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HYDROLOGY ANALYSIS FOR
PROPOSED VISALIA CIVIC CENTER EXPANSION

Introduction

The proposed Visalia Civic Center Expansion site is located north of East Center
Avenue, south of East Goshen Avenue, east of North Santa Fe Ave. and west of North
Ben Maddox Street within the City of Visalia, California.

This hydrology study is based on the Gity of Visalia Standards — Rational Method. The
City of Visalia — Storm Water Management Program (November 2005) was used for
determining Water Quality Volumes and Flows required for treatment.

The hydrology analysis was only within the area limited by East Center Ave., East
Goshen Ave., North Santa Fe Ave. and North Ben Maddox St.. The proposed site was
divided into two areas by Burke Street. Area 1 located west of Burke St. and Area 2
located east of Burke St.

The purpose of this study is to determine a hydrology analysis and design Low Impact
Development (LID) Techniques to mimic existing hydrologic conditions through runoft
volume control, peak runoff rate control, flow frequency/duration control and water
quality control.

Existinag Conditions

Currently, the exiting project consists of open land with Jennings Ditch running north to
south and Mill Creek running east to west. Runoff from the site has a drainage pattern
from west to east on Area 1 and a west to east pattern on Area 2, both discharging
directly into Mill Creek and Jennings Ditch.

Table 1 and 2 below summarizes the rational method analysis for the project site. Per
criteria set forth in the “City of Visalia Standards”, a runoff coefficient of 0.15 and 0.65
was selected corresponding to Natural/Undeveloped area and existing developed area.

VAClients\EDAW-18041180406V1 Visalia Civic Center ExpansiomCalculations\HYDROLOGY ANALYSIS FOR PROPOSED
VISALIA CIVIC CENTER EXPANSION.docx

ajj Areliung

Myaa Aa parderd | gnoz/ao [ 1iod



=

(@3]
3

(%]

Table 1 — 2 & 10 Year Runofi Flow & Volume for Existing Conditions (Area 1 -
West of Burke St.)

T _ firgn 2-Year Storm Event i0-Year Storm Event
Location (Acres) Runofif Fiow Tc Runoff Volume Runoff Flow Te Runoff Volume
(cis) {min}) {Ac-ft) (cfs) (min) {Ac-it)
North 4.9 0.5 18.1 0.08 0.8 18.1 0.12
South 3.4 0.4 16.5 0.06 0.7 15.2 0.09

Table 2 — 2 & 10 Year Runoff Flow & Volume for Existing Conditions (Area 2 —
East of Burke St.)

_ e 2-Year Storm Event | 10-Year Storm Event
Location (Acres) Runoff Flow Tc Runoif Volume ‘ Runoff Flow l Te Runoff Volume
(cfs) (min) (Ac-f1) (cts) (min) (Ac-ft)
[ 34.6 438 17.8 0.8 | 7.7 | 176 i1

Proposed Conditions

The proposed Visalia Civic Center Expansion will consists of a Civic Center, Business
Center, Office Campus, Park and associated local streets, sidewalks, internal storm
drain system and various entrances.

Onsite flow will be collected and conveyed via an internal storm drain system which
ultimately discharges to proposed Detention basins, located along Mill Creek for Area 1
and Jennings Ditch for Area 2 (See Alternatives A & B Maps). Using the proposed
detention basins, peak flows for the 10-year storm event will be attenuated down to
existing conditions.

In order to maintain existing conditions of runoff volume, each block will have
Bioretention basins located strategically to convey flow from rooftops, parking lots, and
walkways between buildings.

The combination of using detention and bioretention basins will contribute to maintain
fime of concentration for proposed conditions below existing.

The hydrologic analysis in proposed conditions has been done for Alternatives A & B.
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Table 3, 4, 5 and 6 below summarizes the rational method analysis for the project site
(Alternatives A & B). Per criteria set forth in the “City of Visalia Standards”, a runoff
coefficient of 0.15 and 0.85 was selected carresponding to Natural/Undeveloped area
and proposed developed area (Commercial, Parking Lots, etc.).

Table 3—2 & 10 Year Runofi Flow & Volume for Proposed Conditions —

Alternative A (Area 1 — West of Burke St.)

) AfeE 2-Year Storm Event 10-Year Storm Event
Location (Acres) Runofi Flow Te Runcff Volume Runoif Flow Tc Runoff Volume
(cfs) {min) (Ac-ft) (cis) {min) (Ac-fi)
MNaorth b.9 2.4 21.8 0.4 4 21.8 0.6
South 2.4 0.3 16.7 0.04 0.4 18.7 (.06

Table 4 — 2 & 10 Year Runoff Flow & Volume for Proposed Conditions —

Alternative B (Area 1 — West of Burke St.)

Area 2-Year Storm Event 10-Year Storm Event
Location (Acres) Runoff Flow Tc Runcif Volume Runoff Flow Te Runoff Volume
(cts) (min) (Ac-fi) (cfs) (min) (Ac-ft)
North 5.9 2.4 21.8 0.4 4 21.8 0.6
\jouth 2.4 0.3 16.7 0.04 | 0.4 16.7 0.06

Table 5 — 2 & 10 Year Runoff Flow & Volume for Proposed Conditions -

Alternative A (Area 2 — East of Burke St.)

2-Year Storm Event

10-Year Storm Event
Locstion ( féf eas) Runoff Flow Tec Runofi Volume Runoti Flow Te Runoff Volume
(cfs) {min) (Ac-ft) (cis) (min) (Ac-ft)
34.6 12.6 23 2.4 20.6 23 3.5

Table 6 — 2 & 10 Year Runofi Flow & Volume for Proposed Conditions -

Alternative B (Area 2 — East of Burke St.)

2-Year Storm Event

10-Year Storm Event
Location (:g;as) Runofif Flow Te Runofi Volume Runoft Flow TF: Runcff Volume
(cts) (min) (Ac-fi) (cfs) (min) (Ac-ft)
34.8 12.6 243 2.5 | 20.6 24.3 3.6
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Summary of Resulis

Table 7, 8, 9 and 10 below summarizes the rational method analysis for the project site
in existing and proposed (Alternatives A & B) conditions.

Alternative A (Area 1 — West of Burke St.)

Table 7 — 2 & 10 Year Runoff Flow & Volume for Proposed Conditions -

2-Year Storm Event 10-Year Storm Event
Apes Runoff Time of Runoff | Runoif Time of Runofi
Runoff Flow | Concentration | Volume | Flow | Concentration | Volume
| Coefiiclent
(Acres) (cis) (min) (Ac-ft) (cfs) {min) (Ac-ft)
Existing
Conditions 4.9 0.15 0.5 18.1 0.02 0.8 18.1 0.12
North Developed
Conditions 5.9 0.65 2.4 21.8 0.4 4.0 21.8 0.6
DIFFERENCE 1.9 3.6 0.4 3.1 3.6 0.5
Existing
Conditions 3.4 0.15 0.4 16.5 0.06 0.7 15.2 0.09
South Developed
Conditions 2.4 0.85 0.3 16.7 0.04 0.4 16.7 0.(}6J
DIFFERENCE -0.1 02 002 | -02 1.5 | -0.03

Table 8 — 2 & 10 Year Runoff Flow & Volume for Proposed Conditions -
Alternative A (Area 2 — East of Burke St.)

’_ 2-Year Storm Event 10-Year Storm Event
r A i Runoff Time of Runoff | Runoff Time of Runoff
Ve Runoft Flow | Concentration | Voluma | Flow | Concentration | Volume
Coefficient
(Acres) (cis}) (min} (Ac-ft) (cts}) (min) (Ac-ft)
xisting Conditions 34.60 0.19 4.8 17.6 0.8 7.7 17.6 1ad
Dexelaped 34.60 0.60 12.6 23.0 2.4 20.6 23.0 3.5
Conditions
DIFFERENCE 7.8 5.4 1.7 12.8 54 2.4
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Table 9 — 2 & 10 Year Runoff Flow & Volume for Proposed Conditions -
Alternative B (Area 1 — West of Burke St.)
2-Year Storm Event 10-Year Storm Event
Area 3 Runoff Time of Runofi | Runoif Time of Runofi
Runofi Flow | Concentration | Volume | Flow | Concentration | Volume
Coefficient
(Acres) (cfs) (min) (Ac-f1) (cfs) {min) (Ac-fi)
Existing
Conditions 4.9 0.15 0.5 18.1 0.09 0.8 18.1 0.12
North Developed
Conditions 5.9 0.65 2.4 21.8 0.4 4.0 21.8 0.6
DIFFERENCE 1.8 3.6 0.4 3.1 3.6 0.5
Existing
Conditions 3.4 0.15 0.4 18.5 0.06 0.7 15.2 0.09
south | Developed
Conditions 2.4 0.65 0.3 16.7 0.04 0.4 186.7 0.06
DIFFERENCE -0.1 0.2 -0.02 -0.2 1.5 -0.03
Table 10 — 2 & 10 Year Runoff Flow & Volume for Proposed Conditions -
Alternative B (Area 2 — East of Burke St.)
2-Year Storm Event 10-Year Storm Event
Area Runoff Time of Runcff | Runofi Time of Runoff
Runoft Flow | Concentration | Volume | Flow | Concentration | Volume
Coefficient
(Acres) (cts) (min) (Ac-ft) (cfs) (min) (Ac-it)
Existing Conditions 34.60 0.19 4.8 17.6 0.8 T 17.6 1.3
Developed
Conditions 34,60 0.62 12.6 24.3 2.5 20.6 24.3 3.6
DIFFERENCE 7.8 6.7 1.7 12.9 6.7 =5

Proposed Detention and Bioretention basins have been designed to maintain existing
conditions of runoff flow and runoff volume for each alternative analyzed (See Table

11).
Table 11 — Detention and Bioretention Basin Volumes
Alternative A & B (Areas 1 & 2)
. n Detention Basin Volume Bioretention Basin Volume
Location Alternativs (Acre-it) (Acre-ft)
— West of Burke St. — Northern A 0.36 0.5
Portion B 0.36 0.5
Area 2 East of Burke St. ’é‘ 122 i‘;

VAClients\EDAW-1804\180406V1 Visalia Civic Center Expansion\Galculations\HYDROLOGY ANALYSIS FOR PROPOSED
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Water Quality Analysis

The water quality analysis consisted in addressing the treatment of the 85" percentile
runoff from the proposed Civic Center Expansion. The design will utilize a combination

of Best Management Practices (BMP’s) in order to provide maximum water quality
treatment.

Flows tributary to the Detention Basins will receive primary treatment (85" Percentile)
via curb inlet filters, such as FloGard units. Secondary treatment will be provided via

Vortex Separators, such as CDS units. This combination will provide a dual BMP
“Treatment Train”.

Street runoff will receive partial treatment via Vegetated Swales located adjacent to the
internal streets, each designed to treat the 85" percentile flow. The proposed vegetated
swales will consist of a bottom width of 4 ft, side slope of 3:1, water depth of 0.33 ft and
length of 150 ft. Each swale will treat 85™ percentile flows of 0.41 cfs.

The proposed BMP's have been designed for both alternatives A & B.

Additional Source Controls can be implemented within the proposed project site, such
as follows:

e Site Design and Landscape Planning

e Roof Runoff Controls

o FEfficient Irrigation

e Storm Drain System Signs

o Pervious Pavements (Parking Lots and Entrance Locations)

References
City of Visalia Improvement Standards.
City of Visalia Storm Water Management Program (November 2005).

Stormwater Best Management Practice Handbook — New Development and
Redevelopment (California Stormwater Quality Association - CASQA).

Low Impact Development Strategies — An Integrated Design Approach (July 1898).
Prince George’s County, Maryland (Department of Environmental Resources).

Integrated Stormwater Design: Using Runoff to Create Greate Site Ammenity. Stuart
Echols, Penn State. (July 2007).
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But 1mab WATER QUALITY ANALYSIS - ALTERNATIVE A
ROVOST& PROJECT: Visalia Givic Center Expansion  COMP. BY: AD. DATE: 9/17/2007
F’RITCHAR Y JOB NO: 180406V1 CHKD. BY: DATE:

DESCRIPTION: Waler Quality Analysis (ALTERNATIVE A)

AREA 1 (WEST OF BURKE ST.) - NORTHERN & SQUTHERN PORTION

Volume Based Design: Northern Portion Flow Based Design: Northern & Southern Portion

Regression Constant - a (24Hr-1.582 48Hr-1.963): 1.582 Runolf Coelficient - C: 0.85
Runolf Coefficient - C. 0.65 85th Percentile Rainfall Intensity - | (in/hr): 0.2 * 0.2 in/hr per RWQCB
85th Percentile Rainfall - P (inches): 0.55 Contributing Area - A (Acres): 0.8
Contributing Area - A (Acres): 5.9
Tolal 85th Percentile Runoff Flow - Q (cfs): 0.1
Total 85th Percentile Runaff Volume - V (Acre-ft): 3.3
Number of Locations to Treat: 3
Number of Locations to Treal: 3
Design 85th Percenlile Runoff Volume - V (Acre-fl/Location): 0.05
Design 85th Perceniile Runoff Volume - V (Acre-fi/Location): 1.1

AREA 2 (EAST OF BURKE ST.)

Volume Based Design: Flow Based Design:

Regression Conslant - a (24Hr-1.582 4B8Hr-1.963}): 1.582 Runoff Goellicient - C: 0.85
Runoff Goeflicient - G: 0.60 85th Percentile Rainfall Intensity - | (in/hr}: 0.2 * 0.2 in/hr per RWQCB
85th Percentile Rainfall - P (inches): 0.55 Conlributing Area - A (Acres): 4.6
Contributing Area - A (Acres): 34.6
Total 85th Percentile Runoff Flow - Q (cls): 0.8
Total 85th Percentile Runoff Volume - V (Acre-ft): 18.1
Number of Locations to Treal. 11
Number of Locations 1o Treat: it
Design 85th Percenlile Auna(l Volume - V (Acre-fl/Localion): 0.07
Design 851h Percentile Runolf Valume - ¥ (Acre-ft/Localion): 1.6
Aelerence.

Cily of Visalia - Storm Waler Managemient Pragramn (November 2005)
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PROJECT:
JOB NO:
DESCRIPTION:

AREA 1 (WEST OF BURKE ST.) - NORTHERN & SOUTHERN PORTION

Volume Based Design: Northern Portion

Regression Constant - a {24Hr-1.582 48Hr-1.963): 1.582
Runoff Coefficient - C: 0.65
85th Percentile Rainfall - P (inches): 0.55
Contributing Area - A (Acres): 59
Total 85th Percentile Runaff Yolume - V (Acre-it): 3.3
Number of Locations to Treat: 3
Design 85th Percentile Runaff Volume - V (Acre-t/Location): 1.1

AREA 2 (EAST OF BURKE ST.)

Volume Based Design:

Regressian Constant - a (24Hr-1.582 48Hr-1,963): 1.682
Runoff Coefficient - C: 0.62
85th Percentlle Rainfall - P {inches): 0.55
Caontributing Area - A (Acres): 346
Total 85th Percentile Runoff Volume - V (Acre-it): 18.7
Number of Locations to Treat: 11
Design 851h Percentile Runoff Volume - V (Acre-ft/Location): Al
Reference:

Gily of Visalia - Storm Waler Management Program (November 2005]

WATER QUALITY ANALYSIS - ALTERNATIVE B

Visalia Civic Genter Expansion

180406V1

COMP. BY: A.D.
CHKD. BY:

Water Quality Analysis (ALTERNATIVE B}

V =aCPA

Flow Based Design: Northern & Southern Portion
Runoff Coefficient - G:

85th Percentlle Rainfall Intensity - | (infhr):
Contributing Area - A (Acres):

Total 85th Percentile Runofi Flow - Q (cfs):

Number of Locations to Treat:

Design 85th Percentile Aunoff Volume - V (Acre-ItLocation):

Flow Based Design:

Aunoff Coeflicient - C:

85th Percentile Rainfall Intensity - | (in/hr):
Contributing Area - A (Acres):

Total 85th Percentile Runoff Flow - Q {cfs):

Number of Locations to Treat:

Design 85th Percentile Runoff Valume - V {Acre-ft/Location):

DATE:
DATE:

0.05

0.07

§/17/2007

* 0.2 infhr per RWQCB

* 0.2 infhr per RWQCB

AS-11
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DETENTION UNITS SIZING - ALTERNATIVE A

PROVOST & PROJECT:  Visalia Civic Genter Expansion COMP. BY: A.D. DATE: 9/17/2007
PRITCHARE) JOB NO: 180406V1 CHKD. BY: DATE:
ekl i DESCRIPTION: Detention Units Sizing (ALTERNATIVE A)
AREA 1 (WEST OF BURKE ST.) - NORTHERN PORTION
Existing Developed Goniutin W;Eﬁ::;d Inflow Runoff Ratio Ratio Storage Securit Final Storage
Condition Flow | Condition Flow Area (acres) -gA P (in) Coelficient Volume (acre-| (Qo/Qi) (VSIVI) Volume (acre- F clory Volume (acreq
(cts) - Qo (cfs) - Qi (cw) ft) - Vr ft)- Vs 8 ft) - Vsf
0.8 4 5.9 2.0 0.65 0.64 0.20 0.38 0.24 145 0.36
) ) ; Runoff
Areas (acre) - Al | oo ricient (CI)
% o
Total Area (acres) 8.3 ;
Cw 0.65 e
DETENTION BASIN SIZING:
Detention Basin Water Depth (it): 1 ey e
Detention Basin Freeboard (ft): 1.5
Detention Basin Side Slope - z: 2
Elevation Area Length Width Inc. Volume Tatal
Volume
(ft) (acres) (it) (ft) {acre-it.) (acre-ft.
Bottom of 1000 0.335 148.0 98.7 0.00
Basin 0.35
- 1001 0.363 154.0 102.7 0.35
W.S.E. 0%a
Top of Basin 1002.5 0.407 163.0 108.7 0.93

* Delention Basin Dimension could vary due to Site Layout

V:AClients\EDAW-1804\180406V1 Visalia Civic Genter Expansion\Calculations\180406V1 - Water Qualily & LID Design.xlsx
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AREA 2 (EAST OF BURKE ST.)

DETENTION UNITS SIZING - AL TERNATIVE A
PROJECT: Visalia Givic Center Expansion COMP. BY: A.D. DATE: 9/17/2007
JOB NO: 180406V1 CHKD. BY: DATE:

DESCRIPTION: Detention Units Sizing (ALTERNATIVE A)

. Weigthed =
E’f'?tmg De\.re?loped Contributing ; Runoff Inflow Runaff Ratio Ratio Slarage Security einal Sterads
Condition Flow | Condition Flow Area (acres) - A P (in) Coetficient Volume (acre (Qo/Qi) (VsIVr) Volume (acre-| 00 Volume (acreq
(cfs) - Qo (cfs) - Qi (cw) ft) - Vr ft)- Vs ft) - Vsf
t 7.7 20.6 34.6 2.0 |  0.60 3.47 0.37 0.24 0.83 15 1.25
i Runoff
Areas (acre) - Al | o oafficient (Ci)
12.3 0.15
22.3 0.85
S
Total Area (acres) 34.6 2le
Cw 0.60 %lf-'
DETENTION BASIN SIZING:
Detention Basin Water Depth (ft): 1 e
Detention Basin Freeboard (ft): 1:5
Detention Basin Side Slope - Z: 2
Elevation Area Length Width Inc, Volume Total
Volume
(ft) (acres) (it) (ft) (acre-ft.) (acre-it.)
Rottom of 1000 1.196 279.6 186.4 0.00
Basin 1.22
\W.S.E. 1001 1.248 285.6 190.4 1.22
1.93
i 1002.5 1.328 294.6 196.4 3.15
LTOP of Basin
[

VAClients\EDAW-1 804\180406V1 Visalia Civic Center Expansinn\Calcula‘fior‘;SU 80406V1 - Water Qual

* Detention Basin Dimension could vary due to Site Layout
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DETENTION UNITS SIZING - ALTERNATIVE B

Summary Nepor | 06/2008 | Prepared by EDAY

PROVOST & PROJECT:  Visalia Givic Center Expansion COMP. BY: A.D. DATE: 9/17/2007
ITCHARE) JOB NO: 180408V CHKD. BY: DATE:
e DESCRIPTION: Detention Units Sizing (ALTERNATIVE B)
AREA 1 (WEST OF BURKE ST.) - NORTHERN PORTION
- Weigthed "
Existing Developed — Inflow Runoff : - Storage : Final Storage
Condition Flow | Condition Flow Aginn{laixlc::g)n?.ﬂ P (in) COF:';;?;Z“ Veolume (acre- (gz?(loi) (CH,:}\",C;) Volume (acre- S:;::tr[;try Volume (acre
(cfs) - Qo (cts) = Qi (Cw) ft) - Vr ft) - Vs ft) - Vsf
0.8 4 5.9 2.0 0.65 0.64 0.20 0.38 0.24 1.5 0.36
) : Runoff
Areas (acre) - Al | ¢ efficient (Ci)
%5 o
Total Area (acres) 8.3
Cw 0.65
DETENTION BASIN SIZING:
. ’ P ok outllow dindhaigs ‘%
Detention Basin Water Deplh (ﬂ} 1 “Brak niiow CEebuGo g
Detention Basin Freeboard (ft): 1.5
Detention Basin Side Slope - z: 2
Elevation Area Length Width Inc. Volume Total
Volume
(fo) (acres) (ft) {it) (acre-ft.) (acre-ft.)
Bottom of 1000 0.335 148.0 98.7 0.00
Basin 0.35
1001 0.363 154.0 102.7 0.35
W.S.E. 058
Top of Basin 1002.5 0.407 163.0 108.7 0.93

* Delenlion Basin Dimension could vary due to Site Layout

VAClients\EDAW-1804\180406V 1 Visalia Civic Cenler Expansion\Calculations\180406V1 - Waler Quality & LID Design.xlsx
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SSEsTiMgak DETENTION UNITS SIZING - ALTERNATIVE B

PROVOST & PROJECT:  Visalia Civic Center Expansion COMP. BY: AD. DATE: 9/17/2007
PRITCHARD JOB NO: 180406V1 CHKD. BY: DATE:

ENGINEERINE SRALD DESCRIPTION: Detention Units Sizing (ALTERNATIVE B)

Ay Employee Dwied Conrpany

AREA 2 (EAST OF BURKE ST.)

i Weigthed s
I:r-u_stlng De\f'e.loped Contributing “ Runoff Inflon: Burioft Ratio Ratio siorge Security Pl Siofage
Condition Flow | Condition Flow Area (acres) - A P (in) Coefficient Volume (acre- (Qo/Qi) (VSIVP) Volume (acre- Factor Volume (acre:
(cfs) - Qo (cfs) - Qi 7Cw) ft) - Vr ft) - Vs ft) - Vsf
7.7 20.6 34.6 2.0 0.62 3.58 0.37 0.24 0.86 1.5 1.29
) ’ Runoff
Areas (acre) - Al | ¢ otficient (Ci)
11.3 0.15
233 0,85
i
Total Area (acres) 34.6 2l
Cw 0.62 ;:
ale
DETENTION BASIN SIZING:
Detention Basin Water Depth (ft): 1 B e taciais o0
Detention Basin Freeboard (ft): 1.5
Detention Basin Side Slope - z: 2
Elevation Area Length Width Inc. Volume Toial
Volume
(ft) (acres) (ft) (ft) (acre-ft.) {acre-ft.)
Bottom of 1000 1.237 284.3 189.6 0.00
Basin 1.26
W.S.E. 1001 1.290 290.3 183.6 1.26
2.00
L_TOP of Basin 1002.5 1.371 299.3 199.6 3.26

* Detention Basin Dimension could vary due to Site Layout
VAClients\EDAW-1804\180406V1 Visalia Civic Center ExpansiomCalculations\1 80406V1 - Water Quality & LID Design.xlsx
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AREA 1 (WEST OF BURKE ST.) - NORTHERN PORTION

Total Design Runoff Volume (Acre-ft - ft%): 0.5 21,780
Number of Locations to be Installed: 3
Design Runoff Volume per Unit (ft*/Location): 7,280
Ponding Waler Depth (in - 1l): 6.0 0.50
Mulch Depth (in - ft): 2.5 0.21
Planting Soil Depth (ft): 4.0
Soil Infiltration Rate (in/hr): 0.50
Dewatering Time (hr): 60.0
Bioretention Surface Area (11%): 2,596
Bioretention Design Width (ft): 36
Bioretention Design Length (t): 72
Approximate Number of Trees & Shrubs: 60
FARKING LOT BHEET FLOW
CUAE ST0PE— 'i‘ l l l l
E=s)
il P T g e g | BIDNEBAFHTAGH

Webuepva:
v

AT
T
L] GRABS FILILR

STRI®

— OPTIOHAL
SAND LATER

CUTLE
_".U‘LJ

CyERELOW CRAVEL GUR [AIN
CRAIN OVERFLOY

“CNTCH BASHE

' UROERDAAIN COLLECIIDR SYSTEM

PLAN VIEW

Helerence:

Cumniy feporl | 06/2008 | Prepared by EDAW

BIORETENTION UNITS SIZING - ALTERNATIVE A

d PROJECT: Visalia Civic Genter Expansicn COMP. BY: A.D. DATE: 9/17/2007
PRITCHARIED JOB NO: 180406V 1 CHKD. BY: DATE:
En e sHous

DESCRIPTION: Detention Units Sizing (ALTERNATIVE A)

* Number of Biorelention Unit per Developed Block

* 6 inchs Maximum Ponding Deplh

* 2 - 3inches

* 2.5 ft Minimum Soil Depth - 4 it Maximum Soil Depth

0.5 in/hr Minimum Soil Infiltration Rate (Sand - 1.75 infhr) - If Lower, Need to Install Underdrain

* Dewalering Time between 48 & 72 Hours

* 15 ft Minimum Width * Bioretention Dimension could vary due to Site Layout

* 40 ft Minimum Length (L =+/- 2*W)

17
43

Tolal Number of Trees:
Total Number of Shrubs:

- QTAVEL
CURTALM
B

[/ BuARBIOrS

& PONDING | =
2y tueH ] P

£ PLANTING S0IL

FILTERFABRIE
& PERFORAIEL
PIPE IH G GIRAVEL
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TYPICAL SECTION
PROFILE

California Stormwaler Qualily Association - Slormwater Best Management Praclice Handbook (New Development and Redevelopment)
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F’RC)
PRITCHAR

ENGINEERING GHRDUB

A EmMpiowae Owned Sompany

AREA 2 (EAST OF BURKE ST.)

Total Design Runoff Volume (Acre-ft - f%):

Number of Locations fo be Installed:

Design Runoff Volume per Unit (it¥/Location):

Ponding Water Depth (in - ft):
Mulch Depth (in - ft):
Planting Soil Depth (t):

Sail Infiltration Rate (in/hr):
Dewatering Time (hr):

Bioretention Surface Area (ft°):

Bioretention Design Width (ft):
Bioretention Design Length {ft):

Approximate Number of Trees & Shrubs:

CURE 81 0R%—| ‘l l

FARKIT LOT EHEET FLOV

BIORETENTION UNITS SIZING - ALTERNA TIVE A

PROJECT:

JOB NO:

DESCRIPTI

2.4
11
9,504
6.0
25
4.0
0.50
60.0
3,398

4
82

78

!
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-a‘* ol et

Visalia Civic Center Expansion COMP. BY: A.D.
180406V1 CHKD. BY:
ON: Detention Units Sizing (ALTERNATIVE A)

104,544
* Number of Bigretention Unit per Developed Block
0.50  *8inchs Maximum Panding Depth
0.21 * 2 -3inches

+ 2.5 it Minimum Soil Depth - 4 ft Maximum Soil Depth

* 0.5 in/hr Minimum Soil Infiltration Rate (Sand - 1.75 in/hr) -

* Dewatering Time between 48 & 72 Hours

* 15 ft Minimum Width
* 40 ft Minimum Length (L =+/- 2*W)

22
56

Total Number of Trees:
Total Number of Shrubs:
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PLAN VIEW

Reference:

California Stormwater Quality Association - Stormwater Best Mana

VAaClients\EDAW-18041180406V1 Visalia Civic Center Expansion'Calculationsi1 80406V1

TYPRICAL SECTION

DATE: 9/17/2007

DATE:

If Lower, Need to Install Underdrain

« Bjoretention Dimension could vary due to Site Layout

SRAVEL
GURTAIN
oRAIM

PROFILE

gement Practice Handbool« (New Development and Redevelopment)

- Water Quality & LID Design.xlsx
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BIORETENTION UNITS SIZING - ALTERNATIVE B

PROVOST& PROJECT:  Visalia Civic Center Expansion COMP. BY: A.D. DATE: 9/17/2007
PR]TCHAR 2 JOB NO: 180406V CHKD. BY: DATE:

CLTEET L OIS DESCRIPTION: Delention Units Sizing (ALTERNATIVE B)

AREA 1 (WEST OF BURKE ST.) - NORTHERN PORTION

Total Design Runoff Volume (Acre-ft - ft%): 0.5 21,780

Number of Locations to be Instalied: 3 * Number of Bioretention Unil per Developed Block

Design Runoff Volume per Unit (ft*/Location): 7,260

Ponding Waler Depth (in - It): 6.0 0.50  *6inchs Maximum Ponding Depth

Mulch Depth (in - i) 2.5 0.21  *2-3inches

Planting Soil Depth {f{): 4.0 * 2.5 {t Minimum Soil Depth - 4 1l Maximum Soil Depth

Soil Infiltration Rate (in/hr): 0.50 « 0.5 invhr Minimurm Soil Infiltration Rate (Sand - 1.75 in/hr) - If Lawer, Need lo Install Underdrain
Dewatering Time (hr): 60.0 * Dewatering Time belween 48 & 72 Hours

Biaretention Surface Area (i*): 2,596

Bioretention Design Width (ft): 36 *15 ft Minimum Width * Biorelention Dimension could vary due 1o Site Layout
Bioretention Design Length (ft): 72 * 40 {t Minimum Length (L =+/- 2*W}

Approximate Number of Trees & Shrubs: 60 Total Number of Trees: 17

Total Number of Shrubs: 43

BARKIR LOT EHEET FLUVY
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L UOERDRAIH COLLEGTION SYSTEM PIFE I 6" GIRAVEL
PLAN VIEWW e

TYPICAL SECTION

PROFILE

Relerence:
California Stormwater Quality Association - Stormwater Best Management Practice Handbook (New Development and Aedevelopment)
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ERT. 19658

ROVOST PROJECT:

BIORETENTION UNITS SIZING - ALTERNATIVE B

F) Vicalia Civi y : )
isalia Civic Center Expansion COMP. BY: A.D. DATE: 9/17/2007
PRITCHARIE JOB NO: 180406V1 CHKD. BY: DATE:
ENGINECAING SR2D DESCRIPTION: Detention Units Sizing (ALTERNATIVE B
g
AREA 2 (EAST OF BURKE ST.)
Total Design Runoff Volume (Acre-ft - 1) 25 108,900
Number of Locations to be Installed: 11 * Number of Bioretention Uit per Developed Block
Design Runoff Volume per Unit (ft¥/Location): 9,900
Ponding Water Depth (in - fi): 6.0 0.50  * 6 inchs Maximum Ponding Depth
Mulch Depth (in - f): 2.5 0.21  *2-3inches
Planting Soil Depth (f): 4.0 « 2.5 ft Minimum Soil Depth - 4 it Maximum Sail Depth
Soil Infiltration Rate (in/hr): 0.50 + 0.5 infhr Minimurn Sail Infiltration Rate (Sand - 1.75 in‘hr) - If Lower, Need to Install Underdrain
Dewatering Time (hr): 60.0 * Dewaiering Time betwsen 48 & 72 Hours
Bioretention Surface Area (ft): 3,539
Bioretention Design Width (f): 42 * 15 fl Minimum Width * Biaretention Dimension could vary due to Site Layout
Bioretention Design Length (ft): 84 * 40 ft Minimum Length (L =+~ 2'W)}
Approximate Number of Trees & Shrubs: 81 Total Number of Trees: 23
Total Number of Shrubs: 58
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Refarence:

California Stormwater Quality Association - Stormwater Best Mana
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gement Practice Handbook (New Development and Redevelopment)
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PROVOST&
PRITCHARD

ENCINEERING DEOLL
An Employee Ovnvd Eoimpany

GRASSY SWALE DESIGN - ALTERNATIVE A
PROJECT: Visalla Civic Center Expansion COMP. BY: A.D. DATE:
JOB NO: 180406V1 CHKD. BY: DATE:
DESCRIPTION: Grassy Swale Design (ALTERNATIVE A)

AREA 1 (WEST OF BURKE ST.) - NORTHERN & SOUTHERN PORTION

Manning's - n:

Bottom Width (ft):

Side Slope - z:

Longitudinal Slope - S (ft/ft):
Water Depth - h (ft):

Length of Swale - L {ft):
Design Flow - Q (cfs):

Calculated Flow - Q (cfs):

Flow Area - A (ft%)

Wetted Perimeter - P (fl):

Top Width - W {ft):

Velocity - V (ft/s):

Hydraulic Residence Time - t (min}:

0.25 * Manning "n" value of 0,25 is lypical for grass 6" high
4.0 * 4 feet Minimum Bottom Width
3.0 * Minimum Side Slope, z=3

0.01 * Maximum Slope of 0.025

0.33 * Maximum Design Depth, 0.33 1t
150

0.05

0.41

1.65

6.09

5.98

0.25

10.06 “ Minimum Residence Time, 10 min

S = RS
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Relerence:
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Sammary Repert | 06/2008 | Piepared Ly EDAW

9/17/2007

1 = Lengts of swale Impoimdmant area per checkdam ity () Divtensional view of swak impuundoentaves.

Dg = Uepth of cheek daik (1)

5. = Deon 6Ipe of aveale (1LY

W - Tep width of eheek dam {ity

Wy = Bolteun width of check dam ()

Zipp = Ratlo of leklxonal lo vartkal change L swile 5149 stope (L1

Calitornia Stormwater Quality Association - Stormwater Best Management Practice Handboolk (New Development and Redevelopment)
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PROVOST&

PROJECT:
PRITCHAR' JOB NO:
I8 EREEF DESCRIPTION:
AREA 2 (EAST OF BURKE ST.)
Manning's - n: 0.25
Bottom Width (ft): 4.0
Side Slepe - z: 3.0
Longitudinal Slope - S (fUft): 0.01
Water Depth - h (ft): 0.33
Length of Swale - L {ft): 150
Design Flow - Q (cfs): 0.07
Calculated Flow - Q (cfs): 0.41
Flow Area - A (ft%) 1.65
Wetted Perimeter - P (ft): 6.09
Top Width - W (ft): 5.98
Velocity - V (ft/s): 0:25
Hydraulic Residence Time - 1 (min): 10.06

ﬂ“"T —;1 ,rr“m

—H=Tiz0! ot

GRASSY SWALE DESIGN - ALTERNATIVE A

Visalia Civic Center Expansion COMP. BY: A.D.
1804061 CHKD. BY:
Grassy Swale Design (ALTERNATIVE A)

* Manning "n" value of 0.25is typical for grass 8" high
* 4 feet Minimum Bottorn Width

= Minimum Side Slope, z=3

* Maximum Slope of 0.025

* Maximum Design Depth, 0.33 ft

* Minimum Residence Time, 10 min
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Caﬁfomf:a Stormwater Quality Association - Slormwater Best Management Practice Handbook (New Development and Redevelopment)

VAClients\EDAW-1804\180406V1 Visalia Civic Center Expansi ion\Calculations\180406Y1 - Water Quality & LID Design.xIsx
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Aok (k] GRASSY SWALE DESIGN - ALTERNATI VE B
PROVOST& PROJECT:
PRITCHARE JOB NO: 180406V1
; DESCRIPTION: Grassy Swale Design (ALTERNATIVE B)

mEmpnnyerr Umwa Fompany

AREA 1 (WEST OF BURKE ST.) - NORTHERN & SOQUTHERN PORTION

Manning's - n: 0.25 * Manning "n" value of 0.25 is typical for grass 6" high
Bottom Width (ft): 4.0 * 4 feet Minimurn Bottom Width
Side Slope - z: 3.0 * Minimum Side Slope, z=3
Longitudinal Slope - S (fU/ft): 0.01 * Maximum Slope of 0.025

Water Depth - h (ft): 0.33 * Maximum Design Deplh, 0.33 ft
Length of Swale - L (fl): 150

Design Flow - Q (cfs): 0.05

Calculated Flow - Q (cfs): 0.41

Flow Area - A (ft’) 1.65

Welted Perimeler - P ([l): 6.09

Top Width - W (fl): 5.98

Velocity - V (f/s): 0.25

Hydraulic Residence Time - 1 (min): 10.06 * Minimum Residence Time, 10 min

Visalia Civic Center Expansion COMP. BY: A.D. DATE:
CHKD. BY: DATE:

Supmary Heport | 06/2008 | Pregard by EDAW

9/17/2007
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Relerence:

California Stormwaier Quaiity Associalion - Stormwater Best Management Practice Handbook (New Development and Redevelopmerit)
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GRASSY SWALE DESIGN - ALTERNATIVE B

PROVOST& PROJECT: Visalia Civic Center Expansion  COMP. BY: A.D. DATE:  9/17/2007
PRITCHARE) JOB NO: 180406V1 CHKD. BY: DATE:
DESCRIPTION: Grassy Swale Design (ALTERNATIVE B)

An Layplayes Owned Company

AREA 2 (EAST OF BURKE ST.)

Manning's - n: 0.25 * Manning "n" value of 0.25 is typical for grass &" high
Bottom Width (ft): 4.0 * 4 feet Minimum Bottom Width
Side Slope - z: 3.0 * Minimum Side Slope, z=3
Longitudinal Slope - S (ft/ft): 0.01 * Maximum Slope of 0,025

Water Depth - h (ft): 0.33 * Maximum Design Depth, 0.33 1l
length of Swale - L (1t): 150

Design Flow - Q (cfs): 0.07

Calculated Flow - Q (cfs): 0.41

Flow Area - A (ft?) 1.65

Wetted Perimeter - P (it): 6.09

Top Width - W (ft): 5.08

Velocity - V (ft/s): 0.25

Hydraufic Residence Time - t (min): 10.06 * Minimum Residence Time, 10 min
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Reference:
California Stormwater Quality Associaffon - Stormwater Best Management Practice Handbook (New Development and Redevelopmant)

VAClients\EDAW-18041180406V1 Visalia Civic Genter Expansion\Calculations\180406Y1 - Waler Quality & LD Design.xlsx
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¢ Ly AuHE LID DESIGN SUMMARY (ALTERNATIVE A)
PROVOST & PROJECT:  Visalia Givic Center Expansion COMP. BY: AD. DATE:
PRI TCHARE JOB NO: 180406V 1 CHKD. BY: DATE:

EACINEERING BHOUD

Sore Erapiapne Oued Catmpuny.

DESCRIPTION: LID Design Summary (ALTERNATIVE A)

AREA 1 (WEST OF BURKE ST.) - NORTHERN & SOUTHERN PORTION

Water Quality - Volume Based (Northern Portion):

Summary Yepurl | 08/2008 | Pepated by EDAW

9/17/2007

Water Quality - Flow Based (Northern & Southern Poriion):

Total 85th Percentile Runoff Volume - V {Acre-ft): 3.3 Total 85th Percentile Runoff Flow - Q (cfs):
Number of Locations to Treat: 3 Number of Locations to Treat:

Design 85th Percentile Runoff Volume - V (Acre-ft/Location): sl Design 85th Percentile Runoff Volume - V (Acre-ft/Location):
Bioretention Basin: Grassy Swale:

Valume of Bioretention Basin (Acre-ft): 0.5 Bottom Width (ft): 4
Number of Locations lo be Inslalled: 3 Side Slope - z: 8
Volume of Bioretention Basin per Location {ft*/Location): 7,260 Longitudinal Slope - S ({t/ft): 0.01
Dewatering Time (hr): 60 Water Depth - h (ft): 0.33
Bioretention Design Width (ff): 36 Length of Swale - L (ft): 150
Bioretention Design Length (ft): 72 Design Flow - Q (cfs): 0.05
Total Number of Trees: 17 Calculaled Flow - Q (cfs): 0.41
Total Number of Shrubs: 43 Hydraulic Residence Time - L (min): ~ 10.06

Detention Basin:

Flow 1o Detain (cis): 3.2
Volume of Detention Basin (Acre-ft}: 0.36
Heigth of Basin (ft): 1
Freeboard (ft): 1.5
Side Slopes: 2

V:AClients\EDAW-18041180406V1 Visalia Civic Center Expansion\Calculalions\180406V1 - Water Quality & LID Design.xlsx
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PROVOST &
PRITCHARE)

EnGINEERING GEALR

n Emplayos Owrce Eampany

PROJECT:
JOB NO:

AREA 2 (EAST OF BURKE ST.)

Water Quality = Volume Based:

Total 85th Percentile Runoff Volume - V (Acre-ft):
Number of Locations to Treat:

Design 85th Percentile Runoff Volume - V (Acre-fi/Location):

Bioretention Basin:

Volume of Bioretention Basin (Acre-ft):

Mumber of Locations ta be Installed:

Volume of Bioretention Basin per Location {ft*/Location):
Dewatering Time (hr):

Bicretention Design Width (ft):

Bioretention Design Length (ft):

Total Number of Trees:

Total Number of Shrubs:

Detention Basin:

e e

Flow to Detain (cfs): 12.9
Volume of Detention Basin (Acre-it): 1.25
Heigth of Basin (ft): 1
Freehoard (ft): 1.5
Side Slopes: 2

VAClients\EDAW-1804\180408V1 Visalia Givic Center Expansion\Calculations

LID DESIGN SUMMARY (ALTERNATIVE A)

Visalia Givic Center Expansion
180406V1
DESCRIPTION: LID Design Summary (ALTERNATIVE A)

18.1
11
1.6

2.4
11
9,504

41
a2
22
56

COMP. BY: AD. DATE: 9/17/2007
CHKD. BY: DATE:

Water Quality - Flow Based:

Total 85th Percentile Runoff Flow - Q {cfs}:
Number of Localions to Treat:

Design 85th Percentile Runoff Volume - V (Acre-ft/Location):

Grassy Swale:

Bottom Width (ft): 4

Side Slope - z: 3

Longitudinal Slope - S (f/ft): 0.01
Water Depth - h (ft): 0.33
Length of Swale - L (ft): 150
Design Flow - Q (cfs): 0.05
Calculated Flow - Q (cfs): 0.41

Hydraulic Residence Time - t (min):  10.06

\180406Y1 - Water Quality & LID Design.xlsx
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i EEn ARASE LID DESIGN SUMMARY (ALTERNATIVE B)
PROVOST & PROJECT:  Visalia Givic Genler Expansion CONP. BY: A.D. DATE:
PRITCHARE> JOB NO: 180406V1 CHKD. BY: DATE:

ERETNEERIG ERaUB

An Emymlopne wand Gampany

DESCRIPTION; LID Design Summary (ALTERNATIVE B)

AREA 1 (WEST OF BURKE ST.) - NORTHERN & SOUTHERN PORTION

Snary fopert | 06/2008 | Piepared by EDAW

9/17/2007

Waler Quality - Flow Based (Northern & Southern Portion):

Water Quality - Volume Based (Northern Portion):

Total 85th Percentile Runoff Volume - V (Acre-ft): 3.3 Total 85th Percentile Runoff Flow - Q (cls}: 0.1
Number of Locations to Treat: 3 Number of Localions to Treat: 3
Design 85th Percentile Runoff Velume - V (Acre-fi/Location): 1.1 Design 85th Percentile Runaff Volume -V (Acre-ft/Location): 0.05
Biaretention Basin: Grassy Swale:

Volume of Bioretenlion Basin (Acre-t): 0.5 Bottom Width (ft): 4

Number of Locations to be Installed: 3 Side Slope - z: 3

Volume of Bioretention Basin per Location (it%Location): 7,260 Longitudinal Slops - S (fV/t): 0.01

Dewatering Time (hr): 60 Water Depth - h (ft): 0.33

Bioretention Design Width (ft): 36 Length of Swale - L (ff): 150

Bicretention Design Length (ft): 72 Design Flow - Q (cls): 0.05

Tolal Number of Trees: 17 Calculated Flow - Q (cfs): 0.41

Total Number of Shrubs: 43 Hydraulic Residence Time -t (min): 10.06

Detention Basin:

Flow lo Detain (cis): 3.2
Volume of Detention Basin (Acre-ft): 0.36
Heigth of Basin (ft}: 1
Freeboard (ft): 1.5
Side Slopes: 2

VACllents\EDAW-1804\180406V1 Visalia Civic Genter Expansion\Calculations\180406Y1 - Waler Quality & LID Design.xlsx



Sunpary Depail | 0672008 | Prepared by EDAW

“esT. g8

LID DESIGN SUMMARY (ALTERNATIVE B)

PROVOST & PROJECT:  Visalia Givic Center Expansion COMP. BY: A.D. DATE:
PRITCHARE JOB NO: 180406V1 CHKD. BY: DATE:
[ENGINEERING GRAVS DESCRIPTION: LID Design Summary (ALTERNATIVE B)

AREA 2 (EAST OF BURKE ST.)

Water Quality - Volume Based:

Total 85th Percentile Runoff Volums - V {(Acre-ft):
Number of Locations to Treal:

Design 85th Percentile Runoff Volume - V (Acre-ft/Location):

Biorelention Basin:

Volume of Bioretention Basin (Acre-ft):

Number of Locations to be Installed:

Volume of Bloretention Basin per Location (f¥/Location):
Dewatering Time (hr):

Bioretention Design Width (ft):

Bioretention Design Length (f1):

Tatal Number of Trees:

Total Number of Shrubs:

Detention Basin:

el e

Flow to Detain (cfs): 12.9
Volume of Detention Basin (Acre-ft): 1.29
Heigth of Basin (ft): 1
Freeboard (ft): 1.5
Side Slopes: 2

VAGlients\EDAW-18041180406V1 Visalia Civic Center Expansion\ca\culakions\180406V1 - Water Q
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Water Quality - Flow Based:

9/17/2007

Total 85th Percentile Runoff Flow - Q (cfs):

Number of Locations to Treat:

Design 85th Percentile Runoff Volume - V (Acre-ft/Location):

Grassy Swale:

Bottom Width (ft):

Side Slope - z:

Longitudinal Slope - S (ft/it):

Water Depth - h (ft):

Length of Swale - L (11):

Design Flow - Q (cfs):

Calculated Flow - Q (cfs):
Hydraulic Residence Time - t (min):

uality & LID Design.xlsx

0.01
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0.05
0.41
10.06
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