 hrs
Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description
1,261 98 Paved parking & roofs
1,898 61 =>75% Grass cover, Good, HSG B
3,159 76 Weighted Average
1,898 61 Pervious Area
1,261 98 Impervious Area

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

Subcatchment 6S: Area P6

. Hydrograph.

0.013—5 T . ; | ;

oorz{ | f ~ Type | 24-hr One Inch

0.011-2 B , Ra‘infall=1.0.0“

. - Runoff Area=3,159 sf
e - - Runoff Volume=0.002 af
~ Runoff Depth=0.2"
©ooos | ¢ 8 _j_ ] : Tc=120m|n

0,005 CN=61/98

0.004 N B

0.003 BEREN | SRR :

0.002 B ]

0.001 A4 ‘ ‘

R Y 7777777 A

01 2 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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15708-Post-Project-V-1in Treated by Perm Pvmt

Prepared by Penfield & Smith
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Printed 4/6/2009
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
0.361 85 Permeable Pavement (75,8S,9S)
0.123 98 Paved parking & roofs (75,9S,10S)

0.484

TOTAL AREA
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Prepared by Penfield & Smith
HydroCAD® 8.50 s/n 004468 © 2007 HydroCAD Software Solutions LLC
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Goup Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSGD

0.484 Other 7S, 88, 95, 108
0.484 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.10 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.
Reach routing by Stor-Ind method - Pond routing by Stor-Ind method

Subcatchment 7S: Area PP1 Runoff Area=8,040 sf 21.77% Impervious Runoff Depth=0.31"
Tec=12.0 min CN=85/98 Runoff=0.02 cfs 0.005 af

Subcatchment 8S: Area PP2 Runoff Area=3,290 sf 0.00% Impervious Runoff Depth=0.17"
Te=12.0 min CN=85/0 Runoif=0.00 cfs 0.001 af

Subcatchment 9S: Area PP3 Runoff Area=7,800 sf 21.15% Impervious Runoff Depth=0.30"
Tc=12.0 min CN=85/98 Runoif=0.02 cfs 0.005 af

Subcatchment 10S: Area PP4 Runoff Area=1,946 sf 100.00% Impervious Runoff Depth=0.79"
Te=12.0 min CN=0/98 Runoff=0.02 cfs 0.003 af

Total Runoff Area = 0.484 ac Runoff Volume = 0.013 af Average Runoff Depth = 0.33"
74.63% Pervious = 0.361 ac  25.37% Impervious = 0.123 ac
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Summary for Subcatchment 7S: Area PP1

Area adjacent to main entrance that is treated by permeable pavement.

Runoff = 0.02cfs @ 10.04 hrs, Volume= 0.005 af, Depth= 0.31"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt=0.10 hrs
Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description
1,750 98 Paved parking & roofs
% 6,290 85 Permeable Pavement
8,040 88 Weighted Average
6,290 85 Pervious Area
1,750 98 Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (fifsec) (cfs)
12.0 Direct Entry, Minimum Tc

Subcatchment 7S: Area PP1
Hydrograph

0.024 £ SR
i P Typel24-hrOnelnch
002 | |- Rainfall=1.00"

sl | 1) Runoff Area=8,040 s

ooted | -1 . Runoff Volume=0.005 af

0.0154

oo | - _ Runoff Depth=0.31"

0.0134
i i s . Tc=12.0 min_

0.01 - -
0.009- - . - CN=85/98
0.008 ' ‘ P

0.007-
0.006
0.005-
0.004-
0.003-
0.002-
0.0012

Flow (cfs)

4] ¢ /
01 2 3 45 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)
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Summary for Subcatchment 8S: Area PP2

Area of dirveway that slopes from highpoint near main entry down to Pueblo Street.

Runoff = 0.00cfs @ 10.11 hrs, Volume= 0.001 af, Depth= 0.17"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description
* 3,290 85 Permeable Pavement
3,290 85 Pervious Area

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

Subcatchment 8S: Area PP2
Hydrograph

0.0034
0.0034
0.0034
0.003
0.003
0.002-
0.002-
0.002
0.002-
0.0027
0.001
0.0014
0.0013
0,001
0.0014
0.000
0.000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)

Type | 24-hr One Inch
Rainfall=1.00"
Runoff Area=3,290 sf
Runoff Volume=0.001 af
Runoff Depth=0.17"

- -Te=12.0 min

- CN=85/0

Flow (cfs)
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Summary for Subcatchment 9S: Area PP3

West parking lot area treated by permeable pavement.

Runoff = 0.02cfs @ 10.04 hrs, Volume= 0.005 af, Depth= 0.30"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description
1,650 98 Paved parking & roofs
* 6,150 85 Permeable Pavement
7,800 88 Woeighted Average
6,150 85 Pervious Area
1,650 98 Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (fi/ft)  (ft/sec) (cfs)
12.0 Direct Entry, Minimum Tc

Subcatchment 9S: Area PP3
Hydrograph

Type | 24-hr One Inch -
~ Rainfall=1.00"
Runoff Area=7,800 sf -

Runoff Volume=0.005 af
'Runoff Depth=0.30"
Tc=12.0 min

- CN=85/98

Flow (cfs)

Time (hours)
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Summary for Subcatchment 10S: Area PP4

Area of driveway that slopes from highpoint near garage entry on west side down to Junipero Street.

Runoff = 0.02 cfs @ 10.02 hrs, Volume= 0.003 af, Depth= 0.79"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.10 hrs
Type | 24-hr One Inch Rainfall=1.00"

Area (sf) CN Description
1,946 98 Paved parking & roofs
1,946 98 Impervious Area

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

Subcatchment 10S: Area PP4
Hydrograph

e i Type | 24-hr One Inch
o ~Rainfall=1.00"
. - Runoff Area=1,046 =f
1 — Runoff Volume=0.003 af
'Runoff Depth=0.79"

- Tc=12.0 min

CN=0/98

0.0134
0.0125
0.0113

0.014
0.0094
0.0083
0.0074
0.006
0.005
0.004
0.003
0.0024
0.0013

o Y

012 3 456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)

Flow (cfs)




CALCULATIONS
(Worksheets from City of Santa Barbara Storm Water BMP
Guidance Manual, June 2008 (Final))

o Infiltration Basin

o Dry Wells

o Permeable Pavers

o Vegetated Swale Filter



Infiltration Basin
Location: Along W. Pueble Street side of site (Area P1)

Appendix D | Infiltration BMP
Worksheet

Infiltration BMP Worksheet

et
eI ; '
; gﬁ%@/&@& 5

SRS R

Figure D-5: Infiltration BMP cross-section

Refer to Figures D-5, 6-12, 6-13 and 6-14 for a diagrammatic description of the geometric
variables.

L

_Step 1: Detarmine design volume reductlon,

1-1. Enter the volume difference between the pre- and post-development
conditions for the 25-yr, 24-hr design storm, Vzs, calculated using SBUH

method, Appendix C Va5 = ft
1-2. Enter the volume generated from a one-inch, 24-hr storm event,
Vone-inch, Calculated using SBUH method, Appendix C Vinsgen=t ft

1-3. Determine design volume reduction which is the larger of V,5 and
Vong-inch @nd is the volume to be retained on-site

| Step 2: Determine storm water quality design volume; Vi

2-1. Determine the water quality design volume, V., using SBUH

method, Appendix C (Note: Vg is always equal to Vonenen) Vig = ft?
| Step 3: Determine design volum 5
3-1. Vieesign = the larger of Vigguetien and Vigq Viosign = ft*
D-21
DRAFT - Post-Construction Storm Water BMPs § 7/10/2008

Technical Guidance Manual

Infiltration BMP

-7100 ft*
3790 ft*

3790 ft*

3790 ft°

3790 ft°

Page 1



Appendix D | Infiliration BMP

Worksheet

Step 4: Galculate design infiltration rate i

4-1. Enter sail infiltration rate (0.5 infhr min.}, Kmeasures Kmoasurod = inthr
4-2. Enter correction factor for testing (0.3 small scale, 0.5 large scale),

Fi Fl T ft
4-3. Enter correction factor for plugging, (0.7 loams-sandy loams, 0.8

fine-loamy sands, 0.9 madium sands, 1.0 coarse sands-cobbles, Fp Fp=

4-4, Enter the depth from the bottom of the facility to the maximum wet-

season water table or nearest impervious layer, whichever is less. D = ft
4-5. Enter the estimated width of the facility = ft
4-6. Calculate the correction factor of geometry (0.25 min, 1.0 max), Fg =

4-D/W +0.05 Fq

4-7. Calculate the design infiltration rate, Kussign=KmonsureaF1FpFg Keasign infhr
. Step 5: Determine facility.size e N G T e Al AT ek
5-1. Enter drawdown time(72 hrs max.), ty o= hrs
5-2. Calculate max.depth of runoff that can be infiltrated within the &,

Ama=Kdeaigate/ 12 Umne= ft
5-3. Enter trench fill aggregate porosity, m n&=

5-4. Enter depth of trench fill, d, di= in
5-5. Enter max ponding depth, or max. dy=dmax-nidy dp= ft
_Step 6: Determine Infiltrating surface area (filter bottornarea) =

6-1. Enter the time to fill infiltration basin or trench with water (Use 2

hours for most designs), T T= hrs
6-2. Calculate infiltrating surface area for infiltration basin;

Au=Vuesign/ ({TKaasign/ 12)+d,) Ay = it?
6-3. Calculate infiltrating surface area for infiltration trenches:

A!=Vdclinn’{<denslgnl1 2)+nd+dp) A= fta
6-4. Calculate infiltrating surface area for dry wells: .
Age=Vaesign/{ TKaesign/ 12)+nd)) Agw = #

_Step 7: Provide conveyance capacity forfilter clagging:

7-1.The infiltration facility should be placed off-line, but an emergency
overflow must still be provided in the event the filter becomes clogged.

D-22
DRAFT - Post-Construction Storm Water BMPs
Technical Guidance Manual

Infiltration BMP

7/10/2008

6 in/hr

0.3
0.8

29.6 ft
15 ft
1
1.44 infhr
72 hrs

8.64 it

1ft

2 hrs

3056 ft?

Page 2



Dry Well
Location: 601 W. Junipero Sireet (Area P2)

Appendix D | Infiltration BMP
Worksheet

Infiltration BMP Worksheet

Figure D-5: Infiltration BMP cross-section

Refer to Figures D-5, 6-12, 6-13 and 6-14 for a diagrammatic description of the geometric
variables.

_Step 1: Determine design volume reduction, Veaetan

1-1. Enter the volume difference between the pre- and past-development
conditions for the 25-yr, 24-hr design storm, Vas, calculated using SBUH

method, Appendix C Vs = i
1-2. Enter the volume generated from a one-inch, 24-hr storm event,

Vone-inch, Caleulated using SBUH method, Appendix C Vongdnen = i
1-3. Determine design volume reduction which is the larger of Va5 and

Vons-ncn and is the volume to be retained on-site W ocutction = ft*

| Step 2 Determine storm water quality design volume, Vyo.

2-1. Determine the water quality design volume, V.4, using SBUH
method, Appendix C (Note: Vi is always equal to Vee.incn) = i’

Step 3: Determine deslgn volume, Ve (for sizing),

3-1. Vigesign = the larger of Vieausion and Vig Vdosign = it

D-21
DRAFT - Post-Construction Storm Water BMPs : 7/10/2008
Technical Guldance Manual

Note: V,5 not applicable since decrease in volume is calculated for entire site.

Infiltration BMP

See Note Below
44 ft°

44 ft3

44 3

44 3

Page 3



Appendix D

Infiltration BMP

Worksheet

Step 4: Caledlate design infiltrationirate = = = & e
4-1. Enter soll infiltration rate (0.5 infhr min.), Kmeasured Kmensured = inthr
4-2, Enter correction factor for testing (0.3 small scale, 0.5 large scaie),

Ft F1 - ft
4-3. Enter correction factor for plugging, (0.7 loams-sandy leams, 0.8

fine-loamy sands, 0.9 medium sands, 1.0 coarse sands-cobbles, F, Fo=

4-4. Enter the depth from the bottom of the facility to the maximum wet-

season water table or nearest impervious layer, whichever is less. D D= ft
4-5. Enter the estimated width of the facility W= ft
4-6. Calculate the correction factor of geometry (0.25 min, 1.0 max), Fg =

4+:D/W +0.05 Fg=

4-7. Calculate the design Inflitration rate, Kaesign=KmeasureaFiFpFy Keesign = inf/hr
Step b: Determine facilitysize. B LEBy
5-1. Enter drawdown time(72 hrs max.}, ly ty= hrs
5-2. Calculate max.depth of runoff that can be infiltrated within the t,

dmu=kdcslunt¢«” 2 [« - ft
5-3. Enter trench fill aggregate porosity, n, ny

5-4. Enter depth of trench fill, d, dy = in
5-5. Enter max ponding depth, or max. dy=dmanid, dy= it
| Step 6:Determine infiltrating surface area {filter bottormarea). . =
6-1. Enter the time to fill infiltration basin or trench with water (Use 2

hours for most designs), T T= hrs
6-2. Calculate infiltrating surface area for infiltration basin:

Ab=vdenlqn'r((Tkuns:‘gn” 2)+dp) Ay = ftz
6-3. Calculate infiltrating surface area for infiltration trenches:

Al=vdo:lgnf«deeslgnf12)+n;ﬂ;+dp} A= ft2
6-4. Calculate infiltrating surface area for dry wells: 5
Adv=Viasign/(TKaesign/ 12)+dy) Agy = ft

. Step 7: Provide conveyance capacity forfilter.clogging.

7-1.The infiltration facility should be placed off-line, but an emergency
overflow must still be provided in the event the filter becomes clogged.

DRAFT - Post-Construction Storm Water BMPs

Technical Guidance Manual

D-22

Infiltration BMP

7/10/2008

6 in/hr

0.3
0.8

26.6 ft
5t
1
1.44 in/hr
72 hrs
8.64 ft

0.35
48 in

2 hrs

27 t?

Page 4



Dry Well

Location: Area P4

Appendix D | Infiltration BMP
Worksheet

Infiltration BMP Worksheet

rittee ]
&

Figure D-5: Infiltration BMP cross-section

Refer to Figures D-5, 6-12, 6-13 and 6-14 for a diagrammatic description of the geometric
variables.

elreductio

| Step 1: Determine design volu

1-1. Enter the volume difference between the pre- and post-development
conditions for the 25-yr, 24-hr design storm, V5, calculated using SBUH

method, Appendix C Vs = _
1-2. Enter the volume generated from a one-inch, 24-hr storm event,

Vone.nch, Calculated using SBUH method, Appendix C Vonganen= ft*
1-3. Determine design volume reduction which is the larger of Va5 and

Vone-incn @nd is the volume to be retained on-site v} = #°

e e

quality’s deslgn volu e,évw‘ o

|Step 2: Determine stormwa

2-1. Determine the water quality design velume, V., using SBUH
method, Appendix C (Note: V,q is always equal to Vepeunen)

=

TStep 3! Determine deslgn Volume, Vasay (for skzing) 0
3-1. Vuasgn = the larger of Viegucson and Vg Viesign = ft'

D-21

DRAFT - Post-Construction Storm Water BMPs ) 7/10/2008

Technical Guidance Manual

Note: Vs not applicable since decrease in volume is calculated for entire site.

Infiltration BMP

See Note Below
o ft*

174 3

174 ft*

174 ft®

Page 5



Appendix D | Infiliration BMP

Worksheet

| Step 4:.Galculate design infiltration rate

4-1, Enter soil infiltration rate (0.5 in/hr min.), Kneasued Kmeasured = infhr
4-2. Enter correction factor for testing (0.3 small scale, 0.5 large scale),

Fy Fi= ft
4-3. Enter correction factor for plugging, (0.7 loams-sandy loams, 0.8

fine-loamy sands, 0.9 medium sands, 1.0 coarse sands-cobbles, F Fp =

4-4., Enter the depth from the bottom of the facility to the maximum wet-

season water table or nearest impervious layer, whichever is less. D = ft
4-5. Enter the estimated width of the facility = it
4-6. Calculate the corraction factor of geometry (0.25 min, 1.0 max), Fg=

4-D/W +0.05 Fg=

4-7, Calculate the design infiltration rate, Keesign=KmeasureaFiFpFy Kdesign = infbr
 Step 5: Determine facllitysze. .~~~ o Rt S
§-1. Enter drawdown time(72 hrs max.), t te= hrs
5-2. Calculate max.depth of runoff that can be infiltrated within the t,

Armax=Kdosignta/ 12 o p— ft
§-3. Enter trench fill aggregate porosity, ny ng

5-4. Enter depth of trench fill, d, d= in
5-5. Enter max ponding depth, or max. dp=dmax-nd, dy= it

[Step 6i Datermine inflitrating surface area (filter bottom area)

6-1. Enter the time to fill infiltration basin or trench with water (Use 2
hours for most designs), T

6-2. Calculate infiltrating surface area for infiltration basin:
Ah=vdu|lun’((Tkunsiun” 2)+dp)

6-3. Calculate infiltrating surface area for infiltration trenches:
AFths:'rgn" ((deeslunl 12)+ndit+dp}

6-4. Calculate Infiltrating surface area for dry wells:

T= hrs
Ap = ﬂz

Al = ﬂz

Aar=Vsesign/(TKaosign/ 12) 1) Agy = i’
_Step 7: Provide conveyance capacity!for filter clog, SR R
7-1.The infiltration facility should be placed off-line, but an emergency
overflow must still be provided in the event the filter becomes clogged.
D-22
DRAFT - Post-Construction Storm Water BMPs 7/10/2008

Technical Guidance Manual

Infiltration BMP

6 infhr

0.3
0.8

26.6 ft
10 ft
1
1.44 inthr
72 hrs
8.64 ft

0.35
48 in

2 hrs

106 ft*

Page 6



Dry Well

Location: Area PS5

Appendix D | Infiltration BMP
Worksheet

Infiltration BMP Worksheet

e

(3
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'\?'
>

i s
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e
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e
pro e

Figure D-5: Infiltration BMP cross-section

Refer to Figures D-5, 6-12, 6-13 and 6-14 for a diagrammatic description of the geometric
variables.

G PE

[ Step 1: Determine design volume reduction, Vaaieion.

1-1. Enter the volume difference between the pre- and post-development
conditions for the 25-yr, 24-hr design storm, Vs, calculated using SBUH See Note Below
method, Appendix G Vs = it

1-2. Enter the volume generated from a one-inch, 24-hr storm event, 3
Vone.ncn, Calculated using SBUH method, Appendix C Vinemen= i 0 it

1-3. Determine design volume reduction which is the larger of Vs and

Vone-nc: @2nd is the volume to be retained cn-site 174 ft3
\Step 2: De

2-1. Determine the water quality design volume, Vg, using SBUH 3

method, Appendix C (Note: Vi, is always equal to Vone.ne) Vi = # 174 ft
T F o LT e e e e S e e e ey T ey AT VETTTET ARCy o S e BT
IStep 3 Determine deslgn vollime, Vassun(forsizing) 0 r i

3-1. Visaign = the larger of Viggueion and Vi Vdoaign = . 174 3

D-21
DRAFT - Post-Construction Storm Water BMPs : 7/10/2008
Technical Guidance Manual

Note: V,5 not applicable since decrease in volume is calculated for entire site.

Infiltration BMP Page 7



Appendix D | Infiltration BMP

Worksheet
Step 4: Galculate designiinfilirationrate =~ =~~~ Ry
4-1. Enter soil infiliration rate (0.5 infbr min.), Kmeasured Kmonsurod = infhr
4-2. Enter correction factor for testing (0.3 small scale, 0.5 large scale),
Fy F= ft
4-3. Enter correction factor for plugging, (0.7 loams-sandy loams, 0.8
fine-loamy sands, 0.9 medium sands, 1.0 coarse sands-cobbles, F, Fp=
4-4, Enter the depth from the bottom of the facility to the maximum wet-
season water table or nearest impervious layer, whichever is less. D D= ft
4-5. Enter the estimated width of the facility W= ft
4-6. Calculate the correction factor of geometry (0.25 min, 1.0 max), Fg =
4+D/W +0.05 Fo=
4.7, Calculate the design infiltration rate, Kaesign=KmeasureaFiFpFyg Kuosign = in/hr
{Step'5: Determinefacilitysizel = 0 o S Bl
5-1. Enter drawdown time(72 hrs max.), ty fy = hrs
5-2, Calculate max.depth of runoff that can be infiltrated within the g,
dm“:kdcslgn!a” 2 rmax= ft
5-3. Enter trench fill aggregate porosity, n, n=
5-4. Enter depth of trench fill, d dy= in
5-5. Enter max ponding depth, or max. dp=dmaxnid: dp= ft
| Step 6: Determine Infiitrating surface area (filter bottom area)l. e
6-1. Enter the time to fill infiltration basin or trench with water (Use 2
hours for most designs), T T= hrs
6-2. Calculate infiltrating surface area for infiltration basin;
Ah=vdmlgn,((den;;‘gnH 2)+dp) Ab i ftz
6-3. Calculate infiltrating surface area for infiltration trenches:
AFVdeslgnI ((deeilgnn 2)+nldl+dp} A1 = ﬂz
6-4. Calculate Infiltrating surface area for dry wells:
Advi=Vaesign/(Thuasign/12)+myd)) Agy = ft?
Step 7: Provide conveyanceicapacity for filterclogging = =~ = = T
7-1.The infiltration facility should be placed off-line, but an emergency
overflow must still be provided in the event the filter becomes clogged.
D-22
DRAFT - Past-Construction Storm Water BMPs 7/10/2008
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Infiltration BMP

6 in/hr

0.3
0.8

26.6 ft
9 ft
1
1.44 in/hr
72 hrs
8.64 ft

0.35
48 in

2 hrs

106 ft*
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Dry Well

Location: Area P6

Appendix D

Infiltration BMP
Worksheet

Infiltration BMP Worksheet

550

X

-5 $h3 ¥
,i\;g FLELTLERTiet bk bt
ST ALY AL s én
K Tt % = oAt
R s
BTN IR
AL RO IOL K20 & ¥ lele ¢

SERRIRRie

AR

Figure D-5: Infiltration BMP cross-section

Refer to Figures D-5, 6-12, 6-13 and 6-14 for a diagrammatic description of the

variables.

geometric

TEE R SaE

AR e T B P e .

_Stepi:

conditions for the 28-yr, 24-hr design storm, Va5, calculated using SBUH
method, Appendix C

1-2. Enter the volume generated from a one-inch, 24-hr storm event,
Vene-inch, Calculated using SBUH method, Appendix C

1-3. Determine design volume reduction which is the larger of Vs and
Vene-incn @nd is the volume to be retained on-site

1-1. Enter the volume difference between the pre- and past-development

2-1. Determine the water quality design velume, V., using SBUH
method, Appendix C (Note: Vyq is always equal to Vope.inen)

StepsiDe

(ETHIne SRR VOUmIENV douis (T STZME) A £
3-1. Vioaign = the larger of Vieauenon and Vig Visslgn= it
D-21
DRAFT - Post-Construction Storm Water BMPs 7/10/2008

Technical Guidance Manual

Note: V,5 not applicable since decrease in volume is calculated for entire site.

Infiltration BMP

See Note Below
o ft*

87 ft>

87 ft

87 ft?
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Appendix D | Infiltration BMP
Worksheet

Step 4: Calculate design infiltratioprate .~

4-2. Enter correction factor for testing (0.3 small scale, 0.5 large scale),
Fy

4-3. Enter correction factor for plugging, (0.7 loams-sandy loams, 0.8
fine-loamy sands, 0.9 medium sands, 1.0 coarse sands-cobbles, Fy

4-4, Enter the depth from the bottom of the facility to the maximum wet-
season water table or nearest impervious layer, whichever is less. D

4-5. Enter the estimated width of the facility

4-6. Calculate the correction factor of geometry (0.25 min, 1.0 max), Fg =
4*DAW +0.05

4-1. Enter soil infiltration rate (0.5 infhr min.), Kmeasured Kmonsured = inthr

Fl = ft

= ft

4-7. Calculate the design infiltration rate, Kussign=Kmeasuea™iFpFy Kuosign = in/hr

§-2, Calcuiate max.depth of runoff that can be infiltrated within the t,,

ty= hrs

6-4. Calcutate infiltrating surface area for dry wells;
Advl:vdnslun/(-rkuuinn” 2)+nldl))

dmu:t:kdc:igntd”z Amax= ft
§-3. Enter trench fill aggregate porosity, n, iy
5-4, Enter depth of trench fill, d; di = in
53-5. Enter max ponding depth, or max. dy=0max-nch dp= ft

! Step 6: Determinel[nfiltrating surface area (fllter bottom arsa). :
6-1. Enter the time to fill infiltration basin or trench with water (Use 2
hours for most designs), T T= hrs
6-2. Calculate infiltrating surface area for infiltration basin:
Ao=Vyesign/((Taasign/12)+d) Ap = ft?
6-3. Calculate infiltrating surface area for infiltration trenches:
A=V osignl (Theesignl 12) 0k dp) A=

Agu= ft?

. Step/7: Provide conveyance capacity forfilterclogging. =

7-1.The infiltration facility should be placed off-line, but an emergency
overflow must still be provided in the event the filter becomes ¢clogged.

D-22
DRAFT - Past-Construction Storm Water BMPs
Technical Guidance Manual

Infiltration BMP

7/10/2008

6 in/hr

0.3
0.8

26.6 ft
7 ft
1
1.44 infhr
72 hrs
8.64 ft

0.35
48 in

2 hrs

53 ft?
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PERMEABLE PAVERS |

| ——

Location: |Driveway loop in front of main entrance (Area PP1)

Appendix D | Permeable Pavement
Worksheet

Permeable Pavement Worksheet

TYFIGAL NG 8 AGGRIGATE IN @ f .
CPENINGE FOR CONCRETE
PAVERS '~-’l,-
M EYANY!
L A ol
=% L

3 SLF '
PR o
5

oY :1

NS
Section A-A'
(Not 10 Scale)
Figura D-6: Parmeable Pavement cross-section

Refer to Figures D-5 and Figure 6-16 for a diagrammatic description of the geometric variables.

e T

'8tap 1: Determine design volume reduction, Visiume,

1-1. Entar tha volume diffarance batwaen the pre- and post-cavelepment
conditions for the 28-yr, 24-hr design storm, Va5, calculaied using SBUH

method, Appendix C Ves= 32000 °

1-2. Entar tha volume generated from a one-inch, 24-hr starm event, V.-

ety CElcukated using SBUH method, Appendix C Voo = __ 25700 12

1-3. Determine dasign volume raduction which Is the larger of Vagand

Vaeeinen 80d I8 the valume to be retained on-sils Vieoeson = 32,000 1 218|cf
| Step 2: Datarmine stormwater ﬁbillft'}f :'daﬁ'ig‘ nvolume, Moy L

2-1, Datermine the waler quality design valume, V.. using SBUH method,

Appendix C (Nole; Vi is shveys equel 10 Vean.nen) 218|cf
_Step 3: Detarmine designvolums, Vo w o (forsizing). 7 _

3-1. If no infillration (1.6, impermeable liner w/ underdrains), Viesn = Vege ~~ Viesm= 25,700 10 218|cf

3-2. i partlal inflltration {L.2., permeablo ner viunderdrains), Ygemg = 262 |cf

Vt0.2V, Vo= __ 30,840 %

3-3, If full Infiltration (i.e., parmeable liner w/ no underdrains), Ve, =

Veaduaton Vipgn = __ 32,000 i 218|cf

D-25

ORAFT - Pest-Constrisction Starmwotzr BMPs 5/5/2008
Technical Guitlonce Manuol

Permeable Pavers
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i
Appendix D | Permeable Pavement
Worksheet
| Step 4 Calgulatn design infiltration rate (a: {ill infiltration, Viewan = Viesstion)
aurured %
#-1. Enter soll inflitraticn rale (0.5 invhr mén_), Kepssaou = 3 infhr &lin/hr
4-2. Enter comrection faclor for tesling (0.3 small scals, 0.5 large scale), F, = 0.3 fi 0.3
4-3, Enter correction factor for plugging, (0.7 loems-sandy lcams, 0.8 fina-
loamy sands, 0.9 medium sands, 1.0 coarse sends-cobbios, F, Fa= 0.8 0.8
4-4. Enter the depih from the bottomn of the facilily Io the maximum wet- 286/f
season waler labla or nearest imporvious layar, whichever Is less, D = 10 it =
#-5, Enter the estimated width of the facllity = 60 fl 20|ft
4.8. Calculats the corraction factor of geometry (0.25 min, 1.0 max), Fg =
4DV +0.05 Fa= 0.72 1
4-7. Calculste the dasign inflitration rale, Kyemnr=Smesume FoFg Kesppicrs = 0.52 Infhr 1.44 infhr
| Step 5: Determine maximum depth that can be infilrated. emEEE et
&-1. Enler drawdawn time (72 hrs max.), t t= hrs 72\hrs
52 Calculate max.depth of runofi that can ba infillmted within the t,
SRt 2 Gmax= 310 ft 8.64|ft
_Step 6: Determine Infilfrating surface area (gravel dralnage grea)l ST TR RIRG A Bt
6-1. Enler gravel drainaga layer pamslty, n n= 0.32 0.32
6-2. Enter depth of gravel drainage fayer, | I=__4B.00 In 12linches
6-3. Enfer the time 10 fill the gravel drainage layer with water {Use 2 hours 2
for most designs), T T= 2 hrs
B6-4. Calculate infilrating surface area for dry wells: .
AVl (Tsuans/12)+071)) A= 202 % 64 |sf required
|Step 7: Pravide conveyance capacity for fiter €logalng. 0 oo 6290 |sf supplied
7-1.The permeabla pavament must have an emergency ovarflow far slanm
even!s groatar than the dasign end in the event the permeabls pavament
bhecomaes clegged,
Permeable Pavement Design Example
Step 1: Determine Stormwater Quality Design Volumea Reduetion, Viosueson
Stop 1: Determine design volume reduction, Vosewon oo
1-1. Enter the voluma difference belwsen the pre- and post-
davslopment condifions for the 26-yr, 24-hr design starm, Vas,
calculated using SBUH mathad, Appendix C Vs = 20 fi?
1-2. Entar the valume generatad from a one-inch, 24-hr storm event,
Vin.nen, Calculatad using SBUH method, Appendix G Vinskew = 25700  #°
1-3. Delermine design volume reduction which is the larger of Vas and
Viounen 8nd |5 the volume I be retainad on-site Vil ™ 25700 P
D-27
DRAFT - Post-Construction Stormwater BMPs 5/5/2008
Technical Guidance Manuol

Permeable Pavers Page 12



Location: |Driveway from W. Pueblo Street up to main entrance (Area PP2)

i ==

Appendix D
Worksheet

|

Permeable Pavement

Permeable Pavement Worksheet

TYFIGAL O B AGGRCGATE IN @
CRENNGS FOR CONCRETE \
PAVERS

SN
e
R
Section A-A'
{Not 1o Scale)

Figure D-6: Permeabla Pavemeant cross-saection

Refer to Figures D-5 and Figure 6-16 for a diagrammatic description of the geometric variables.

'Stzp 4: Determine design volume reduction, Vigguguen ©

1-1. Entar tha valume diffarance batwaon the pre- and post-develocpmant
conditions for the 28-yr, 24-hr design slorm, Vg, caleulaled using SBUH

methed, Appendix C Mas= 32,000 f°

1-2. Entar tha volume generated from a one-inch, 24-hr storm event, Vg, )
nch: CEloulated usling SBUH method, Appendix C Veannm® 25700 ¢

1-3. Delermine dasign volume reduction which Is the larger of Vagand

Vomner 8nd {5 the volume (o be retained on-sits Vst = 32000 P 44.00|cf
Step 2: Detarmine stonmwater quality designvolume, Vo, 7 © ™

2-1. Datesmine the water quality design volume, Vg, using SBUH methed,

Appendix C (Nole: Vi Is elways equel 10 Vesg.anan) Vo= _ 25700 1 44| cf
{Step 3: Determine dosign voluma, Ve (For sizing) S T

3-1. If no infiltration {l.e., imparmeable liner w/ nnderdrams} me -V Wy 44 |cf
3-2. If partlal inflitration (l.e., permaable liner viunderdralns), Vyesg = 83|cf
Vi tD-ZVg Vieson= __ 30,840 i

33 If full infiltralon {l.e., permeable liner w/ no underdraing), Ve, =

Vordustion Vipgn = _ 32,000 i 44|cf

b-25

DRAFT ~ Post-Construction Stormwotor BMPs
Technica! Guidance Manual

5/5/2008

Permeable Pavers
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Appendix D

Worlisheet

Permeable Pavement

sign infiltration rate (ARsi

me il infiltration; Vineun = Vieseiion)

6|in/hr

0.3

0.8

28.6ft

20|ft

1.44|in/hr

72 |hrs

8.64|ft

kmm!ww

4-1, Enler scil infiltration rate (0.5 Invhr min.), Kepacma = 3 Inthr
4-2. Enter carrection factor for testing (0.3 small scale, 0.5 large scale), F, F= 0.3 ft
#-3. Enter carrection factor for plugging, (0.7 loams-sandy loams, 0.8 fine-

lcamy sands, 0.9 medium sands, 1.0 cosrse sands-cobbles, Fy Fp= 0.8

4-4. Enter tha dapth from the bottom of the facility Io the maximum wai-

saason waler {able or nearest impervious layar, whichaver iz less. D = 10 ft
4-5. Enter the estimated widlh of the facility = [=]¢] i
4-8. Calculata the carrection factor of geometry (0.25 min, 1.0 max), Fg =

4~DW +0.05 Fa= 0.72

4-7. Calculsle iha deslgn infiltralion rate. Kyear=KnsmsuasFFaFa Kaaphon = 0.52 infhr
i Step 5: Determine maxlmum depth that can be inflirated e
5-1. Enter drawdown time (72 hrs max.}, t 1= 72 nrs
E-2. Celeulale max.depih of runcl that can ba infiltrated within the t,

O Kezinsl! 12 [« - 3.10 ft
{Stap’6: Datermine infiltrting surfaca area (gravel drainage areal. 0 T

8-1. Enler gravel drainege tayer parasity, r n= 0.32

6-2. Enter depih of gravel dralnage fayer, | 1= 48.00 in
6-3. Enter the time to il the gravel drainage kayer with water {Use 2 hours

for most designs), T T= 2 hes
6-4. Calculate infilirating surface arsa for dry wells:

AFVizeton/{ TR 12)40* 1)) A= 2.072 e

0.32

12|inches

13 |sf required

{Stapi7: Provide conveyanca capacity for filter clogaing.

3290 |sf supplied

7-1.The permeable pavamant must have an emergency overllow for slonm
evenis greater than the dasign and in the evenl the permeakble pevement
becomas cloggad,

Permeable Pavement Design Example

Step 1: Determine Stormwater Quality Design Volume Reduetion, Veeseson

7:5&:&'1‘:4Du:hrm'!'ri'a:cié?sfgﬁiwlume;mduc'ﬂoﬁim; A2

it e
d TicE

1-1. Enter the voluma difference betwsen the pre- and post-
devefopment conditions for the 26-yr, 24-hr deslgn starm, Vas,
calculated using SBUH mathod, Appendix C

1-2. Enter tha volume generated from a ane-inch, 24-hr storm event,
Viret.nens Calculated using SBUH mathed, Appendix G

1-3. Determine deslgn volume reduction which is the lamger of Vasand
Vissines 8nd I8 the valuma to be relsinad on-site

Vay =
Vinzten =

Vietuciion =

23,700

20 i

25700

3

DRAFT - Post-Canstruction Stormwater BAIPs
Technival Guldance Manuol

5/542008
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Location: |Parking and paved area west of garage structure (Area PP3) !
|
|

Appendix D | Permeahle Pavement
Worlsheet

Permeable Pavement Worksheet

g
TIFIGEL [0 8 AGGROGATT IN
CPENMNGS FCR CONCRETE \
PAVERS ’{-
i A S T
® sl Ees: e e )
3
-~ 2
M o
TR
. J 3
’ 7
N SN >
Section A-A'
(Not 10 Scale)

Figure D-6: Permeabla Pavement cross-saction
Refer to Figures D-6 and Figure 6-16 for a diagrammatic description of the geometric variables.

Step 1z Determine daslan volume raduction, Ve

1-1. Entar tha valume diffarance batweaon the pre- and post-development
condiions for the 28-yr, 24-hr design stom, Yy, calculated using S8UH

methed, Appendix C Va= 32000 P
1-Z Enter tha volume genemled from a one-inch, 24-hr storm avent, V.
iy C2lculated using SBUH method, Appendix C Vaanm ™= _ 25.700 ¢
1-3. Determine design volume reduction which [s the larger of Vagand
Vo @0d |5 the volume o be reteined cri-site v, = 32000 i 218|cf
Step 2: Determine stonmwatsr quality design voliime, V. i
2-1. Determine the water quality design volume, Vuy, using SBUH methed,
Appendlx C {(Note: Vi, I2 elweys equael 10 Yegaens) 218 |cf
3-1, If no infiliration {i.0., impermaable liner w/ underdrans}, Vigin = 218|cf
3-2, If partial infiitration (L.e.. permeatis Inar wiunderdrains), Vyees = 262 |cf
Vm'*'u-zvnu V[}cﬁ'm= 39,54{3 ﬂj
3-3. If full Infiltration {i.e., parmoable liner wf no underdraing), Ve, =
Vondustian Viesgn = 32,000 it 218|cf
D28
DRAFT « Pest-Construction Starmwoter BMPs 5/5/2008
Technical Guidance Monunl!

Permeable Pavers
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Appendix D | Permeable Pavement
Worksheet

4: Caloulato dosigh Infiltration rate (assume full infittration, Vieggn = Veeoston)

. RN -
d-1, Enler soll inflliration rate (0.5 inshr min.), Keeeseng = 3 Inthr 6 |in/hr
4-2, Enter comection faclor for testing (0.3 small scale, 0.5 lamge scale), & Fi= 0.3 ft 0.3
4-3, Enter correction facior for plugging, (0.7 loams-sandy loams, 0.8 fna- 0.8
lcamy sands, 0.9 medium sends, 1.0 toarse send3a-cobblas, F, Fo= 0.8
4-4. Entar the dapih from the bottom of the facility io the maximum wet- 28.6ft
season waler table or nearest impervious layar, whichaver Is less. D D= 10 ft s
4-5. Enler the estimated widlh of the facllity w= 60 fl 20(ft
4-6. Calculata the corraction factor of geomelry (0.25 min, 1.0 max), Fg =
4DV +0.05 Fa= 0.72 1
4-7. Calculate the design inflltralion rale, Kyemny=knmswxeFiFoFa kopn= ___052  Infr 1.44 |infhr
{[8tep 5: Determine maximum depthithat can be infiltrated . P
B-1. Enter drawdown lime (72 hrs max.}, 1 1= hrs 72 hrs
5-2. Calculate max.depth of runcii that can ba infillrated within the t,
Ann=kyeipti 12 O™ 3.10 ft 8.64[ft
. Step 6: Determine Infiltrating Surface.aroa (gravel dralnage area). . . 0 00 P AL
6-1. Enter gravel drainage layer parnsity, n n= 0.32 0.32
6-2. Enler dapih of graved dralnage fayer, | I=__48.00 _In 12linches
6-3. Enfer the time 1a flll the gravel drainage layer with water {Use 2 hours 2
for most designs), T T= 2 his
6-4. Calculale infiltrating surface area for dry wells:
AV iaeiond (TKanae/ 12)40°1)) A= _ 2072 64|sf required
|Step 7: Provide convevancs capacity for filterclogalng. 0 2 6150|sf supplied

7-1.The permeabla pavemant musl have an emergency cvarflow for sto
events graatar than the design end in the event the permeable pevamant
bscomes clogged,

Permeable Pavement Design Example
Step 1: Determine Stormwater Quality Design Volume Reduction, Viesueuon

1-1. Entor the voluma difference betwsen the pre- and post-
develapment condilions for the 25-yr, 24-hr design storm, Vas,
celoulated using SBUH mathod, Appendix C

1-2. Enter the volume generated fram a ona-inch, 24-hr storm event,
Vonsnen, Caleulated using SBUH mathod, Appentdix C

1-3_ Delermine design volume reduclion wihich is the larger of V= and
Vinginen 8nd I3 the voluma o be relained on-site

Vii= 20 i
Vinseen = __25700 @

Vot = ___ 25700 R

D27
DRAFT - Post-Construction Stermwater BMPs
Technical Guidanes Manun!
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| | l |

Location: |Driveway from W. Junipero Street (Area PP4)
|

Appendix D | Permeable Pavement
| Worksheet

Permeable Pavement Worksheet

B
TYPIGAL NO uamnmsm m— f @ f ®
CHPENIMNCE FOR DOoN| "
PAMERS v o
e LWANE
T son IRE
ot
® Pzt o0
= .
N o
3
s 5
&
N ENVEN
Section A-4A'
(Not 10 Scale)

Figure D-6: Permaabla Pavemant eross-section
Refer to Figures D-5 and Figure 6-16 for a diagrammatic description of the geometric variables.

B R ovat Ll Tl e T ot £ AR S AR

1-1. Entar tha volume diffarance batwean the pre- and post-developmant
conditions for the 28-yr, 24-hr design slorm, Vy;, caloulsted using SBUH

method, Appendlx C Vas= 32000 o°
1-2. Entar tha volume generaled from a one-inch, 24-hr storm event, V..
wen CElcutated using SBUH method, Appendix C Vomann = __25.700  i®
1-3. Petlermine design volume reduction which Is the larger of Vs and
Vormnan 20d i5 the volume (o be relzinad on-sile Viggeain = __ 32,000 1t° 44.00/cf
| Step 2: Determine stormwater guality designvolume, Vi, o0 0 0
2-1. Delermine the waier quality design voluma, Vi, uaing SBUH methed,
Appendlx C (Nole: V.. 18 elweys equal 1o Vg nen) V.= _ 25700 a4 |cf
3-1. If no infiltration (l.e., impermeable liner w/ undsxﬂrams} V-!nwn =Vig- Ve = __25700 i 44 cf
3-2. If partlal infiltration f,l 8., permaabla Unar wiunderdralns), Ve = 53|cf
Vigt0.2Vg Vin= __ 230,840 1
3—3 I full Inﬁ][m&lnn {Le., permeable liner w/ no underdrains), Veesgn =
thdu:km Vggmn = 32,000 ﬁl 44 Cf
0-25
DRAFT - Pest-Canstruction Stormwater BAIPs s/s/2008
Technival Guitonce Manual -
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Appendix D | Permeable Pavement

Worlcisheet
me full infiltration; Vingys = Vieswaton)
. . klrwl"lﬂ.'d 7

4-1. Enter sofl inflitration rale (0.5 infhr min.), Kopeued = a Inthe 6linfhr

4-2. Enter correction faclor for testing (0.3 small scale, 0.5 large scale), Fy F= 0.3 ft 0.3

4-3, Enter carrection facter lar plugging, (0.7 loams-sandy loams, 0.8 fina- 0.8

Icamy sands, 0.9 medium sends, 1.0 coarse sands-cobblas, F, Fp= 0.8

4-4_ Enlar tha dapth from ihe baoftom of the facility to the maximum wet- it

saason waler table or nearest Imparvious layar, whichever Is less. D o= 10 ft 28.6

4-5. Enter the esfimated width of the facifily W= 60 ft 20|ft

4-8. Calculata the correction factor of geemetry (025 min, 1.0 max), Fg =

DWW +0.05 Fz= 072 1

4-7. Calculsle the dasign infitralion rate, Kyesar=SmmzuceFiFaFy Mpagien = 0.52 Invhr 1.44infhr
iStep 5:Determine maximum d at can beinfiimated, = THHIEE e

5-1. Enter drawdown time (72 hrs max.), t 1= 72 hrs 72|hrs

5-2. Calculate max.depth of runofl thal can ba infiltrated within the ¢,

DKot 12 [ —— 3.10 i1 8.64 |1t
_Step 6: Determing infiltrating surfacearea (gravel dralnage aroa) | B o hraay A Pt T

@-1. Entar gravel drainege layer porosily, rn n= 0.32 0.32

6-2. Enler dapth of gravel drainage kayer, | I= 48.090 In 12 linches

6-3. Enler the time to fill the gravel drainage layer with water {Use 2 hours 2

for most dasigns), T = 2 hrs

G-4, Calculate inflltrating surface area for dry wells:

A=V ol Thgesae 12)071)) A=__ 2072 If 13|sf required
| Step 7:/Provide convevanes capacity forfilterclogglng.. . 0 0 T 1948 |sf supplied

7-1.The permeable paversent must have an emergency ovarfiow for slomm

events groater than the dasign end in the evenl the permeahbls pavemeant

becomss clogged.

Permeable Pavement Design Example
Step 1: Determine Stormwater Quality Design Volumie Reduction, Viescsan

-Step 4: Determina design volume reduction; Vigienas. o 0 0 0 aE T
1-1. Enter the voluma differsnce bebtween the pra- and post-
development condilions for the 26-yr, 24-hr design starm, Vas,
calculated using SBUMH mathod, Appendix C Vg = 20 i
1-2. Enter the volume generated from a ane-inch, 24-hr storm event,
Vaora.ne, €alculatad using SBUH methad, Appendix C Ve ® 26700

1-3. Datermine dealgn volume reduction which is the larger of Vs and

Veananan 8nd I8 the valume I be retained on-site Viegutin = 25700 §°
S o &

D-27
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Vegetated Swale Filter

Location: Main Structure and Garage Structure freatment

Vegetated Swale Filter
Warksheet

Appendix D

Vegetated Swale Filter Worksheet

Figure D-2: Vegetated swale fllter cross-section

Refer to Figure D-2, Figure 6-5, and Foure D-2 for a diagrammatic description of the geometric
variables.

Step ; AT et e e

1-1. Entar tha voluma difference batwesn ihe pre-and post-davelopmant
conditions for the 25-yr, 24-hr design storm, Vas, calculated using S8UH

methed, Appendix G Vg = it?
1-2. Entar the volume generated from a ane-inch, 24-5ir storm evant,
Vensinen. Ciculated using SBUH method, Appendix C Varisen, = ft*

1-3. Delerming the design volume raduchion, Vs ean Which is the larger
of Vzg ant Veasins and Is the voluma o ba relained anvsite
Vm“;m = —— ﬂ.u
MNota: Voluma reduction cradil is anty provided for vegetated swale fillers
that Inciude a gravel drainzge layer lo encourage infiitration.

| Stap 2: Determine stormwatern quallty design flow.rats, Qe

2-1, Enler dreinage area, A 1.99 ac
2-2. Enter Impernvious fraction, Imp ggg

2-3, Calculata runolf coefliciont, € ={0.8-Imp + 0,05) = ey

2.4, Calculala the wealay quality d‘em]gn flows rate, Q... based ona 0.29 cfs
constant rainfall intensity of 025 inthr, Appendix C Q= cls

| Step 3; Determine design volume for &i=ing gravel drainage layar,

applicable.

3-1. Viyesiens = Vinaoesian
3-2. Ploase folloy Steps 3 through 5 of the Permaeable Pavement
Worlishael, Appandix D to calculate the size of the gravel drainage fayer

o-6
DRAFT - Past-Constructicn Stormwater BhPs 5/5f2008
Technicul Guidance Manual
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Appendix D | Vegetated Swale Filter
Worlksheet

‘Step 4: Calculate flow depth; d, and swalo bottom width, b 6 gy e
4-1. Entzr Manning's roughness coefiicient for shallow low conditons
{0.2 typleal), n = 0.2n
4-2, Enter expactad vegatston haight, v, ¥ = in 4 in
4-3. Calculetz design fiow depth {0.33 ft max), d = y./18 d= ft 0.22 ft
4-4, Enler longitudina! slope {slong direclion of flow), & 5= ftfit 0.0117 fi/ft
4-5, Enter side slope length per unit helght {e.g. 3 if side slops are 3H
v Z Z=
4-6. Calculale boltom wl:ﬁh of swala assuming a rapeznoidal channel
shape, b = Qugnegi1.48y' Te?° - i
4-7. Calculate AR™, using Quqn 11,4867 (Equation 8-5) -
4-8. Calculata the welled araa, A =

4-9. Calculale the welled parimater, P =
4-10, Calculate the hydraulio radius, R =
4-11. Re-calculate AR, using the A and R calculaled in steps 4-8 and

4-10. Changa b untl tha AR™ ealeulaled in this stzp s equal lo AR™

calculated in 4-7. AR =
4-12. If b Is belween 2 end 10 feet, gp o Step 5

4-13. lf b < 2 {f, set b = 2 ftand go to Step 4-4 and dacraesa swals slope

(0.015 /it man.}. I slape cannat be changad due fo site constraints, go

lo Slep 4-14.

4-14. Il b < 2 [t and slcpe is maximized, eat b= 2 ft and go to Step 4-2

and decrease vegelation height

4-15, If b is greater than 10 &, one of the following design adjustments
must be mads;

1yincreese the longliudinal slope to a maximum of 0.06 T, and repeat
steps 4-7 to 4-11 ahove.

2} include a flow splites longitudinelly elang the swale boltom (Figure 6-6
and Appendix F) at lzast three-quarters of the swals langlh (baginning at
the inlet)

{Btop §: Datarmine design flovrvelosity : :
5-1. Caleulala design flow velocily, g = Qud/A e (1,25, fifs

5-2. If the dasign flow veloclty is higher than 11t/s go to Step 4-4 and see calcs below
decraase the slope, If possible

:ﬂ-'-ln‘:’l‘

Step 6: Cziculate swale'longthi i R Ty s :
6-1. Entor target residence time (10 minutes minimum), ta tun = min 10.0 min
6=1. Calculate swale langth, L = v 60 » g =1 150 =Lrequired

6-2. If L is too long for the sils, pracead o step 5 o adjust the swale
layaut 280 =L|:|rc|vided

o7
DRAFT - Post-Construction Stormwsater BVPs 5/5/2008
Techinical Guldonce Manval
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Appendix D | Vegetated Swale Filter
Worlisheet

iStep 7: Adjust swale ayout to fitwithin site consteafnts. = GRAR BT S
7-1. Chopse a reduced swale length, Lr Loz it

7-2. Recalculale flow velacily, vy, = Lif (s = 60) Ve © fits
7-3. Recalculate crogs-seclional ares, Aug = Ouad Vuy A = it
7-4. Calculate an increased hollom width, by= (A Zy°) F'y be= ft

7-5. Recalculats longiludinal slopa assuming a rectangular chaninel

shapo, 3¢ « Qe 148 A ™ L, fut

7-6. If 51is between 1.5% and 6%, the swale design is acceplabls for
walar guality, proceed to Step 6

7-7. i 5 is halweaen 1% and 1.5%, the swale design is acceptable for
walar quelity with undardrains (see design requiramenis). Broceed (o
Slep B.

7-B. i 51is <1%, lhe swale design s uneccepiable, Consider subdividing
drainage area and repeal all above steps, or choese a difierent BMP for
the sita.

Step 8: Provide conveyance capacity for flows higherthan Qe
8-1. If the =wala already Includes a high-fiow bypass to convey flows
higher than the water quallly design flow rate, skip this step and verify
that all paramsters meet design requirements lo complete sizing.

8-2 If swala does not include a high-flow bypass, check the swale size
for the peek discharge rate that vl ba canvayed in tha swale. If oniina,
the pesk discharge rate is the 100-yr, 24-hr design storm calculated

using the SBUH moihod (Ses Appendix C). Calculate ihe pask 6.53 cfs
discharga velocity, Vpssk = QpeatfAavass, Where Qpoy = the peak discharge ’
rate (cfs) and A...,. = the crass-sactional area ol the swala Including

fresbeard (%) Voune = _lus 2.74 ftis

8-3. If Vyuu, > 3.0 fest per second, relusn o Step 2 and incraasa the i
bottom u;idlh or flatten the longitudinal slope as nacessary to raduce the see Trapezoldal .
pozk discharge low veloclty 1o 3.0 feet per second or less. If the Channel Calculations
longitudinal slopa is flalanad, tha swala bottam width must be
recelculated {Step 2) and must mesl sl design crileria.

Swale OK
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Water Quality Flow Calc

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 10, 2009

DESCRIPTION VALUE
Klow Bate bebe) i vas i 000 20008 5E0 645 58 U85 B0 R 50d Lettn fms v 0.29
Channel Bottom Slope (FE/EE) ... iiiniiiiiniinnnnnnnnnn., 0.0117
Manning's Roughness Coefficient (n-value}................... 0.2
Channel Left Side Slope (horizontal/vertical)............... 5.0
Channel Right Side Slope (horizontal/vertical).............. 5.0
Channel Bottom Width (£E) ...ttt ittt nennns 5.0

DESCRIPTION VALUE
Normal Depth (FE) ctesrererenemrosesoaceeaaceceriaratanasnsns 0.2
Flow Velocity (EpS)-----ccecvsrrnmeranunarnetniannnnnn, 0.25
Proude Numbap-« o s s e seei wad aaise w8 & i s o6 ves 0.105
Velocity Head (FE) rrrrer vttt itaenna e ranans 0.0
Energy Head (fL)------cterertmtoniiniiiineeentneoceenaan. 0.2
Cross-Sectional Area of Flow (sg ft)-r-ccrrrrrernrnnnnin.. 1.18
Top Width of Flow (L) cre-ccrrrerrrerrrrroniianns 6.97

HYDROCALC Hydraulics for Windows, Version 1.2 Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281) 440-3787, Fax:({281)440-4742, Email:software@dodson-hydro.com
All Rights Reserved.

Vegetated Swale Filter
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Peak 100-year Flow Calc

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

February 10, 2003

S-S =SoSoooossonoSSESSsSSSSSSSSSSSSSSSSSSSSCo oSS SE s sEgS OSSOSO SSSSSSSoESSSSSESSSD

PROGRAM INPUT DATA
DESCRIPTION

Flow RACE {CFg) s soon arepion paes wesiouis s Sbonit Sai 00 Wia Sl 8y Bu% S
Channel Bottom Slope (Et/FE).....cvuieinniiiiniiininnnnnn.
Manning's Roughness Coefficient (n-value)...................
Channel Left Side Slope {horizontal/vertical)...............
Channel Right Side Slope (horizontal/vertical)..............
Channel Bottom Width (EE)......c..iiiiiniiiiii i,

e Y T i e e s N b e TP P P T R T R PP Y Y T

COMPUTATION RESULTS
DESCRIPTICN

Normal Depth (FE) = vt rrrrrememama et iaas
Flow Velocity (fps) c-roeterrrrrmanatatauneniitieiniannnns
PEOLIAR: NMBRI - s siss oo ssn siossme s wmovie G s s s s
Velocity Head (fh) v e ettt s e ey
Energy Head (FE) ----rrrerreemamiieiiieieiiieiieeneuneannen.
Cross-Sectional Area of Flow (sqg ft)rrrcrvrrrrrrrrarneanns,
Top Width of Flow (ff) -« s rem ettt ettt iaan

HYDROCALC Hydraulics for Windows, Version 1.2 Copyright {(c) 15396
Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston,

Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com

All Rights Reserved.

Vegetated Swale Filter
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GEOTECHNICAL REPORTS

o Report of Percolation Testing, December 17, 2008
o Soil Assessment, January 29, 2009



ReTd 1z2/es/o8

5 o 2049 Preisker Lane, Suite E
Earth Systems Pacific Santa Maria, CA 93454

N (805) 928-2991
FAX (805) 928-9253

December 17, 2008
FILE NO.: S§L.-14435-SC

Mr. Brad Hess

Cancer Center of Santa Barbara
300 West Pueblo Street

Santa Barbara, CA 93105

PROJECT: CANCER CENTER OF SANTA BARBARA DRAINAGE BASINS
540 WEST PUEBLO STREET, SANTA BARBARA, CALIFORNIA

SUBJECT:  Report of Percolation Testing

REF; 1) Proposal for Three Percolation Tests, Cancer Center of Santa Barbara
Drainage Basins, 540 West Pueblo Street, Santa Barbara, California, by
Earth Systems Pacific, dated November 14, 2008, Doc. No. 0811-
025.PRP.

2) Soils Engineering and Engineering Geology Report, Cancer Center of
Santa Barbara, 540 West Pueblo Street, Santa Barbara, California, by
Earth Systems Pacific, dated August 2, 2007, Doc. No. 0708-013.SER

Dear Mr. Hess:

Per your authorization of the above-referenced proposal, our firm performed percolation
tests within three of the drainage basins planned at the Cancer Center of Santa Barbara
located at 540 West Pueblo Street in the City of Santa Barbara, California.

Percolation Test Procedure and Measured Infiltration Rates

On December 4, 2008, three percolation test borings were drilled in the area of three of
the planned drainage basins. The approximate locations of the borings are shown on the
attached Percolation Test Location Map and are designated as A through I. The borings
were drilled to approximate depths of 4, 8, and 12 feet below the existing ground surface
in each basin with a Mobile drill rig, Model B-24, equipped with a 6-inch diameter solid
stem auger. A 4-inch diameter perforated pipe was installed in each of the borings. The
bottom 2 inches of the borings and the annular spaces around the outside of the pipes
were filled with gravel to reduce caving of the area to be tested.

The borings were initially completely filled with clean water and allowed to presoak
overnight or allowed to completely drain prior to implementing the percolation test.
Subsequently, they were filled with clean water to an approximate height of 10 inches and



-

O]

Cancer Center of Santa Barbara December 17, 2008

Drainage Basins

the rate of infiltration monitored every 10 minutes over a period of 4 hours. As the
percolation tests proceeded, clean water was added to an approximate height of 10 inches
after the water completely infiltrated into the soil. Adjusted infiltration rates for the last
hour of the percolation tests are presented in the following table.

Location Boring/Percolation Infiltration Infiltration
(see Percolation Test Depth Rate Rate
Test Location Map) (feet) (minutes/inch) (inches/hour)
—_——------—-

12 10
8 10

(=)}

4 10

2 10
8 10
4 10
2 10
8 15
+ 10

|| OV OOV O[Oy O

Observation of Infiltration Rates

Infiliration rates were fairly consistent in the three areas tested. We did observe that
infiltration varied from generally faster to slower rates as the percolation test proceeded
over time. It is likely that infiltration rates would be further reduced if the percolation
tests were carried out over a longer timeframe. This is also indicative of how actual
drainage basins perform; therefore, large factors of safety, experience, sound judgment
should be used in determining the appropriate infiltration rate(s) that will be used in the
drainage basin design.

General Soil Profile

The soil profile encountered in all of the percolation test borings generally consisted of
silty sand in a moist condition with a loose to medium dense consistency. Cobbles were
encountered below a depth of 8 feet; practical drilling refusal on the cobbles terminated
all the borings at an approximate depth of 12 feet. Groundwater was not observed within
the depths explored. Please refer to the attached boring logs for a more complete
description of the subsurface conditions

Groundwater

The City of Santa Barbara Water Resource Division, Public Works Department provides
well locations and historical groundwater levels recorded for 1999 through 2005 on its



e

December 17, 2008

(U8

Cancer Center of Santa Barbara
Drainage Basins

website. Well 4N/27W-17J1 is located very near to the site, across West Junipero Street
to the northwest in Oak Park. The year of 1999 contained the highest reported
groundwater levels, ranging from 30.60 feet below the ground surface (bgs) in April and
34.87 feet bgs in September. The website indicates that the groundwater data relates to
deep producing zones and may not be necessarily indicative of shallow groundwater
levels.

Closure

Our intent was to perform the percolation testing in a manner consistent with the level of
care and skill ordinarily exercised by members of the profession currently practicing in
the locality of this project under similar conditions at this time. No representation,
warranty, or guarantee is either expressed or implied. Evaluation of percolation potential,
determination of disposal criteria, design of the drainage basins, application of
appropriate safety factors, maintenance requirements, etc. is the responsibility of the
architect/engineer.

If there are any questions concemmﬂ this 1ep01't please do not hesitate to contact me.

Sincerely,

Earth Systems Paciﬁcz"j.

Doug D;: ‘ Oy

rham, G.E.

w
Copies to: (2) Mr, Jason Gotsis, Penfield & Smith, 111 East Victoria Street, Santa Barbara, California

53101

Doc. No. 0812-044 RPT/In
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Earth Systems Pacific

Percolation Test No. A

LOGGED BY: R. Wagner PAGE 1 OF 1
DRILL RIG: Mobile Drill, Model B-24 JOB NO.: SL-14435-3C
AUGER TYPE: 6-inch Solid Stem DATE: 12/04/08
0 Santa Barbara Cancer Center Drainage Basins SAMPLE DATA
t_|g|a 540 West Pueblo Street 5 = w ,
= @ : : < w 7] x wZ
Lg| S| Santa Barbara, California S Fwl 2o | 5o 2=
o= |8 = =3 =sS|Wug | B 0
S| x T 4 f‘_ = = a0
i SOIL DESCRIPTION = HE :
_? SM SILTY SAND: brown, medium dense, moist
| ;
2
3
* TTHWAT Free roots ~— — — — — ~ 7T T T T T T T
6
)
.
.
1
" T Tsome eobbles T T T
12
= End of Boring @ 12.0' due to refusal
13 No subsurface water encountered.
14
15
18
17
@
1-9
2-[]
2
22
23
2-5
2_5

LEGEND: H Ring Sample () Grab Sample [ Shelby Tubs Sample @ SPT

NOTE: This log of subsurface conditions is a simplification of actucl conditions encountered. It applies at the location and time of drilling.
Subsurface conditions moy differ at other locotions and limes.



Earth Systems Pacific

Percolation Test No. D

LOGGED BY: R. Waaner PAGE 1 OF 1
DRILL RIG: Mobile Drill, Model B-24 JOB NO.. SL-14435-5C
AUGER TYPE: 6-inch Solid Stem DATE. 12/04/08
) Santa Barbara Cancer Center Drainage Basins BAMPLEDATE:
o 3 540 West Pueblo Street s N = w ]
e o 2 % < =
o é f,,’ = Santa Barbara, California =g g W % s |2a g e
a] B o o L E rlog |e< Q o
> Q o
> SOIL DESCRIPTION = P le | = %
—? SM | SILTY SAND: brown, loose, moist
1 i
2
i ‘__trEcTa-—gr—o\El,_r'?e_diu—m_ﬂ dense T 77
a4
6
7
* TTHTIT some eobbles — — — ~ T T
g
10
11
'\-2 —_—
- End of Boring @ 12.0' due to refusal
13 No subsurface water encountered.
1-4
15
18
1-7
18
i8
20
2
2-2
23
24
25
2-5

LEGEND: I Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurfoce conditions is o simplification of actuel conditions encountared. It opplias ot the locotion ond time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Percolation Test No. G

LOGGED BY: R. Wagner PAGE 1 OF 1
DRILL RIG: Mobile Drill, Model B-24 JOB NO.: 8L-14435-8C
AUGER TYPE: 6-inch Solid Stem DATE: 12/04/08
) Santa Barbara Cancer Center Drainage Basins SAMPLE DATA
t_| 9|8 540 West Pueblo Street y E w )
ranear & . . < L 0 o nZ
T ) Santa Barbara, California S o Fll 2 > "
|l = o & = 2o
a¥lol g 58 (x| B2 (&g S
= - | o m W
2 SOIL BDESCRIPTION 2 9|z |8 &
—? SM | SILTY SAND: dark brown, medium dense, moist
‘ :
2
3
:
8
g
" 7T Some cabbles T T T T T T T T
1
"
- End of Boring @ 12.0' due to refusal
13 No subsuriace water encountered.
14
15
I-E
"
18
19
20
21
2-2
2—3
24
25
26

LEGEND: [l Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountersd. it applies at the location and time of drilling.
Subsurface conditions may diifer at other locations and times.



. 2049 Preisker Lane. Suite E
)\ Earth Systems Pacific SRl Mt Ciy 98454

(805) 928-2991
FAX (805) 928-9253

January 29, 2009
FILE NO.: SL-14435-SC

Mr. Brad Hess

Cancer Center of Santa Barbara
300 West Pueblo Street

Santa Barbara, CA 93105

PROJECT: CANCER CENTER OF SANTA BARBARA DRAINAGE BASINS
' 540 WEST PUEBLO STREET, SANTA BARBARA, CALIFORNIA

SUBJECT:  Soil Assessment

REF: 1) Report of Percolation Testing, Cancer Center of Santa Barbara Drainage
Basins, 540 West Pueblo Street, Santa Barbara, California, by Earth
Systems Pacific, dated December 17, 2008, Doc. No. 0812-044 RPT.

2) Soils Engineering and Engineering Geology Report, Cancer Center of
Santa Barbara, 540 West Pueblo Street, Santa Barbara, Califomnia, by
Earth Systems Pacific, dated August 2, 2007, Doc. No. 0708-013.SER

Dear Mr. Hess:

This letter presents our soil assessment for the drainage basins planned at the Cancer
Center of Santa Barbara (referred to herein as “the site”) located at 540 West Pueblo

Street in the City of Santa Barbara, California.

Site Assessment

In our opinion, the site appears to be suitable for the planned drainage basins. Under the
purview of Reference 1, the infiltration rates were determined at three of the drainage
basin locations. The tests were performed at approximate depths of 4, 8, and 12 feet
below the existing ground surface at each location for use by the engineer (Penfield &
Smith) in the design of the drainage basins. The soil profile encountered in all of the

percolation test borings generally consisted of silty sand in a moist condition with a loose



2

Cancer Center of Santa Barbara January 29, 2009

Drainage Basins
to medium dense consistency. Cobbles were also encountered below a depth of 8 feet.

The measured infiltration rates were between 4 to 6 inches/hour at all locations and these
values are faster than the desired 0.5 to 2.4 inches/hour listed in Section 3.4 of the City of
Santa Barbara BMP Storm Water Guidance Manual. It has been our experience from
observation of actual drainage basin performance in soils that are similar to the site soils
that the initial measured infiltration rates are generally reduced after the drainage basin
has been in service over period of time. Portions of the silts tend to flocculate out of the
silty sand matrix and concentrate in a shallow layer that will effectively reduce the

initially measured infiltration rates.

We understand from the engineer that the measured infiltration rates have been multiplied
by the coefficients recommended in the City of Santa Barbara BMP Storm Water
Guidance Manual to develop a design infiltration rate of 1.44 inches/hour. It is our
opinion that this design infiltration rate appears reasonable for the type of soils

encountered at the site provided that the drainage basins are properly maintained.

Groundwater

Groundwater was not observed within the depths explored in References 1 and 2 as our
deepest boring met refusal on cobbles at an approximate depth of 23 feet below the
existing ground surface. However, the City of Santa Barbara Water Resource Division,
Public Works Department provides well locations and historical groundwater levels
recorded for 1999 through 2005 on its website. Well 4N/27W-17]1 is located very near
to the site, across West Junipero Street to the northwest in Oak Park. The year of 1999
contained the highest reported groundwater levels, ranging from 30.60 feet below the

ground surface (bgs) in April and 34.87 feet bgs in September.



Cancer Center of Santa Barbara 3 January 29, 2009
Drainage Basins

Subsurface Flow

Based on the site soil conditions, we expect subsurface water to predominately flow in a
vertical direction. As the soil matrix does contain a silt component, we estimate that
lateral movement of the subsurface water should not exceed a distance of 5 feet beyond

the perimeter of the drainage basins.

Adverse Geologic Conditions

There does not appear to be any adverse geologic conditions that would inhibit the
subsurface movement of the water. Also, there are no natural or man-made slopes within
the influence of the drainage basins whose stability would be affected by the introduction

of subsurface water.

Impacts to Structure Foundations
We understand that the drainage basins will be at least 10 feet from any structure
foundation system; therefore, there should not be any adverse impacts from the drainage

basins on the structure foundations.

If there are any questions concerning this letter, please do not hesitate to contact me.

Sincerely,

Earth Systems Pacific §

Aoz,

Doug am, G.E.

Copies to: (2) Mr. Jason Gotsis, sifseld
93101

Doc. No. 0901-071.RPT/In



MAPS AND EXHIBITS

o Preliminary Drainage Map- Pre-Project Condition
Preliminary Drainage Map- Post Project Condition
Water Quality Exhibit

Preliminary Grading Plan & Drainage Plan
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