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Drainage Study
Chick-fil-A Restaurant
202 S. Main Street
Orange, California

Project Description

The subject site is approximately 0.96 acres in size, with a single story building
and paved parking area and is bounded on the north by Almond Avenue, on the
west by a preschool, on the east by Main Street and south by an office/medical
building.

The site slopes westerly towards an opening in the wall at the southwest corner
of the property. The existing site is a closed restaurant.

Existing onsite runoff sheet flows across the site to a hole in wall at the
southwest corner of the site. The runoff is then collected in a grated inlet on the
southerly adjacent property and is conveyed to a underground storm drain
system. Runoff is then conveyed to the Orange County storm drain system
which discharges runoff to the Santa Ana River and ultimately to the Pacific
Ocean.

The redevelopment of the site includes the demolition of the existing buiiding and
asphalt pavement, the construction of the new Chick-fi-A Restaurant, trash
enclosure, asphalt parking, and landscape planters. The proposed development
will not aiter the existing drainage patterns. Site runoff will be collected by a
private storm drain system and conveyed to an underground infiltration system to
be treated. Once the system reaches capacity, the storm water will flow by the
proposed catch basin at the southwest corner of the site and discharge through a
proposed concrete channel to the existing hole in the wall.

Hydrology Computations

1. Peak Stormwater Runoff Discharge Rates

This project should be designed for 10-year and 100-year rainfall event. As per
the Riverside County Hydrology Manual, the peak flow is determined by the
equation Q=0.9*(I-Fm)*A using the Advanced Engineering Software (AES)
program.

Pre-development Condition

Sub-area Node 100 to Node 102
Area = (.66 acres

L.=281ft.
Q25 = 2.37 cfs. Q1o = 3.04 cfs.
Tc =6.88 min. Tc = 6.88 min.
| =4.03 in/hr. [ =5.16 in/hr.
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Sub-area Node 101 to Node 102
Area = 0.30 acres

L =228 ft.
Q25 =1.12 cfs. Qmo = 1.44 cfs.
Tc =6.45 min. Tc = 6.45 min.
| =4.18 in/hr. | =5.35in/hr.

Total runoff pre-development condition.
Q0= 2.37 +1.12 = 3.49 cfs
Qigg = 3.04 + 1.44 = 4 48 cfs.

Ultimate disposition of on-site runoff.
The discharge for onsite drainage will be located northwest corner of the

property. See Hydrology Map

Burn Factor. The site is paved, no Burn Factor is calculated

Post-development Condition

The following calculations are used to size the required grate inlets and piping.

Sub-area Node 100 to Node 101
Area = 0.53 acres

L = 256ft.
Q25 = 1.84 cfs.
Tec =7.32 min.
| = 3.89 in/hr.

Sub-area Node 200 to Node 201
Area = 0.20 acres
L=115ft.

Qs = 0.86 cfs.

Tc = 5.00 min.

| =4.82 in/hr.

Sub-area Node 300 to Node 301
Area = 0.12 acres
L =110 ft.

Q25 = (.52 cfs.

Tc = 5.00 min.

| =4.82 infhr.

Qop = 2.36 cfs.
Tc =7.32 min.
[ = 4.97 in/hr.

Qugg=1.11 cfs.
Tc = 5.00 min.
i =6.19 in/hr.

Q10 = 0.66 cfs.
Tc = 5.00 min.
[ = 6.19 in/hr.
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Sub-area Node 400 to Node 401
Area = 0.083 acres

L=21ft
Qa5 = 0.30 cfs. Q100 = 0.39 cfs.
Tc=6.12 min. Tc =6.12 min.
[ = 4.30 infhr. | =5.51 in/hr.

Total runoff post-development condition.
Q25 =1.84 + 0.86 + 0.52 + 0.30 = 3.52 cfs.
Qo0 =2.36 + 1.11 + 0.66 + 0.39 = 4.52 cfs.

Volume to Retain
The volume to retain will be the difference in volume between the Post Qa5 =
3.52 cfs minus the Pre Q5 = 3.49 cfs
AQ=0.03 cfs
0.03 cfs is only a 0.9% increase which does not require retention.
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l. Vicinity Map
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Il. Site and Project Plans
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(¢) Copyright 1983-2012 Advanced Engineering Software (aes)
Ver. 18.2 Release Date: 05/08/2012 License ID 1537

Analyesis prepared by:

Joseph €. Truxaw & Asscciates, Inc.
265 5. Anita Drive
Suite 111
Orange CA 92868
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* Chick-fil-A Restaurant No. 4003
* Pre-Develcpment Condition

* 2-Year Storm Frequency
AR RS A ESERAEE RS E LR EE S EEEE RS E R R R R R R R L

FILE NAME: CFA46PRE.DAT
TIME/DATE CF STUDY: 10:01 07/18/2018

- —~*TIME-OF-CONCENTRATTION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS {(DECIMAL) TC USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED#*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNTNG
WIDTH CROSSFALL, IN- [/ OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. {FT) (FT) SIDE / SIDE/ WAY (FT) {(FT) ({FT) (FT) (1)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.187 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

i. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowakle Street Flow Depth) - (Top-of-Curb)
Z. (Depth)*{Velocity) Constraint = 6.0 (FT*FT/S)

*S1ZE PIPE WITH A FLOW CAPACITY GREATHR THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

B R R R R R R R R R AR R R R R R R R R R R R R R R R R R R ]

FLOW PRCCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21
»>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBARBA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 281.0¢6
ELEVATION DATA: UPSTREAM (FEET) = 159.60 DOWNSTREAM{FEET) = 155.85

Tc = K*[{LENGTE** 3.00)/ (ELEVATION CHANCE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 6.875

1




* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.885
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SC5 S0OIL AREA Fp Ap S5CE Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 0.66 0.30 0.100 56 6.88
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp{INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOQFF (CFS) = 1.10
TOTAL AREA (ACRES) = 0.66 PEAK FLOW RATE (CFS) = 1.10
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH({FEET} = 228.00
BLEVATION DATA: UPSTREAM(FEET) = 158.60 DOWNSTREAM{FEET) = 155.85

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]}**0.20

SUBAREA ANALYSIS USED MINIMUM T (MIN.) = 6.453

* 2 YEAR RAINFALL INTENSITY (INCH/HR} = 1.955

SUBAREA Tc AND LOSS RATE DATA(AMC IT}):

DEVELOPMENT TYPE/ SCS S50IL AREA Fp Ap sCs T
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.30 0.30 0.100 56 6.45

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/ER) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.52

TOTAL AREA{ACRES) = 0.30 PEAK FLOW RATE (CFS) = 0.52

END OF STUDY SUMMARY :

TOTAL AREA (ACRES) = 0.3 TC{MIN.} = 6.45

EFFECTIVE AREA (ACRRS) = 0.30 AREA-AVERAGED Fm(INCH/HR)= 0.03

AREA-AVERAGED Fp(INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE (CFS3) = 0.52

END OF RATIONAL METHOD ANALYSIS
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RATTONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 QORANGE COUNTY HYDROLOGY CRITERION)

{c) Copyright 1983-2012 Advanced Engineering Software (aes)
Ver. 18.2 Release Date: 05/08/2012 License ID 1537

Analysis prepared by:

Joseph C. Truxaw & Associates, Inc.
265 8., Anita Drive
Suite 111
Orange CA 92868
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* Chick-fil-A Restaurant No. 4003
* Pre-Development Condition

* 25-Year Storm Frequency
IR R R R R R E R R R R R R R R R R E R R ]

FILE NAME: CFA46PRE.DAT
TIME/DATE OF STUDY: 10:00 07/18/2018

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH} = 6.00

SPECIFIED PERCENT OF GRADIENTS {(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA ‘BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITICN (AMC) ITI ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) ()
1 3.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

LS R AR R R LR SRS RS EEEREARE LS SRS SR EREEEEEEEEERREEREEEEEERESEESE LR EREREEEREEEEEEEEEEAS

FLOW PROCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21
>>>>>RATTONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION NCOMOGRAPH FOR INITIAL: SUBAREA<<

INITTAL SUBAREA FLOW-LENGTH(FEET) = 281.00
ELEVATION DATA: UPSTREAM(FEET) = 159.60 DOWNSTREAM (FEET) = 155.85

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM To (MIN.) = 6.875

1



* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.028
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 5C5 SOIL AREA Fp Ap SCS Tc
LAND USE GROUP {ACRES) (INCH/HR)} (DECIMAL) CN (MIN.)
COMMERCIAL B 0.6¢6 0.30 0.10¢ 56 6.88
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.390
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNCFF (CFS) = 2.37
TOTAL AREA (ACRES} = 0.66 PEAK FLOW RATE (CFS) = 2.37
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITTIATL, SUBRAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 228.00
ELEVATICN DATA: UPSTREAM{FEET} = 158.60 DOWNSTREAM{FERT) = 155.85

Tc = K#*{(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 6.453

* 25 YEAR RAINFALL INTENSITY (INCH/HR} = 4.175

SUBAREA Tc AND LOSS RATE DATA (AMC ITI):

DEVELOPMENT TYPE/ SCS8 S0OIL AREA Fp Ap S5CS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.30 0.30 0.100 56 6.45

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.12

TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE {CFS) = 1.12

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.3 TC{MIN.) = 6.45

EFFECTIVE AREA(ACRES) = 0.3¢ ARBEA-AVERAGED Fm(INCH/HR)= 0.03

AREA-AVERAGED Fp(INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE (CFS) = 1.12

END OF RATIONAL METHOD ANALYSIS
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RATTONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
{Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(¢} Copyright 1983-2012 Advanced Engineering Software {aes)
Ver. 18.2 Release Date: 05/08/2012 License ID 1537

Analysis prepared by:
Jogeph C. Truxaw & Associates, Inc.
265 5. Anita Drive
Suite 111
Crange CA 92868
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* Chick-fil-A Restaurant No. 4003 *
* Pre-Development Condition )
* 100-Year Storm Fregquency *

R R R R R R A R T T I T T T I I T
1t : :

FILE NAME: CEFA46PRE.DAT

TIME/DATE OF STUDY: 09:58 07/18/2018

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE({INCH} = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*UJSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CUREB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. {(FT) {(FT) SIDE / SIDE/ WAY {F'T) (FT) {FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.015%0

GLOBAL STREET FLOW-DEPTH CONSTRAINTS;

1. Relative Flow-Depth = (.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)

*3SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-~SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

FhRAARAFT I A h kI I Ak dd AT A hdA bbb hkdhhhbdhkhhkhhddddhbr A bbb dd kb d bbb bbb kdkhhddrd

FLOW PROCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21
»>>>>>RATTONAL METHOD INITIAL SUBAREA ANALYSIS<<<<«
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH({FEET) = 281.00
ELEVATION DATA: UPSTREAM (FEET) = 159.60 DOWNSTREAM (FEBT) = 155.85

Tc = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 6.875

1




¥ 100 YEAR RAINFALL INTENSITY (INCH/HR) = G5.1G5
SUBAREA Tc AND LOSS RATE DATA(AMC 1I71):

DEVELOPMENT TYPE/ SC5 S50IL AREA Fp Ap
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAIT)

COMMERCIAL B 0.66 0.30 0.100

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 3.04

TOTAL AREA(ACRES) = 0.66 PEAK FLOW RATE(CFS) = 3

SCS Tc
CN (MIN.)
56 6.88

.04
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE =

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBARBA<<

INITIAL SUBAREA FLOW-LENGTH({FEET) = 228.00
ELEVATION DATA: UPSTREAM(FEET} = 158.60 DOWNSTREAM (FEET)

Tc = K* [ (LENGTH*#* 3.00)/(ELEVATION CHANCE)]*#*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 6.453

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = &5.346
SUBAREA Tc¢ AND 1,0SS RATE DATA{AMC 1II):
DEVELOPMENT TYPE/ SC5 S0IL AREA Fp Ap

LAND USE GROUP (ACRES) (INCH/HR) {DECIMAL)

COMMERCIAL B 0.30 0.30 0.100

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNCFF (CFS) = 1.44

TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE (CFS) = 1.

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.3 TC(MIN.) = 6.45

EFFECTIVE AREA (ACRES) = 0.30 AREA-AVERAGED Fm({INCH/HR)=

AREA~AVERAGED Fp (INCH/HR} = 0.30 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE (CFS) = 1.44

END OF RATIONAL METHOD ANALYSIS

155.85
3C8 Tc
CN (MiIN.)
56 6.45
0.03
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RATIONAL METHOD BYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
{¢) Copyright 1283-2012 Advanced Engineering Software (aes)
Ver. 18.2 Releage Date: 05/08/2012 License ID 1537

Analysis prepared by:
Joseph €. Truxaw & Agssoclates, Inc.
265 5. Anita Drive
Suite 131
Orange CA 92868

FhkkkkkAdkkhkkrdkrhdrkikrkddk DESCRIPTION OF STUDY *®* %%k kkkkkkdkhkdrdkhkhkxdrdr sk

* Chick-fil-A Restaurant No. 4003 ®
* Post-Development Condition *
* 2-Year Storm Freguency *

LS R RS RS E SRR LRSS EE SR LSRR E SRR LSRR R R R R R R TR R

FILE NAME: CFA46PO.DAT
TIME/DATE OF STUDY: 17:21 06/27/2018

-~ *TIME-OF-CONCENTRATION MODEIL*--

USER SPECIFIED STORM EVENT (YEAR} = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH} = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL} TC USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GECOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK-~ HEIGHT WIDTH LIP HIKE FACTOR
NG. (FT) ({FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) {n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Streel Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

EE R R R R RS AR SRR R R R E RS LSRR R R T TR R EE R

FLOW PROCESS FROM NODE 100.00 TO NODE 101.060 I8 CoODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS«<«<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 256.00
ELEVATION DATA: UPSTREAM (FEET) = 158.30 DOWNSTREAM (FEET) = 156.23

Tc = K*[(LENGTH** 3.00)/{ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.322
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* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 1,819
SUBAREA Tc¢ AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap gCs TC
LAND USE GROUP (ACRES) (INCH/HR) ({DECIMAL) CN {MIN.)

COMMERCIAL B 0.53 0.30 0.1080 56 7.32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREZA RUNOFF (CFS) = 0.85

TOTAL AREA (ACRES) = 0.53 PEAK FLOW RATE (CFS) = 0.85

LR R R R R R R SRR R AR E R R RS R R R R R U I

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME~OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH({FEET) = 115.00
ELEVATION DATA: UPSTREAM (FEET) = 158.50 DOWNSTREAM (FEET) = 157.15

Tc = K*[(LENGTH** 3.00)}/ (ELEVATION CHANGE)]#*%*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264

SUBAREA Tc AND LOSS RATE DATA(AMC TII):

DEVELOPMENT TYPE/ S5CS SOIL AREA Fp Ap 5CS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.20 0.30 0.100 56 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CF'S) = 0.40

TOTAL AREA(ACRES) = 0.20 PEAK FLOW RATE (CFS) = 0.440
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FLOW PROCESS FROM NODE 300.00 TO NODE 301.006 IS CODE = 21
>>>>>RATTONAL METHOD INITIAL SUBAREA ANALYSIS<<<<«
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREAc<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 110.00

ELEVATION DATA: UPSTREAM{FEET} = 159.04 DOWNSTREAM (FEET) = 157.32

Tc = K* [ (LENGTH** 3.00)/{(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 5.000

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264

SUBAREA Tc¢ AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs Tc
LAND USE GROUP {(ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.12 0.30 0.100 56 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CES) = 0.24

TOTAL AREA (ACRES) = .12 PEAK FLOW RATE (CFS) = 0.24

LE SRR RS RS R R SR ERFELFFEE LSRR AL RS SRR EEIEEEEESETEEEEEE LR LSRR LR E R SRR R RN

FLOW PROCESS FROM NCDE 400.00 TC NODE 401.00 IS5 CODE = 21
>>»>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-~CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<c<



ELEVATION DATA: UPSTREAM(FEET) = 159.00 DOWNSTREAM (FEET) = 158.23

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)}**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.)} = 6.121

* 2 YEAR RAINFALL INTENSITY (INCH/HR) = 2.015

SUBAREA Tc AND LCSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap 5CE Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL GOOD COVER

"GRASS! B 0.08 0.30 1.000 61 6.12

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 0.13

TOTAL AREA(ACRES) = 0.08 PEAK FLOW RATE (CFS) = 0.13

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.1 TC{MIN.} = 6.12

EFFECTIVE AREA(ACRES) = 0.08 ARBEA-AVERAGED Fm(INCH/HR})= 0.30

Il

AREA-AVERAGED Fp (INCH/HR) 0.30 ARBEA-AVERAGED Ap = 1.000
PEAK FLOW RATE (CFS) = 0.13

END OF RATIONAL METHOD ANALYSIS
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RATTONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 CORANGE COUNTY HYDROLOGY CRITERION}

{c) Copyright 1982-2012 Advanced Engineering Software (aes)
Ver. 18.2 Release Date: 05/08/2012 License ID 1537

Analysis prepared by:
Jogeph C. Truxaw & Associates, Inc.
265 S. Anita Drive

Suite 111
Orange CA 92868

khkkkkkkkkbdhhkdkkkhhkkdxdthkdx DESCRIPTION OF STUDY #®*kkkkkkkkkkhrddhkhddkrkhdhhs

* Chick-fil-A Restaurant No. 4003 *
* Post-Development Condition
* 25-Year Storm Frequency *

LR R R RS S SRR R RS R R RS REREEEEEEEEREES AR EERT LIS AT EEE SRR R EERE LSRR S SRR

FILE NAME: CFA46PO.DAT
TIME/DATE OF STUDY: 17:20 06/27/2018

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT {YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALEF- CROWN TO STREET-CROSSFALL: CURB QUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY {FT) {FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 6.67 2.00 0.0312 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth}*{(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

RSP ESS SRS E L PSP SR SRS RRA SR ERE LA EEREREEEEEREREEREEEEEREELERESSE]

FLOW PROCESS FROM NODE 1¢0.00 TO NCDE 101.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<c<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 256.00
ELEVATION DATA: UPSTREAM (FEET) = 158.30 DOWNSTREAM (FEET)

Il
ot
U
a3
b
w

Tc = K* [ (LENGTH#** 3.00)/(ELEVATION CHANGE}]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 7.322

1



* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.887
SUBAREA Tc AND LOSS RATE DATA{(AMC IT):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCSs Tc
LAND USE GROUP {ACRES) ({INCH/HR)}) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.53 0.30 0.100 56 7.32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.84

TOTAL AREA{ACRES) = 0.53 PEAK FLOW RATE(CFS) = 1.84

LR AR RS LS LRSS EAS RS AR SR EEEEEESERE SRR EEE SR SRR R SRR R R

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<«
»>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<«<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 115.00
ELEVATION DATA: UPSTREAM({FEET) = 158.50 DOWNSTREAM (FEET) = 157.15
Te = K* [ (LENGTH** 3.00)/{ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.824
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCs SOIL  AREA Fp Ap 8C8 TC
LAND USE GROUP {(ACRES) (INCH/HR) (DECIMAL} CN (MIN.)
COMMERCIAL B 0.20 .30 0.100 56 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 0.86
TOTAL AREA (ACRES) = 0.20 PEAK FLOW RATE(CFS) = 0.86

(A SRS E SRR ERE SRR SR LA R EEEEEEEEE LSRR E LSRR EEESEEEEEREEEEREE LR EREEEERE SRS SRS N

FLLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21
>>>>>RATIONAL METHCOD INITIAL SUBAREA ANALYSIS<<<<<«
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH({FEET) = 110.00
ELEVATION DATA: UPSTREAM{FEET) = 159.04 DOWNSTREAM(FEET)} = 157.32

Tc = K*[(LENGTH** 3.00)/{(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.824

SUBAREA Tc¢ AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.12 0.30 0.100 56 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap. = 0.100

SUBAREA RUNOFF (CFS) = 0.52

TOTAL AREA (ACRES) = 0.12 PEAK FLOW RATE({CFS} = 0.52

khkkkkkhhhhkhkhdhhhhhkhhhhhhhdbhddhhhkhhhkhhhhhdhhhhhhhhkkhhhkdhhdhhdhhkhdhhhkhihdtdhhhdikk

FLOW PROCESS FROM NCDE 400.00 TO NODE 401.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBARBEA<<



ELEVATION DATA: UPSTREAM (FEET) = 159.00 DOWNSTREAM (FEET) = 158.23

Te = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE}]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.121

* 25 YEAR RAINFALL INTENSITY{INCH/HR) = 4.302

SUBAREA Tc AND LOSS RATE DATA{AMC II):

DEVELOPMENT TYPE/ SC8 SOIL AREA Fp Ap S¢S Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL} CN (MIN.)

NATURAL GOOD COVER

"GRASS" B 0.08 0.30 1.000 61 6.12

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = .30

TOTAL AREA(ACRES) = 0.08 PEAK FLOW RATE (CFS) = 0.30

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 0.1 TC(MIN.} = 6.12

EFFECTIVE AREA{ACRES) = 0.08 AREA-AVERAGED Fm{INCH/HR)= 0.30

AREA-AVERAGED Fp(INCH/HR) = 0.30 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE (CFS) = 0.30

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(¢} Copyright 1983-2012 Advanced Engineering Software (aes)
Ver. 18.2 Release Date: 05/08/2012 License ID 1537

Analysis prepared by:
Jogeph €. Truxaw & Associates, Inc.
265 S. Anita Drive
Suite 111
Crange CA 92868

khkkkkkkhkdrkhEkdkkkkdhdakddr DEAGOCRTPTION OF STUDY **kkkdkhkkdkkkdhhhrdrdrhdhdi

* Chick-£il-A Restaurant ¥o. 4003 *
* Post~Development Condition *
* 100-Year Storm Frequency *

IR R R R R R R R R R E R E RS E R R T E SRR RS S AR SRR R R R R EREE R R R AR

FILE NAME: CFA46PO.DAT
TIME/DATE OF STUDY: 17:17 06/27/2018

~-*TTIME-OF-CONCENTRATION MODEL* - -

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE{INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD#

*UUSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETILOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.867 2.00 0.0312 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPQOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

EEE R R E LR LR SRS SRR AR AR AR SR AR R R AR RS EEEEEES LS EEEEREESESEESE AR SR

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-~OF-~CONCENTRATION NOMOGRAPH FOR INITIAL SUBARBEA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 256.00

ELEVATION DATA: UPSTREAM (FEET) = 158.30 DOWNSTREAM(FEET) 156.23

Te = X* [ (LENGTH** 3.00)/{ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.322

1



* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.973
SUBAREA Tc¢ AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 5Cs5 SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.53 0.30 0.100 56 7.32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 2.36

TOTAL AREA(ACRES) = 0.53 PEAK FLOW RATE (CFS) = 2.36

ERE AR R R R R SRR R SRR R R R R R E R R R TR R R R R

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
»>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAI SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 115.00
ELEVATION DATA: UPSTREAM (FEET) = 158.50 DOWNSTREAM (FEET) = 157.15

Te = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM T¢ (MIN.) = 5.000

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.187

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SC8 Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.20 0.30 0.100 56 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 1.11

TOTAL AREA (ACRES) = 0.20 PEAK FLOW RATE (CFS) = 1.11
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FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 Is CODE = 21
>>>>>RATTIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH{(FEET) = 110.00
ELEVATION DATA: UPSTREAM(FEET) = 159.04 DOWNSTREAM{FEET) = 157.32

Tc = K*[{LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc{(MIN.} = 5.000

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.187

SUBAREA Tc AND LOSS RATE DATA(AMC IT):

DEVELOPMENT TYPE/ 8CS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.12 0.30 0.100 56 5.00

SUBAREA AVERAGE PERVIOQUS I,0OSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (0.100

SUBAREA RUNOFF {CKFS) = 0.66

TOTAL AREA (ACRES) = 0.12 PEAK FLOW RATE{(CPS) = 0.66

A A EE SRR SRS SR E SRR ISR SRR RS R EE S LSS SRR SRR R R R R R

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 Is CODE = 21
»»>>>>RATTONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<



ELEVATION DATA: UPSTREAM(FEET) = 159.00 DOWNSTREAM (FEET} = 158.23

Tc = K* [ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc {MIN.) = 6.121

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 5.510

SUBAREA Tc AND LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL} CN (MIN.)

NATURAL GOOD COVER

"GRASS" B 0.08 0.30 1.000 61 6.12

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR}) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 0.39

TQTAL AREA (ACRES) = 0.08 PEAK FLOW RATE(CFS) = 0.39

END OF STUDY SUMMARY :

TOTAL AREA (ACRES) = 0.1 TC(MIN.) = 6.12

EFFECTIVE AREA(ACRES) = 0.08 AREA-AVERAGED Fm(INCH/HR)= 0.30

AREA-AVERAGED Fp (INCH/HR) = 0.30 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE {(CFS) = 0.39

END OF RATIONAL METHOD ANALYSIS
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BENCH MARK
ORANGE COUNTY B ND. 5A-323-91
(HavT} 88) 1995 ADWSTHERT. YEAR LEVELED

19l

SIREET, 100 FEET HORTHERLY OF THE CEHTE]

&

BASIS OF BEARINGS

THE BEARING HORTH 0005307 EAST AS THE
SHOWM O TRACT HO. JOBG BODK 04, PAGE

_DETAIL "A"

ADDITIGRAL BIFORUATION AND DETAILS:

AN EASEMENT FOR PIPELINE AND INCIDENTAL PURPOSES, RECORDED JULY 24,

AUGUST 6, 1829 ™ DOCK JQ1, PAGE

SANTA AWA VALLEY IRRIGARION COMPANY

THEREM

EASTERLY 1.0 FOOT OF PORRON OF

SAR PARCEL AS SHOWM ON THE SURMVEY.

ELEVATION = 167.59] FEET
2010

DESCRED BY OUS 2002 — FOUND 3 3/47 OCS ALUWINUM BENHCHUARK DISK
STAMPED "SA-3235-917, SET 1 THE NORVHEASTERLY CORNER OF A 4 FOOT BY
4.5 FOOT CONCRETE CATCH BASM, MONUMENT IS LOCATEC IH THE
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OWNER’S CERTIFICATION
WATER QUALITY MANAGEMENT PLAN

FOR

CHICK-FIL-A RESTAURANT # 4003

This Water Quality Management Plan (WQMP) for the Chick-fil-A Restaurant # 4003 has
been prepared for Chick-fil-A, Inc. This WQMP is intended to comply with the requirements of
the City of Orange's GENERAL PLAN AMENDMENT NO. 2018-0002, ZONE CHANGE NO.
1287-18, CONDITIONAL USE PERMIT NO. 3044-17, DESIGN REVIEW NO. 4909 17,
MINOR SITE PLAN NO. 0904-17, AND ENVIRONMENTAL REVIEW NO. 1858-18 requiring
the preparation of a Water Quality Management Plan.

The undersigned, while it owns the subject property, is responsible for the implementation of
the provisions of this plan and will ensure that this plan is amended as appropriate to reflect
up-to-date conditions on the site consistent with the City of Orange Local Implementation
Plan (LIP), and the intent of NPDES Permit and Waste Discharge Requirements for the City
of Orange, County of Orange, Orange County Flood Control District and the incorporated
Cities of Orange County within the Santa Ana Region.

This WQMP will be reviewed with the facility operator, facility supervisors, employees,
tenants, maintenance and service contractors, or any other party having responsibility for
implementing portions of this WQMP. Maintenance requirements within Section V and
Appendix D will be adhered to with particular emphasis on maintaining the BMPs described
within Sections IV and V. The Owner's Annual Self Certification Statement along with a BMP
maintenance implementation table will be submitted by June 30™ every year following project
completion. At least one copy of the approved WQMP shall be available on the subject
property in perpetuity.

Once the undersigned transfers its interest in the property, its successors-in-interest shall
bear the aforementioned responsibility to implement and amend the WQMP. The City of
Orange will be notified of the change of ownership and the new owner will submit a new
certification.

Signature: Date:

Name: Jennifer M. Daw

Title: Director of Design and Construction

Company: Chick-fil-A, Inc.

Address: 15635 Alton Parkway, Suite 350

Telephone Number: (404) 305-4834




Notice of Transfer of Responsibility

Water Quality Management Plan (WQMP)

WQMP Number — As assigned by the City of Orange:

Submission of this Notice of Transfer of Responsibility constitutes notice to the City that responsibility
for the Water Quality Management Plan {(WQMP) for the subject property identified below, and
implementation of that plan, is being transferred from the Previous Owner (and his/her agent) of the
site {or portion thereof) to the New Owner, as further described below.

l

Owner/ Responsible Party Information

Company: Chick-fil-A, Inc, Contact Person: Jennifer M. Daw
Street Address: 15635 Alton Parkway, Suite 350 Title: Director of Design and Construction
City: Irvine State: California Zip: 92618 Phone: {404)305-4834

Infermation about Site Relevant to WQMP

MName of Project: Chick-fil-A Restaurant # 4003

Title of WQMP applicable to site: Priority/WQMP-Chick-Fil-A Restaurant #4003
Street Address of the site: 202 5. Main Street, City of Orange, California 92868
Date of Transfer of Responsibility:

New Owner (Upon Transfer)/ Responsible Party Information

Company/ individual: Contact Person:

Street Address:; Title:

City State Zip Phone:




WQMP for
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I Discretionary Permit Number(s), Water Quality Condition
Number(s) and Conditions of Approval

Tract No. 3086 Lot No. 27

GPS Coordinates:  Latitude:33.78587° N Longitude: -117.86763° W

Water Quality Conditions (WQMP conditions listed below)

A complete copy of the signed Conditions of Approval, Resolution Number (Pending)
Dated (Pending) are included as Appendix A

Conditions of Approval:

1. Prior to issuance of a Grading Permit, Applicant shall submit a Final Water Quality
Management Plan to the City of Orange Public Works Department for review and
approval.

2. Prior to the issuance of any grading permits the applicant shall submit a Priority Project
WQMP for review and approval to the Public Works Department that:

a.

Prioritizes the use of Low Impact Development principles as follows: preserves
natural features; minimizes runoff and reduces impervious surfaces; and utilizes
infiltration of runoff as the method of pollutant treatment. Infiltration BMPs to be
considered include the use of permeable materials such as concrete and concrete
pavers, infiltration trenches, infiltration planters, and other infiltration BMPs as
applicable,

Incorporates the applicable Routine Source and Structural Control BMPs as
defined in the Drainage Area Management Plan (DAMP),

Maintains the hydrologic characteristics of the site by matching time of
concentration, runoff velocity, volume and hydrograph for a 2-year storm event,
Minimizes the potential increase in downstream erosion and avoids downstream
impacts to physical structures, aquatic and riparian habitat.

Generally describes the long-term operation and maintenance requirements for
structural and Treatment Control. BMPs,

Identifies the entity or employees that will be responsible for long-term operation,
maintenance, repair and or replacement of the structural and Treatment Control
BMPs and the training that qualifies them to operate and maintain the BMPs,
Describes the mechanism for funding the long-term operation and maintenance of
all structural and Treatment Control BMPs,

Includes a copy of the forms to be used in conducting maintenance and inspection
activities,

Meets recordkeeping requirements (forms to be kept for 5 years).

Includes a copy of the form to be submitted annually by the project owner to the
Public Works Department that certifies that the project’s structural and treatment
BMPs are being inspected and maintained in accordance with the project’s
WQMP.

Revised on: 3-18-19 1
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3. Prior to the issuance of certificates for use of occupancy, the applicant shall demonstrate |
the following to the Public Works Department: |

a. That all structural and treatment control best management practices (BMPs)
described in the Project WQMP have been constructed and installed in
conformance with the approved plans and specifications,

b. That the applicant is prepared to implement all non-structural BMPs described in
the Project WQMP,

c. That an adequate number of copies of the project’s approved final Project WQMP
are available for the future occupiers.

4. Prior to the issuance of certificates for use of occupancy or final signoff by the Public
Works Department, the applicant shall demonstrate to the satisfaction of Public Works,
that the preparer of the WQMP has reviewed the BMP maintenance requirements in
Section V of the WQMP with the responsible person and that a copy of the WQMP has
been provided to that person. A cettification letter from the WQMP preparer may be used
to satisfy this condition.

5. Prior to issuance of building permits, the applicant shall review the approved Water
Quality Management Plan (WQMP) and grading plan to ensure the structure’s
downspouts or drainage outlet locations are consistent with those documents. Copies of
the building or architectural plans specifically showing the downspouts and drainage
outlets shall be submitted to the Public Works Department for review.

6. The project applicant shall maintain all structural, treatment and low impact development
BMPs at the frequency specified in the approved WQMP. Upon transfer of ownership or
management responsibilities for the project site, the applicant shall notify the City of
Orange Public Works Department of the new person(s) or entity responsible for
maintenance of the BMPs,

12. For those food service establishments projects installing Grease Interceptors: Prior to
issuance of building permits the applicant shall identify the location of the grease
interceptor and provide evidence to the Building Official that the design meets and is
consistent with the City’s latest adopted building codes.

Revised on: 3-18-19 2
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il. Project Description

Planning Area (Location): Southwest corner of Almond Avenue and Main Street
Project Site Area (ac): 0.95

Project Disturbed Area within Property Limits (ac): 0.95

Percent Change in Impermeable Surfaces: 19.5% (Reduction)

SIC Code (if applicable): 5812 (Eating Places)

Project Description:

According to City of Orange Zoning map the project site is in “NMU-24" Zone area
(Neighborhood Mixed Use). The existing condition consists of a vacant one to two
story restaurant building with a basement (approx. 6,983 square feet perimeter wall) A
complete demolition of the existing site improvements is proposed and a new single-
story Chick-Fil-A Restaurant will be constructed along with associated parking,
landscaping, drainage features such as curb & gutter, v-gutter, concrete channels,
grated inlet catch basins, and underground infiltration system. Existing driveways will
be re-located in the Public R/W in both Main St. and Almond Ave, Street trees are
proposed along Almond Ave. and decorative features are proposed at the corner of
Main St. and Almond Ave.

The proposed development is to include a drive-thru and an overhanging canopy
structure at the menu order area for weather protection and aethestics. A trash
enclosure is also proposed for this project. The trash enclosure will be covered and will
also have a drain inside that is connected to the grease waste line. The trash enclosure
surface will be graded so that storm water will not enter the interior drain. The site will
be designed so that all surface runoff from the site will be captured by grate inlet catch
basins and conveyed to a storm water treatment system.

Project Purpose and Activities
The purpose of the development is for the sale of prepared foods and onsite activities
include preparation of foods and drinks for consumption, including stationary lunch
counters and refreshment stands selling prepared foods and drinks for immediate
consumption. Customers will either dine-in or take food offsite. Outdoor seating will
not be provided at this site, customers who dine-in will be inside the store only. Refuse
will take place onsite in a covered trash enclosure that drains to the grease waste. A
grease interceptor will be installed and implemented onsite to treat grease waste from
the kitchen and trash enclosure. A storage area will also be constructed alongside the

Revised on; 3-18-19 3
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trash enclosure to store materials and equipment. The drive-thru is designed to be two
lanes two serve customers quickly to avoid any backup and employees typically walk
the drive-thru to serve and take orders from the customers. Routine deliveries will
take place onsite in the loading zone provided in front of the trash enclosure.
Landscape will planted with drought tolerant species and will be irrigated.

Potential Storm Water Pollutants
The facility mainly generates non-hazardous waste such as:
. Paper and cardboard which are collected and sent to recycling centers,

. Food waste that gets emptied in the trash bin, located outside of the restaurant.

Pollutants of Concern: Suspended Solid/Sediments, Nutrients, Pathogens, Pesticides, Trash &
Debris, and Oil & Grease.

Primary Pollutants of Concern: Suspended Solid/Sediments, Nutrients, Pathogens, Pesticides,
and Metals.

Hydrologic Conditions of Concern
The resulted Te (Time of concentration for the 2 year storm event in the proposed condition is

greater than the time of concentration in the existing condition,

6.88 min. < 7.32 min. (+6.4%})

Based on 2-year Unit Hydrograph analysis, the volume (ac-ft.) in the proposed condition is less
than existing condition,

0.0841 ac-ft. < 0.0950 ac-ft. (-11.5%)

The peak flow in the developed condition is less than a 5% increase from existing.

Q2 developed = 1.69 cfs > Q2 existing = 1.62 cfs. (+4.3%)

Per the analysis, the project does not have HCOC.

See detail calculations in Appendix F.
Post Development Drainage Characteristics

In the proposed condition the site has been divided into one DMA (Drainage
Management Area) and one STA (Self treating area). The runoff mostly slopes in the
same direction as in existing condition. In DMA-1 (approximately 0.858 ac.) the runoff
sheet flows from the northeast to southwest corner of the site.

For the purpose of water quality an underground infiltration system (manufactured by
CULTEC) is designed to capture and treat the Design Capture Volume. Once the
underground infiltration system reaches its designed capacity, the remaining / excess
discharge (High flow, Q25 and Q100) will bypass the underground infiltration system
and will sheet flow to the concréte channel. Runoff from High Flow events will then
discharge through the existing concrete block wall opening where it will be collected by

Revised on: 3-18-19 4
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the existing storm drain system on the neighboring site. The proposed catch basins will
have Oldcastle Flogard Filter Inserts for trash and debris capture. Upstream of the
underground infiltration system, one stormfilter (manufactured by CULTEC) is
installed to separate and trap trash, debris, sediment and hydrocarbons from
stormwater runoff.

The STA-1 {approximately 0.010 ac.) is a self-treating area and it sheet flows into the
existing curb and gutter along Almond Avenue and Main Street.

The discharge flow path from this site is into the municipal storm drain system, Reach
2 Santa Ana River and ultimately the Pacific Ocean. See Proposed Hydrology Map in
this report.

Commercial Projects

For this project site, the onsite activities include preparation of foods and drinks in the
kitchen area. The dining and beverage areas are inside the building only. A large roll-
off trash bin is located in a separate covered structure adjacent to the building. This bin
is typically removed once a week during normal business hours, Grease waste barrels,
recycling bins and organic waste will also be stored within the covered trash enclosure
and typically removed once a week. The grease interceptor will be located just north of
the trash enclosure and can be easily accessed for routine maintenance when necessary.
In addition, kitchen BMPs will be implemented where all kitchen sink drains and floor
drains will connect to the grease waste line and pass through the grease interceptor for
treatment.

Raw materials are received via trucks. These materials are transferred to and from
truck into the buildings. There is not currently, nor will there be in the future, any bulk
storage of fertilizers, herbicides, or pesticides; typically, these items are contracted and
purchased in just the quantity needed and applied promptly via approved means.

Site Ownership and any Easements

Property Owner:
202 S Main St, LLC

Business Owner/]essee:
Chick-Fil-A, Inc.

Fasement [tem No. 3

An Easement for pipeline and incidental purposes, recorded July 24, 1929as book 293, page 498
and august 6, 1929 in book 301, page 206, both of official records.

In favour of:  Santa Ana Valley Irrigation Company

Revised on: 3-18-19 5
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[ll. Site Description

Reference Location Map: See section VI in this report for Location Map

Site Address: 202 S. Main Street. Orange, California 92868

Zoning: The project site is in “NMU-24" Zone area (Neighborhood Mixed Use)

Predominant Soil type: Type “B” (source: Technical Guidance Document, Appendix XVI-2)
Pre-project percent pervious: 1.1 Post-project percent pervious: 20.6

Pre-project percent impervious: 98.9 Post-project percent impervious: /9.4

Site Characteristics

The existing 0.95 acre site is occupied by a vacant one to two story Manhattan Steak and
Seafood Restaurant building with basement (approximately 6,983 square feet perimeter wall). It
is unknown if the existing basement extends beneath the entire building. The site consists of
parking area, paved driveway and walkway of approximately 41,107 square feet and a minor
landscaped area of approximately 478 square feet. The discharge flow from this property sheet
flows from north and east to the southwest corner of the property. An existing block wall
opening directs the flow toward an existing grated inlet that is located in the neighboring

property.

Precipitation Zone:
The site is located in Precipitation Zone of 0.80 inch Design Capture Storm Depth. (See Figure
XVI-1 in appendix “C”.

Topography:
The existing site is relatively flat condition and gently slopes from the northeast of the project

site toward the southwest.

Drainage Patterns/ Connections:
A public storm drain system is accepting the runoff from the site and delivering to the Santa
Ana River and to the Pacific Ocean.

Soil Type, Geology, and Infiltration Properties:

Based on GILES field investigation, the site is underlain by Young Alluvial Fan Deposits that
typically consist of unconsolidated, loose to moderately dense sand, sandy silt and silt. The
infiltration test procedure outlined in the Orange County Technical Guidance Document
(OCTGD) was used as a guide in the infiltration testing. A summary of the results of the
percolation test is provided in table 1 below, additionally, the calculated infiltration rates were
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also adjusted to reflect a factor of safety (FS) of 2 applied to the rates obtained from the
infiltration test results.

TABLE 1 - PERCOLATION TEST RESULTS o

Test Depth' Pre-Adjusted }nfgiti:;_::iﬁpu Rate
TFest Hole (feet) Percolation Rate wht)
{infir} i
B-6 5.0% 12.24 1.00 Silty Sand
B-7 6.0= 2448 112 silty Said

17 Depth is referenced to the existing surface grade af the test i;lé;l_i_ion. b
21 Reflecis FS of 2 per Worksheet H of OCTGD Ciimagniend

Hydrologic (Groundwater) Conditions:

Groundwater was not encountered during the subsurface investigation to the maximum depth
explored (16.5 feet). Based on a review of the Seismic Hazard Zone Report for the Orange
Quadrangle, the depth to historic high groundwater is reported to be greater than 40 feet below
grade. Tlowever, fluctuations of the groundwater table, localized zones of perched water, and rise
in soil moisture content should be anticipated during and after the rainy season. Irrigation of
landscape areas on or adjacent to the site can also cause fluctuations of local or shallow perched
groundwater levels.

Watershed Characteristics

Watershed: Lower Santa Ana River

Downsiream Receiving Waters:

Santa Ana River-Reach 2, Reach 1, Pacific Ocean

Water Quality Impairments (if applicable):

Identify hydromodification susceptibility:

Downstream channels are not susceptible to hydrologic degradation. Per the regional
map (TGD, Fig. 3 Susceptibility Analysis).

Revised on: 3-18-19 7




TECHNICAL GUIDANCE DOCUMENT APPENDICES

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

BN R | Posgned { Factor [ Product ()
Factor Category .| Factor Description -~ - | Weight(w). | Value (v) . | p=wxv "
Soil assessment methods 0.25 9 0.Xo
Predominant sofl texture 0.25 A 0.
A juitab:tty l I Site soil variability 0.25 72 o5V
8SESSMEN | Depth to groundwater / impervious
0.25
layer y 2 0,8
Suitability Assessment Safety Factor, S, =Zp 2 b
Tributary area size 0.25 ) B2
Leve! of pretreatment/ expected
. 0.25
sediment loads } 0.5
B Design Redundancy 0.25 | O,253
Compagction during cohstruction 0.25 \ b LS
Design Safety Factor, Sg = Zp )
Combined Safety Factor, Stapa= Sax Sa ?\7( \ €L

Observed Infiltration Rate, inch/hr, Kopservea
(corrected for test-specific bias)

Design Infiltration Rate, infhr, Kpesien = Kopseved / Stotat

Briefly describe infiltration test and provide reference to test forms:

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum

combined adjusiment factor shall not exceed 9.0.

VI-35

December 20, 2013
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IV. Best Management Practices

Based on site plan layout and infiltration rate from soil investigation, underground infiltration
tanks (chambers manufactured by Cultec) were possible and have been proposed for this site.

The infiltration chambers will be pre-treated (via Stormfilter unit and Oldcastle Flogard Catch
Basin Inserts) and the DCV will get infiltrated within 48 hours.

IV.1 Site Design and Drainage Characteristics

Table 1
Site Design BMPs
) Included? Cen

Technique Yes No If no, state justification.
Minimize Directly Connected Impervious Areas (DCIAs) X
{C-Factor Reduction) ‘
Create Reduced or “Zero Discharge” Areas . ; .
(Runoff Volume Reduction)" X No Zero Discharge is proposed onsite
Minimize Impervious AreafMaximize Permeability
(C-Factor Reduction)® X Landscape has been added
Conserve Natural Areas : ;
(C-Factor Reduction) X Peveloped site with no natural areas

1 Detention and retenfion areas incorporated into landscape design provide areas for reaining and detaining stormwater flows, resulting in
lower runcif rates and reductions in volume due to fimited infiiration and evaporation. Such Site Design BMPs may reduce the size of
Treatment Control BMPs,

2 The'C Factor Is a representalion of the ability of a surface to produce runcff. Surfaces that produce higher volumes of sunoff are
represented by higher C Factors. By incorporating more pervious, lower C Faclor surfaces into a development, lower velumes of runoff
will be produced. Lower volumes and rates of runoff transtate directly to lowering {reatrment requirements.

The site has been developed with the goals of minimizing Directly Connected Impervious Areas
(DCIAs) via separation of parking from public sidewalk with landscape buffer, various sized
landscaped areas around building and between parking, landscape separation between drive-thru
and property limits, and a landscape separation of the sidewalk and trash enclosure and
maximizing permeability but utilizing planting in landscaped areas to slow down surface runoff
and allow infiltration into the native soil. Impervious Areas have been minimized to the
allowable level for normal operation, i.e. parking stalls are designed to the minimum size, drive
aisles designed to minimum size, minimal sidewalk used around the building utilizing typical
access only.

Revised on: 3-18-19 8
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IV.2 Source Control BMPs

IV.2.1 Routine Non-Strucfural BNMPs

Table 2

Routine Non-Structural BMPs

Check One

BMP Not If not applicable,
No. Name Included o state brief reason.
Applicable
Education for Property Owners, Tenants and
N1 | Occupants X
N2 | Activity Restriction X
N3 | Common Area Landscape Management X
N4 BMP Maintenance X
This BMP is not applcable.
N5 | Title 22 CCR Compliance X No hazardous waste at this site.
This BMP is not applicable. The
City of Orange does not issue
N6 | Local Water Quality Permit Compliance X water quality permits.
This BMP is not applicable.
No spill contingency plan is
N7 | Spill Contingency Plan X required for this site.
No underground storage of
N8 | Underground Storage Tank Compliance X hazardous materials
This BMP Is not applicable. No
NS | Hazardous Materials Disclosure Compliance X hazardous waste at this site.
Property owner is not required to
comply with Arficle 80 of the
N10 [ Uniform Fire Code Implementation X Uniform Fire Code.
N11i | Common Area Litter Control X
N12 [ Employee Training
This BMP is not applicable. No
N13 | Housekeeping of Loading Docks X proposed loading dock at this site.
N14 | Common Area Catch Basin Inspection X
N15 | Street Sweeping Private Streets and Parking Lots

Revised on: 3-18-19
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NON-STRUCTURAL MEASURES:

N1. Education for Property Owners, tenants and occupants ~ No Property Owners
Association. Copies of this manual shall be used by the owner of this site and the
Owner shall be responsible for the training of their employees on proper BMP
procedures that apply to their portion of the site annually.

N2. Activity Restrictions - Documents shall be prepared by the owner for the purpose
of surface water quality protection. Vehicle maintenance, washing, power washing
discharges, etc. are prohibited site activites and must remain in compliance with Orange
Municipal Code at all times.

N3. Common Area Landscape Management - Ongoing maintenance consistent with
County Water Conservation Resolution, with the City of Orange model water efficient
landscape ordinance, and fertilizer and pesticide usage consistent with County. Weekly
inpection and maintenance of all landscape areas shall occer in compliance with the
Orange Municipal Code.

N4. BMP Maintenance - The owner will be responsible for implementing each non-
structural BMP and schedule cleaning and maintenance of all BMP structural facilities
as shown in Section V.

N11. Common Area Litter Control - The owner will be required to implement trash
management and litter control procedures in the areas aimed at reducing pollution of
drainage water. Daily inspection of all areas shall occur and any trash and/or debris
will be removed. Weekly inspection/maintenance will alos occur.

N12. Employee Training - Education program as it would apply to future employees of
the restaurantes. Business operator shall provide training upon gire and annually
thereafter on activities and maintenance on site regarding surface water /storm water
protection; to include awareness training of all Post-Construction BMPs and activity
restrictions.

N14. Common Area Catch Basin Inspection - The owner shall have all onsite proposed
catch basins inspected and, if necessary, cleaned prior to the wet season, no later than
October 1st each year. Inspection of all on-site drainage features shall also occur
following all storm events.

N15. Street Sweeping Private Streets and Parking Lots - Sweeping of the parking area
and drive aisles shall occur weekly.

Revised on; 3-18-19 10
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IV.2.2 Routine Structural BMPs

Table 3
Routine Structural BMPs
Check One .
If not applicable, state brief
Name Not
Included - reason
Applicable
Provide storm drain system stenciling and
signage- “No Dumping — Drains to Ocean” X
Design and construct outdoor material storage This BMP is not applicable. No
areas to reduce pollution introduction X Hazardous materials at this site.
Design and construct trash and waste storage
areas to reduce pollution introduction X
Use efficient irrigation systems & landscape
design X
Protect slopes and channels and provide energy This BMP is not applicable. No slope
dissipation X areas at this site.
Incorporate requirements applicable to individual
project features
This BMP is not applicable. No loading
a. Dock areas X area is proposed at this site
This BMP is not applicable. No
maintenance bay area is proposed at
b. Maintenance bays X this site
This BMP is not applicable. No
c. Vehicle or community wash areas X community wash areas at this site
This BMP is not applicable. No outdoor
d. OQutdoor processing areas X processing area at this site
This BMP is not applicable. No outdoor
€. Equipment wash areas X eguipment wash areas at this site
This BMP is not applicable. No fueling
f. Fueling areas X areas at this site
This BMP is not applicable. Site is not
g. Hillside landscaping X located within hillside landscaping.
h. Wash water control for food preparation
areas X
Revised on: 3-18-19 11
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Structural Measures

§1- Storm Drain System Stenciling and Signage. Storm drain stencils are highly visible
source control messages, typically placed directly adjacent to storm drain inlets. The
stencils contain a brief statement that prohibits the dumping of improper materials into
the municipal storm drain system.

S3 -Design Trash Enclosures to Reduce Pollutant Introduction. Trash enclosure areas
will be paved and have perimeter walls and gates.

S4 - Use Efficient Irrigation Systems and Landscape Design
Projects shall design the timing and application methods of irrigation water to minimize
the runoff of excess irrigation water into the municipal storm drain system.

S13 - Wash Water Controls for Food Preparation Areas. All kitchen sinks and floor
drains will drain to the grease waste line and pass through the grease interceptor for
prior to discharge into the public sewer system.

Revised on: 3-18-19 12
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IV.3 Low Impact Development BMP Selection

iv.3.1 Hydrologic Source Controls

Not Applicable

Table 4

Name

Hydrologic Source Control BMPs

" Check If
Used

Localized on-fot infiltration

[l

Impervious area dispersion (e.g. roof top
disconnection)

Street trees {cancpy interception)

Residential rain barrels {(not actively managed)

Green roofs/Brown roofs

Blue roofs

Other:

O
O
m
L
Ll
L
4
[
t
U
[
L
O

Revised on: 3-18-19
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IV.3.2 Infiltration BMPs
Table 5

Infiltration BMPs
s
Used

Name

Bioretention without underdrains

Rain gardens

Porous landscaping

Infiltration planters

Retention swales

Infiltration trenches

Infiltration basins

Drywells

Subsurface infiltration galleries

French drains

Permeable asphalt

Permeable concrete

Permeable concrete pavers

ROOODOXOoOOooodoao

Other: Trash Filter Insert

N

Other: Pre-Treatment/Separation Device

In the proposed condition the site has been divided into one DMA (Drainage Management Area)
and one STA (Self treating area). The runoff mostly slopes in the same direction as in the
existing condition. The Self Treating Area (STA-1) is approximately 4,227 square feet of
landscaping arca along Main Street and Almond Ave. In DMA-1 (approximately 0.858 ac.) the
runoff sheet flows from northeast to southwest of the property site. Flow will get intercepted and
treated prior to exiting the site by a debris and sediment separation unit (manufactured by
CULTEC), Storm filter 330, and an underground infiltration system (manufactured by
CULTEC), Recharger 330XLHD (Heavy Duty Chambers). Roof downspouts will not be
connected directly to the onsite storm drain system but rather will spill to landscaped planters or
finished surfaces adjacent to the buildings. The overall site in DMA-1, will sheet flow toward
three 247 by 24” grated inlets. The proposed grated inlets will have trash filter inserts installed
and are sized to capture the 100 year storm event and direct the flow toward the debris and
sediment separator unit and finally into the underground storm infiltration system. Once the
underground system reaches its designed capacity, the remaining / excess discharge (High flow,
Q25 and Quo0) will bypass through the storm drain system and will outlet from the lowest grated

Revised on: 3-18-19 14
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inlet onsite by sheet flow and will be conveyed into the proposed 2.0’ wide concrete channel and
through the existing concrete block wall opening and will get collected by the existing storm
drain system in the neighboring project site.

The LID Design Storm Capture Volume is fully treated.

IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs

Not Applicable

Table 6
Evapotranspiration, Rainwater Harvesting BMP

Na . T eckIsted

All HSCs; See Section 1V.3.1

Surface-based infiltration BMPs

Biotreatment BMPs

Above-ground cisterns and basins

Underground detention

Other:
Other:
Cther:

| OO 00000
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IV.3.4 Biotreatment BMPs

Not Applicable

Table 7

Biotreatment BMPs

Bioretention with underdrains

Storm water planter boxes with underdrains

Rain gardens with underdrains

Constructed wetlands

Vegetated swales

Vegetated filter strips

Proprietary vegetated biotreatment systems

Wet extended detention basin

Dry extended detention basins

Other:

Other:

IV.3.5 Hydromodification Control BMPs

Hydromodification is not required .

IV.3.6 Regional/Sub-Regional LID BMPs

Not Applicable.

IV.3.7 Treatment Control BMPs

Not Applicable.

00 5 O
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IV.4 Water Quality Credits

Not Applicable

IV.5 Alternative Compliance Plan

Not Apnplicable.

IV.6 Vector Control

Based on site grading design all surface water will drain to a grated inlet catch basin so
no standing water will occur onsite in paved areas. Landscaped areas will also drain to
grated inlets, any standing water behind curbs will be minimal and will infiltrate the
native soil. The infiltration surface area of the underground infiltration chambers is large
enough to infiltrate the full capacity of the chambers within 48 hours.

IV.7 Drainage Management Area (DMA)
Describe each DMA used in project, the BMPs in each DMA and the area treated.

DMA Number BMPs Area Treated

1 Underground infiltration 0.852 Acres
system with pre-treatment
debris and sedimentation
separation device and trash
filter inserts within each caich
basin {Cultec Stormfilter and
Recharger Chambers,
Oldcastle Flogard Inserts)

Total Area 0.852 Acres

Total Project Area= 0.95 Acres
Note: The 0.097 Acre of landscaped area facing Almond Avenue and Main Street is categorized
as STA (Self Treating Area).

Revised on: 3-18-19 17
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V.8 Calculations

Required Storm capture volume for (DMA-1).
DCV =Cxdx Ax 43,560 sf/ac x 1/12 in/ft

Where: C = runoff coefficient = (0.75 x imp + 0.15)

d = storm depth (inches)

A — Tributary area

The impervious area = 0.81 (post-development)

C=(0.75X0.86+0.15=0.80

d = (.8 inches

A=10.858 Ac.

DCV =0.80 X 0.8 X 0.858 X 43560 X 1/12 = 1,993.3 cubic —feet €

Drawdown time calculation for (DMA-1)

Dm = maximum allowable depth (ft.)

Dm=[{t)x([}]/ 12

Where:

I = site infiltration rate (in/hr) [Two results from Soils Report: 1.0 and 1.2 in/hr with safety factor
of 2 applied] 1.0 used to be conservative

t = maximum drawdown time (48 hours)

Dm=[(48) x (1.0)] / 12
Dm = 4.0 feet maximum

Cultec 330XL-HD selected to provide LID treatment has a maximum height of 30.5 inches.
BMP sizing provided by Cultec spreadsheet attached in Appendix C.

Drawdown Time
(30.5 in)/(1.0 in/hr) = 30.5 hr; 30.5 hr. <48 hr

DCYV required: 1,993.3 cubic-feet
Volume Provided: 2,122.4 cubic-feet

Treatment is complete.

Revised on: 3-18-19 18
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V. Implementation, Maintenance and Inspection Responsibility for
BMPs (O&M Plan)

Responsible Party Information: Store Operator (pending)

Name: Jennifer M, Daw Title: Director of Design and Construction
Company: Chick-fil-A, Inc. Phone Number: (404) 305-4834
Table 8 - Frequency Inspection Matrix
BMP Responsible [FMaintenance Activity *Inspection/Mainienance
Party Frequency
Source Control BMPs (Structural and Non-structural)
N1: Chick-fil-A  Site manager shall be responsible for  |Annually and to all new

Education for (Store the training of employees on proper | employees

property Owner(s), | Operator) BMP procedures that apply to their

Tenants and portion of the site. Information

Occupants materials on Best Management

Practices that contribute to the
protection of stormwater quality will
be provided by the manager to all

employees.
N2: Chick-fil-A | These restrictions shall include the  |Daily
Activity Restrictions  |(Store following;:
Operator)
i. Pesticides and fertilizers shall

be applied at the minimum rate
recommended by the manufacturer,
and shall be consistent with label
requirements for use of pesticides and
fertilizers in close proximity to storm
drains, creeks, etc.

2. Parking lots, walkways,
driveways, patios and sidewalks shall
be swept instead of washed or hosed
down. All debris collected shall be
disposed of in approved trash
receptacles and shall not be directed
into sidewalk, parking lot, streets and
storm drains.

3. Vehicle maintenance and

Revised on; 3-18-19 19
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vehicle washing shall not be allowed
in any outside area of the site.

N3:
Common Area
Landscape
Management

Chick-fil-A
(Store
Operator)

Landscape crews shall inspect the
itrigation system after each landscape
procedure and shall report all broken
sprinklers and all drainage problems
to the owner. All routine landscaping
maintenance shall be done in
conformance with BMP factsheet in
Appendix B, including proper
sweeping and cleanup / removal of
landscape mowing/cutting/trimming
waste.

Weekly or every two weeks
for maintenance and
system inspection. Daily
visual inspection for trash
and debris and/or damage.

NI1i:
Comimon Area Litter
Control

Chick-fil-A
(Store
Operator)

Trash dumpsters will be emptied a
minimum of once a week or more
often if they are routinely filled.
Landscape maintenance firm to
sweep and clean the site during
regularly scheduled maintenance,
which should consist of litter patrol,
emptying of trash receptacles in, and
noting trash disposal violations by
customers or employees and
reporting the violations to the
property owner for investigation.

On-going daily
maintenance

N12:
Employee Training

Chick-fil-A
(Store
Operator)

All contractors shall be trained and
made aware of this WQMP and
operation and maintenance
requirements of BMPs. Education
programs (seeN1) as it would apply
to future employees of individual
businesses.

At first hire and annually

N14:
Common Area Catch
Basin Inspection

Chick-fil-A
(Store
Operator)

On-site catch basins shall be inspected
monthly during the rainy season
(October-May) and before and after
each storm to ensure proper
operation. The owner shall contract
with a qualified contractor to inspect
and clean out accumulations of trash,
litter and sediment and check for
evidence of illegal dumping of waste
materials into on-site drains.

Weekly or every two weeks
for maintenance and
system inspection. Daily
visual inspection for trash
and debris and/or damage.

N15;
Street Sweeping
Private

Chick-fil-A
(Store
Operator)

Parking lots shall be swept weekly to
prevent sediment, garden waste, and
trash, or other pollutants from

Monthly and prior to
October 1st each year.,

Revised on: 3-18-19
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Streets and Parking
Lots

entering on-site drains and public
storm channels. Sweeping will be
done be a landscape contractor or
other contractor provided by the
owner.

landscape design,
water conservation,
smart controllers,
and source control

sensors are functioning properly,
irrigation heads are adjusted properly
to eliminate overspray to landscape
areas, and that irrigation timing and
cycle lengths are adjusted in
accordance with water demands,
given time of year, weather and day
or night time temperatures.

St Chick-fil-A  [Check stencilling and labelling of all Once a year.
Private storm drain | (Store storm drains and catch basins. The  [Re-stencil as necessary but
system Operator) message ‘No Dumping-Drains to at minimum once every
stencilling and Ocean’ must be visible and legible. five years.
signage
83 Chick-fil-A | Design trash storage areas to reduce  |Once a week with
Design and (Store pollutant introduction, maintenance activities.
Construct trash Operator)  {The contractor will clean out and
and waste storage cover trash receptacles weekly to
areas to reduce prevent spillage. Storage area will
poliution store supplies only and will be
introduction covered.
S4: Chick-fil-A  [Verify that the runoff minimizing Once a week with
Use efficient (Store landscape design continues to maintenance activities.
irrigation system and | Operator) function by checking that water

S13

‘Wash Water Controls
for Food Preparation
Areas

Chick-Fil-A
{Store
Operator)

Verify that all kitchen drains are clear
and draining properly without any
backup. Perform drain cleaning as
necessary.

Inspect Annually

Low Impact Development and Treatment BMPs

cover at surface elevation.

Trash Filter Insert Chick-fil-A  [Trash Filter Inserts shall be inspected Monthly and prior to
(Oldcastle Flogard) | (Store with the routine catch basin 1 October 1* each year,
Operator) inspection for trash and debris. The
owner shall contract with a qualified
contractor to inspect and clean out the
filters of accumulated trash and
debris.
Pre-treatment Control |Chick-Fil-A  [Storm Filter Device shall be inspected [Visually inspect and
(CULTEC Storm (Store and cleaned of accumulated debris remove debris and
Filter 330) Operator) and sediment through the access sediment 3 times annually,

and prior to the rainy
season.

Revised on: 3-18-19
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INF-7 Chick-Fil-A  [Underground infiltration chambers Monthly and prior to the
Underground (Store shall be inspected through the rainy season, October 1*
Infiltration Operator) provided inspection ports at surface | each year.
Chambers (CULTEC elevation for accumulation of debris
Rechager 330 and sedimentation.
XLHD)

*Attach in appendix additional inspection, maintenance and operations information if

required.

Regulatory Permits

N/A

Funding

The entity responsible for the long-term inspection and maintenance of all BMPs will be the
project’s business operator (Chick-fil-A, Inc.). The project’s owner will be the responsible entity
until such time that a management firm is contracted to perform those inspection and
maintenance responsibilities.

Revised on: 3-18-19
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OWNER SELF CERTIFICATION STATEMENT

As the owner representative of the Chick-fil-A Restaurant # 4003 for which a Water
Quality Management Plan (WQMP) was approved by the City, | hereby certify under
penalty of law that all Best Management Practices contained within the approved
Project WQMP have been maintained and inspected in accordance with the schedule
and frequency outlined in the approved WQMP Maintenance Table.

The maintenance activities and inspections conducted are shown in the attached table
and have been performed by qualified and knowledgeable individuals. Structural
Treatment BMPs have been inspected and certified by a licensed professional engineer.

To the best of my knowledge, the information submitted is true and accurate and
complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fines and citations for violating water quality
regulations.

Signed:

Name: Jennifer M. Daw

Title: Director of Desiagn and Construction

Company: Chick-fil-A, Inc.

Address: 15635 Alton Parkway, Suite 350

Telephone Number: (404) 305-4834

Date:

Revised on: 3-18-19 23
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BMP Implementation Tracking Table

BMP

Activity

Completion Dates or
Frequency

[nitial

Source Control BMPs (Structural and Nonstructural)

Activity Restrictions

NI Training of employees on proper BMP
Education for procedures that apply to their portion of
property Owner(s), the site. Information materials on Best

Tenants and Management Practices that contribute
Occupants to the protection of stormwater quality
will be provided by the manager to all
employees.
N2: 1. Pesticides and fertilizers applied

at the minimum rate recommended by
the manufacturer, and shall be
consistent with label requirements for
use of pesticides and fertilizers in close
proximity to storm drains, creeks, etc.

2. Parking lots, walkways,
driveways, patios and sidewalks have
been swept instead of washed or hosed
down. All debris collected was
disposed of in approved trash
receptacles and not directed into
sidewalk, parking lot, streets and storm
drains.

3. Vehicle maintenance and
vehicle washing was not allowed in any
outside area of the site.

Common Area Litter
Controtl

N3: [nspect the irrigation system after each
Common Area landscape procedure and report all
Landscape broken sprinklers and all drainage

Management problems to the owner. All routine
landscaping maintenance done in
conformance with BMP factsheet in
Appendix B, including proper
sweeping and cleanup / removal of
landscape mowing/cutting/trimming
waste.

Nii: Trash dumpsters are emptied a minimum

of once a week or more often if they
are routinely filled. Sweep and clean

Revised on: 3-18-19
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the site during regularly scheduled
maintenance, consisting of litter patrol,
emptying of trash receptacles, and
noting trash disposal violations by
customers or employees and reported
the violations to the property owner for
investigation.

Basin Inspection

Common Area Catch

Ni12: Employees and contractors were
Employee Training trained and made aware of this WQMP
and operation and maintenance
requirements of BMPs.
N14: On-site catch basins inspected monthly

during the rainy season (October-May)
and before and after each storm fo
ensure proper operation. The owner
contracted with a qualified contractor
to inspect and clean out accumulations
of trash, litter and sediment and check
for evidence of illegal dumping of
waste materials into on-site drains.

N15:
Street Sweeping
Private

Streets and Parking
Lots

Parking lots swept weekly to prevent

sediment, garden waste, and trash, or
other pollutants from entering on-site
drains and public storm channels.
Sweeping done be a landscape
contractor and/or site maintenance
contractor provided by the ownet.

Construct trash
and waste storage
areas to reduce
pollution
introduction

S1: Verified legibility of storm water
Private storm drain messaging for all storm drains and
system catch basins.
stencilling and
signage
83 Trash storage areas continue to prevent
Design and pollutant introduction.

The contractor cleans out and covers

trash receptacles weekly to prevent
spillage.

S
Use efficient

landscape design,
water conservation,
smart controllers,

irrigation system and

Runoff minimizing landscape design

continues to function, water sensors are
functioning properly, irrigation heads
are adjusted properly to eliminate
overspray to landscape areas, and
irrigation timing and cycle lengths were

Revised on: 3-18-19
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and source control

adjusted in accordance with water
demands, given time of year, weather
and day or night time temperatures.

S13

'Wash Water Contiols
for Food Preparation
Areas

Kitchen BMPs were followed and no
discharge of wash water from interiors
reached exterior areas

Low Impact Development and Treatment BMPs

Trash Filter Insert
(Oldcastle Flogard)

Replaced if necessary.

Removed and cleaned trash filter insert.

Pre-Treatment

Inspected pre-treatment control device

Control (CULTEC through access hole. Removed debris

Storm Filter 330) and sediment buildup as needed.
Underground Inspected underground infiltrators

Infiltration through access port. Removed debris

Chambers (CULTEC and sediment buildup as needed.

Rechargers

330XLHD)

*  This sheet is to be submitted annually with the Owner Self Certification Statement.
** Structural Treatment BMPs should be certified by a Licensed Professional Engineer.

Revised on: 3-18-19
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VI. Reference Maps

Revised on: 3-18-19 27
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VIl. Reference Plans
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A PRE-CONSTRUCTION MEETING 15 RECIIRED PRIOR TO BEGHNING ANT GRADING DR CONSTRUCTION
CALE CITY IMSPECTOR 714-744-5526 10 ARRANGE MEETING TIME,

AL GRADING SHALL BE DONE {H ACCORDANECE WATH THE CHTY OF QRANGE MAMUAL GF GRADING
AKD) STANDARD PLANS AND SPECIICATIONS. (AVAILABLE O CITY WEBSHE OR AT THE EHOHEERING
OFFICE).

CITY APPROVAL OF PLANS DOES NG RELEVE THE CEVELOPER FROM RESPONSIBLITY FOR THE
CORRLCTION OF AHY £RROR AMD/OR CRISSHON DISCOVERED DURMG THE CONSIRUCHON, ANY
SUBSTANTIAL CHANGES 10 THE APPROVED GRADING PLAN GCCASICHED BY FIELD COMDHIQNS, S(TE
PLAN CHANGES, FTC. SHALE BE ACCOMPUSHED PRIOR TO FINAL GRADUIC, AMD SHALL BE REVEWED
AND APPROVED BY THE CITY £NGINECR PRIOR 1O IMPLEMENTRG CHARGES W BHE FIEED.

SETAINNG WALLS Wil BE REOLRED WHERE CUTTING OR FILLMIG ALONG PROPERTY LINES MAY
CAUSE DAMAGE, BUT ALWAYS WHERE THE CUT OR FILL EXCEEDS OME (1} VERTICAL FOOT.

FREE STANOIIG AMD RETAUNG WAELS SHOWN 0N THS PLAN ARE FOR LOCANON AHD ELTVATION
CONTCURS ONLY. APPROVAL OF THIS FLAM DOES HOT CONSTITUE STRUCIURAL APPROWVAL OF ANY
WALES DR RETAINING DEVICES SHOWM HERECM. A SEPARATE PLAN CHECK AND PERMIT MUST BE
CBTMMED FROM THL CHTY BUILOMG DWSIDN BEFORE THE CONSTRUCHON OF AHY WALLS,

ALL ON-SITE SUOPES SHALL NOT EXCEED A GRADE OF TWO {2} HDRIZCHNTAL YO ONE {1} VERTICAL
{2:1), UMLESS STEEPLR SLOPES ARE AUTHORIZED BY THE S0LS ENGMEER AND APPROVID BY THE
CITY TNGIMEER.

A GRADING PERWMT LUST BF OBTMINED FROM THE CATY EHGMEERING DRVSION 8Y THE DWNER,
DEVELOPER, OR GEWERAL CONTRACTOR FRIOR O CONDUCTING ANY CRADMIG, CLEARWNG, BRUSHING,
CR CRURBING O HATURAL OR EXISTING CRADE THAT IS PREPARAICRY T0 GRADING.

&lt ROUGH AND PHAL GRADMG SHALL GF CERTIFED TO BE N COMPLIANCE WIH THE APPROVED
GRAGING PLAN AMD CITY STANDARDS, THESE CERTIFICATIONS SHAEL BE B WRYBHG 10 THE {ITY
ENGHEER AMD SHALL BE SICNED AND STAMPED BY A LICENSED PROFESSIDNAL ENGINEER, LAMD
SHRVEYOR, $C3LS OR GEOTECHNICAL ENGANEER, AND GHADING COMIRACTCR. THESE CERTIFICATIONS
SHALL BE FRED WTH THE CITY PRIGR 10 THE RELLASE OF QCCUPANCT.

LANDSCAPING AHD IRRIGATION PLANS, &S REQUIRED, SHALL BE APPROVEDR BY THE CITY
DEPARTMENT OF COMMUNITY DEVELOPWENT 715-744-1220,

. PROVIBE SFREET IREES AS REQUIRED BY THE CVFY. HOTWFY DEFARTMEMT OF PUBLIC WORKS,

JAAHTENANCE DRWSICH, 714-532-6480 FOR STREET TREE LOCATIDN AND PLANTNG STANDARDS.

. ALL PLL OME (1) FOOT OR GREATER SHALL BE TESTED AND CERTIFIED AS TO RELATIVE

COMPACTION

. PLL SLOPES THREE {3) FEET OR GREATER I HEIGHT SHALL BE COMPACTED 10 THE FACE THE

S1S EMGINEER SHALL INCLUDE SLOPE COMPACTION TESTS IN THE FINAL REPORT FOR ROUGH
GRADING,

. BEL BTIEY TRENCH BACKFILLS SHALL BE I ACCORDANCE WiTH TRE RECOMMEMDATIONS OF THE

SOAS FHGIMEER. THE SONS EMGINEER SHALL PROMDE MRITIEM APPROVAL OF UTILITY TREMZH
BACKFRL PRIOR TG FINAL GRADING RELEASE,

ALL FRL SHALL BE COMPACTED IN ACCORDANCE WATH THE CURRENT VERSION OF THE CALFORMIA
BUILDING CODE ADDPTED BY THE CNIY (R RESPONSHLE ENGHHEERING RECOMMENDATIONS,

. M THE EVENT THE LICERISED PROFESSIGMAL ENCINEER, LAND SURMVEYOR, SCALS DHGIRIER, OR

ENGIHEERMG GEOLOMST WHC IS RESPONSIBLE FOR THE PROFESSIQMAL SHPERWISION OF THAT
PORTICN OF WHE GRADING WRICH IS WTHi HIS AREA OF TLCHMICAL COMPETENCE 15 RIUEVED OF
OR OTHERWSE TERMMATES HiS DUTES PRICR T0O COMPLETON OF THE WOSK SHOWN ON THESE
PLANS HE SHALL REPORT THIS FACT IM WRING 70 THE CIFY ENGREER WTHH 48 HOURS OF HIS
TERMHATION, PERSOY ASSUMING HIS DUTIES SHALL PERFGRU ALL MIVESTIGATIONS HE DEEM
HECESSARY TO APPROVE THE FMTIRE WORK INCLUDING CERTFYING THAT PREVIOUS REPORTS ARE
1 CONFOSMANCE WIFH SHY GRADNG CRDIMANCE AKD THE GRADMG PEAWIT, ACCEPTAWCE OF THE
PROKCT BY THE NEW COHSURLTANT SHALL BE MADE IN WRITHG FO THE (7Y, AND SHALL IHCWUDE
S CERTIICATON OF ALL YWORK PREVIOUSLY ACCOMALISHED AND HIS RESPONSIBILITY FOR THE
REMAMNCER OF THE PROJECT.

. REPAIR OR REFLACE AMY BROKEM OR DETERIDRATED ADJACENT PUBLIC IRFRASTRUCTURE MCLUDHG

DAMAGED PUBLIC SIDEWALK, DAMAGED CURB AND GUTTER, AND DAMAGED CRIVEWAY APROMNS.

. ALL UTIITY LINES FROM PUBLIC STREET AnD CASTMENT, INCLUDSNG PORER LIHES AND

VELECOMMUHICATION HINES SHAHL BE COMSTRUCTED UHDERGRGUNG.

A SEPARATE ENCROACHUENT FERMIT IS REGURED FOR WORK PERFOSMED ml PUBLIC
RAGHT-OF - WWaY.

. A SEPARATE HAUL PERMIT IS REGUIRED FOR MPORT/EXPORT OF EARTH WATERIAL. COMTACT

TRAFFIC EAWISION AT #14-744-5536 FOR MORE BETARS,

EASEMENT NOTES *¥
REFER T0 AL.T.A. AND HILE REPCRT FOR ADDITONAL iNFORMATION AND DETALS:

@

AN EASEMENT FOR PIPELINE AMD IRCADEHTAL PURPOSES, RECORBID JULY 24,
1920 AS BOOK 203, PAGE 488 AND AUGUST 6, 1829 I BOOK 301, PAGE
206, BOTH OF OFFICIAL RECORDS.

4 FAYOR OF: SAMIA AMA WALLEY IRRIGATION COMPANY
AFFECTS: AS DESCRIBED THERLR!

HOTE: PLOTTED, EASEMENT AFFECTS FASIERLY 1.0 FOOT OF PORTION OF
SAID PARCEL AS SHOWN OH THE SURMEY.

_HOREE 30 CONTRACTOR.

THE COMTRAGIOR SHALL ASCERTAN THL TRUE
\UIFC-IL AND HORHGNIAL LOCATION AND SIZE OF M

RINES, MPES, AND/OR STRUCTURES AN SHALL EI
ilSPM‘SS\I FOR DAUAGE 70 #NY PUSLKC CR mu([

SHOWN DR BT SHWR RTRCOH.

MPRTANT KOTICL

Sachisn 5216 ol $o Goninrand Code
gpiies o Dig dlart Masificorion

Kt B8 isuad bafora o

Feit I Fuegmle wid bt vold.
o your B Mt 15, hanor ot

Prtpar mw?é va!:

tna werkig sm - &.

CONCEPTUAL GRADING & UTILITY PLAN
CHICK—FIL—A RESTAURANT NO. 04003
202 SOUTH MAIN STREET

ORANGE, CA

HILE REPORE **%

THS SURVEY AND [ASEMERTS SHOWN HEREOM ARE BASED Dt INFORMATION
COMTAIMED I THE PREUMMNARY THTLE REPORT PREPARED BT

FIRST AMERICAN TIILE INSURANEE COMPAHY
4380 LA JOLLA MILLAGE DRIVE, SWITE 110

Sall DIEGO, CA 92122

(858) 419-A151

COMMITMENT HUMBER: NCS—BO7670-50
COMMITRENT DATE: AUGUST 01, 2016

TILE OFFICER:  TRIXY BROWN / JANICE TREANOR

LEGAL_DESCRIPTION %%

REAL PROPERTY M THE CITY OF ORANGE, COUNTY OF ORAHCE, STATE OF
CALIFORMA, DESCRIBID AS FOLLOWS:

THE NORTH HALF OF LOT 27 OF TRACT 3086, AS SHOWM OH A MAP THEREQF
RECORDED 81 BOOK 84, PAGE 37 OF MISCELLAHEGUS MAPS, RECORDS O ORANGE
COUNTY, CALIFORHIA,

EXCEPT THE WESTERLY 82 FEET,
MS0 EXCEPTHG THE SOUFHERLY 75 FEET,
ALSD EXCEPTNG THE EAST 2 FEET,

ALSO EXCEPUNG A 1500 FOOT BY 15.0{t FOOT TRIANGULAR SHAPED StCTIOM
FORMED $Y THE INTERSECTION OF THE FAST LINE OF SAID HORTH HAL®, ABOVE
DESCRIBED, AND THE MORTH UKL OF LOT 27 OF TRACY NO. 30B6, AS SHOVH O A
SIAP RECORDED M BOOK 94, PAGE 37 OF MISCELLAMEOUS WAPS, RECCRDS OF SAID
ORANGE COUMTY.

FOR THE PURPOSES ©F THIS DESCRIPTION, THE SAID EAST UKL IS WTENDED TO
BE 40 FFET WESTERLY AS MEASUREC AT RIGHT ANGLES FROM THE CENTERLINE OF
MAIM STREET AS T HOW DXSTS.

ALSO EXCIPTHG THEREFROM THAT PORTION LYING EAST OF THE YEST LIME OF MAIM
STREET AS COMVEYED TO THE €ITY OF ORANGE BY DEED RECORDED APRIL 28, 2010
AS MSTRUMENT 1. 2010200430 OF OFFICIAL RECCRDS.

AR 390-264-28

BEKC RIC_ ¥

CRARGE COUNTY B ND. SA~323-9% ELEVATICH = 167.593 F¢£T
{HAVD 8B) 1995 ADRISTMENT. YEAR LEVELED 2010

DESCRIBED BY OCS 2002 - FOUMD 3 3/47 OCS ALMINUM BEHCHWARK DX
STAMPED "SA—323-917, SET I THE HORTHEASTERLY CORNER OF A 4 FODY @Y
4,5 FOOT COMCRETE CATCH BASIH, MONUMENT 15 EOCATED B THE
HORTHWESIERLY CORNER OF THE WTERSECTION OF LA VETA AVENUE AND BATAWA
STREET, 100 FEET MORTHERLY OF THE CENTERLINE RETERSECTION OF BATAVIA
STREET. MDHUWENT 15 LEVEL WTH THE SIDEWALK.

SITE_PLANHING DATA *%

INFORMATION PROVIDED BY JOSERH €. TRUXAW AHD ASSUCIATES, aiC
IN TRL SITE INVESTIGATIN REPORT DATED 08/09/16.

ZEING: NMU-24 [HEIGHBORHOOD MIXED 1ISE}
SETBACKS:
BUILDHEG: NORTH = 0 FEET, SDUTH = O FEET,

EAST = 10 FEET, WEST = O FEET.

LAMDSCAPE: NORTH = 10 FEET, SCUTH = O FEET,
EAST = 14 FEET, WEST = O FEET.

MAXIMUB BUILDING HEIGHT: 45 FEET OR THREE STORES, WHICHEWER 1S LESS,

FLOOD ZONE ¥

v

I
=
E
CHAPUAN = AL
o
g
S
&
ALROND AVE.

SATAVIA | ST

PALYHA JAVE

BEHCH
WARK

LA VEER

@—

VICINITY_MAP_
NOT TG SCALE

COMMUNIEY NUMBER. 060228 01614, EFFECTIVE DATE: DECEMBER 3, 2009

ZOHE _X_ {UNSHADED}

PROPERET HOT IN A SPLCIAL FLODD HAZARD AREA, AREA DETERMIRED 70 BL
CUTSIE THE 023 ANHUAL CHANCE FLOOBPEAIM,

MFORMATICH OBTAMED FROM CERTIFIED FLOOD SYSTEMS, RIC. OM 07/19/2016

RECORD DATA *%

{R) = RECORD DATA FER IRACT NO. 30B, FILED IN BOOK 94, PAGE 37
OF MISCELLANEOUS MAPS.

EARTHWORK QUANTITY ESTIMATES
RAW CUT: 12060 CU. YD.
RAW FILL: 250 CL YD
EXPORT: B50  cu. YD.

THE ABOVE OUANTITIES DO MOT REFLECT ANY
SHRTHKAGE, SWELL ING, SUBSIDENCE, STRIPPING 1055, OVER.
EXCAVATION, DEMOLITION LOSSES, FOOTIHG SFOILS,
OR AHY SPECIAL CONDITIONS THAT MAY BE
SPECIFIED 1t THE APPLICABLE GEQOTECHNICAL
REPORTIS|] AND ARE FOR REFERENCE AWD FERE
PURPGSES OHLY. THE CONTRACTOR IS RESFONSIBLE
FOR DETEAMINING HIS OWH QUANTITIES FogR
CONSTRUCTICH AWD  CONTRACT PERPOSES.

THESE QRUIAHTIDIES ARE APPROXIMATE DMLY AMD DO MOT INCLUDE
CVEREXCAVATION QUANTITIES, MPORT OR EXPORT GUANTTES.

UTILI OVEDERS

BASIS OF BEARINGS k%

THE BEARING HORTH 00T0S°30° EAST AS THE CENTERLIHE OF WA STREET AS
SHOWH O TRACT HO, 3086 AOOK 94, PAGE 37 OF WSCELLANEQUS MAPS, COUNTY
CF ORANGE, STATE DF CALFORNIA. ESTABUSHED FRCW FOUND MOHUMENTS AT THE
CEMTERLINE IMTERSECTIONS OF ALMONO AVENUE & WA STREET AND PALMYRA
AVEHUE & WA STREET WAS USED AS THE BASIS OF BEARINGS FOR THIS SURVEY,

LEGEND

#B = AGGRICATE DASE S8 = SN CONTROL Box
AL = ASPHALT COMCRETE SWH = SEWER MARHOLE
BFP = BACKFLOW PREVERIOR SPR = SHIE

BLK = CONCRETE BLDCK SW = SDEWALK

BS = BACK OF SD{WALX 6 = Tof oF CURB

(B = CAICH BASN T = IRASH ENCLOSURE
OF = CURR fack P = TELEFRINE POLE

G = CENTERLBE TRAK = TRAVSTROH

CUF = CHAI BNK FENCE TRANS= IRANSFORUER
€0 = CLEANGUT TR = TOP OF RETAMNNG WAL
BS = ROCF DOWNSPOU ™= FOP OF WAL
[6 = EDGE OF GUTIER UG = UNDIRGROUKD
P = [DGE OF PAYEWERT P = WKLY POLE
0 = FOUKD VAR = VARWABLE

10C = FIRE DEPT, CONMECTION W= WASHER

B = FINSHED FLOOR WF = WROUEHT BOM FENCE
f6 = FINISHED GRADE WU = WAIR METER
P = FIRE HDRANT W= WATIR VARME
B o= FLOW I

1S = FMISHED SURFACL H. = NCRIH

08 = GRADE BREAK §. = Sl

W - GAS VETER L= Bt

(R = 0P OF LRATE W= M

O = GAS VALV nju = HORRIRLY

HP = HIGH PONT SUY = SOUBILRLY

HE = HEKHT 1Y = LASTIRLY

1Y = IRRIGATION COMTROL YALVE WLY = WESTLRLY

P = ROM PEE B0 = RORTH OF

1S = UGHT STAKOARD $/0 = SOUM OF

[T = LEAD & TG Efo = eSO

MR = MARHOLE W0 = WEST OF

NG = MATURML GSOUND B = PROCERIY LInE
NEF = HAL & TAG € = CENTTRLIE
CHN = OVERHEAD WRE RM = RICHI OF WAY
P = PULL BOX A= DEIA

PLC = CONCPERE R = RS

P = POST BDICATOR VALVE L = IENGH

L = PROPERTY UNE Too= TARCEMT

RS = RODF DRAN M = WEASURED DATA
RUH = SEOWCD HEADER € = CMCULATED DATA

{RAD)= RADIAL BLARNG

ROADYIAY....

PAG = PROPORTIONATE UEASUREVENT

ITY OF ORANGE, 200 £. CHAPMAN AVENUE, ORANGE 02866, JEN SOLVKUAR {714} 7445525

ITY OF ORANGE, 200 £. CHAPMAI AVEMUE, ORANGE 97BGB, JEH SOLVKJAR (714) 744-5525
0. CALF. EDISON, P.D. BOX 11982, SANTA ANA @71, PLANNING (714) 973-5454

OITY OF DRANGE, 300 £. CHAPMAN AVENUE, ORANGE 92866, JACK SCOTT (714) 744-5516

: (5 SONER MAMHOLE
(;zlm uH ) = ﬁﬂ;%”;,u o) STORM DRAN MARHOLE
2000 RO, = FRORATID 947 (T} TELEPHCHE MANMOEE
OO C = CHCULATED DATA @) aHOE
et om @ sy oo
CABEE W LRE () VOWMIT Wl
EETRCAL INE 15 HANDICAP PARKING STALL
@ LANISCAPED MRTA
®  PROIECT IN PLACE
®  ADIOVE AND DISFOSE OFFSITE
®  PARKNG ROW COUKT
R e vl Gy PLOTABLE EASEVENT 1M
e R 2o, PTR TLE REPGRT

SYMBOLS

ol FIZE HYBRAMT
o—1 STREET LiGHT
oq  TRAMIC SICHAL
w—a TRAFFIC SIGHAL ARV & POLE

£ UG

- LNIST. CONTOUR

PAEM TREE,
TRURK DIUETER SHOWN

STANDARD . TREC, SPECLS WARIES,

vy

SHEET TITLE

1 —  TITLE SHEET

2 —  GONCEPTUAL GRADING PLAN &

DRAINAGE PLAN

3 —  GONSTRUCTION NOTES

4 ~—  CONCEPTUAL UTILITY PLAN
%1 . — ALTA SURVEY (TITLE SHEET)
%2 —  ALTA SURVEY (BOUNDARY)
%3 ——  ALTA SURVEY (TOPO)

7Y OF ORANGE-WATER DIV, 1B9 5. WATER STREET, ORANGE 2868, PURLIC WORKS (714} 28B-2475

0, CAL GAS CO., 1919 5. STAIE COHLEGE BLVD., ANAHEIM 92206, ADALHERTO RODRIGUEZ (714) 634-5069
ME WARHER CABLE, 7t42 CHAPMAN AVENUE, GARDEN GROVE 92841, DAVE DOLHEY (714) 501 4B6Y
T&T, 3239 £ CORONADO ST. 2NC. FLOOR, AMAHERS 92807, SUSAN BLACKHURN {14) 507-3526

'@W ¥ !
] OTETY POLE - TRUNK DIAVETER SHOWN
G GUY WRE & AHOHOR e
B wwER MENR
by SOURCE OF BOUNDARY & EASEMENT INFORMATION,
B oGS UEER
W WATER WL THE TOPOGRAPHIC INFORMATION SHOWN ON THESE PLANS
=S BERE TAKEN FROW THE PLAN REFERENCED BELOW,
& GAS VAN
a REV. #1, FEBRUARY B, 2017
B P BOX
TRUKAW AND ASSOCIATES, INE.
B GRATE MET 1915 W ORANGEWDCD AVE. SUITE 101
q i DRANGE, CA 97868
(714) 935-0255
& v JOB ¥ CFA16046

* FOR REFERENE ONLY

THIS PLAN 18:

PRELIMINARY

{ROT FOR CONSTRUCTION}

DEVELOPER

CHICK~FIL-A
5200 BUFFINGTON ROAD
ATLANTA, GEORGIA 30349

”

_ARCHITECT

CRHO ARCHITECTS

195 SOUTH "C" STREET, SUITE 200
TUSTIN, CA 92780
(714) 832-1834 FAX (714) 832-1910
.. 7
— 3
SOILS ENGINEER

THESE PLANS HAVE BEENW DESIGHED It ACCORDANCE
WITH JHE GEOTECHNICAL RECOMWENDATIONS MADE BY:

GILES ENGINEERING ASSOCIATES, INC.
1965 NORTH MAEIN STREETY
ORANGE, CA 92865
PH (714} 279-0817 FAX (714) 279-9687
PROJECT No, 2G-1610007
REPCRT DATE: DECEMBER 14, 2016

CONTRACTOR SHALL OBTAMN A COPY OF THIS REPCRT

AND ALL ADDEHDUMK AND FOLLOW THE RECBNHENDATIDNS
THEREIN, MOTIFY TRUXAW AHD ASSOCIATES OF
DISCREPAHCIES OR FIELD CHANGES PRICR 10 CONSTRUCTIDH.

SIGNATURE — SOILS THGINEER CAE

5200 Butfington Rd.
Atlanta Georgie,
303492598

Revisions:
IMark Dote By

Mark Date By

——

Mark Date By

JOSEPH . TRUXAW
& ASSOCIATES, M.

Chll Enginsors and
Land Surveyors
1515 W DRANGERTOD AVL
SUTE 101
ORANGE, €A 92868

() e g

STORE
PMAN STRELT &
ALMOND AVE,

207 5. MAIN ST
[ORANGE, CA
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STRUCTIARL PLANS
TH=150.00
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{159:078015
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- (154.52) PROBED DEPTH

PRGTECT EXISTING PALM TREES |
| ALONG SOUTH BLOCK WAL (10}, SEE
LANDSCARE, PLANS FOR DETALY: ..

1 \
I EXISTING WAL FCOTING

DEPTH AND SIZE UNKHOUN

SECTION B-B

HOT 70 SCALE

P/
| Y
1.30 100
789 M 3ee 2 100 | 7
N i
) PROPOSED
CHICK—-FH.—A
: RESTAURANT
. w0
1 EXISTING GRADE J _ srj;1ij.5()_ _ é
- et L, i

PROTECT EXISTHG PAUK TREES
ALONG SOUTH BLOCK WALL (10). SEE
LANDSCAPE PLANS FOR PETAILS.

PROPOSED
CHICK—FIL-A
RESTAURANT

A
PAAL3Y .
AR 0.0 433
Rl ]
LANDSCAPT] n"a’f?? OT?-IE!?U SIDEWALK
EMSTNG GRADE ]
2.5%.

EXISTING WALL/
FODTNG DEPTH
AND SZE UNKHOWN

_SECTION C-C_

" HOT TO SCALE

FF=158.50

5 (K
{154094) £5

" MAIN STREET

SECTION A-A

GRAPHIC SCALE

{ N FEET
{ dnch = 20

PROPOSED
DRIVE THRU

i T NG WAL FOOTNG

DEPTH UHKNOWN

HOT TO SCALE

/EXIST\NG GRADE
it

EX(STHG
VAL

- (167 e

DETAIL "A"

HOT TO SCALE

EASEMENT HOTES
REFER TO ALT.A ANG THLE REPORT FOR ADDITIOHAL INFOSMATION AND DETAILS:

&

1929 AS BODK 233, PAGE 498 AND AUGUST &, 1929 M BOOK 301, PAGE
206, BOTH OF CFFICIAL RECORDS.

I FAVOR OF:
NTFECTS:

SAHTA ANA VAILEY IRRIGATICH COMPANY
AS DESCRIBED THEREM

NIE: PLOTIED, EASEWMENT AFFECIS EASTERLY L0 FOOT OF PORNION OF
SAID PARCEL AS SHOWN ON 1HE SURVEY.

BERCH MWARK
CRANGE COUNTY BM. KO. SA-323-91 ELEVAIION = 167,593 FEET
(HAVD £3) 1995 ADWUSTMENT. YEAR LEVELED 2010

DESCRIBLD BY 0CS 2002 ~ FOUND 3 3/47 OCS ALUMIKUM BENCHMARK DISK
STAMPED "SA-323~01", SET H THE HORTHEASTERLY CORNIR OF A 4 FOOT BY
4.5 FOOT CONCRETE CATCH BASH. MONUMENT 15 LOCATED 1N THE
KORTHWESTERLY CORNER OF THE INTERSECTION OF LA VETA AVEHUE AND BATAVA
SIREET, 100 FEET NORTHERLY OF THE CEMTERLIKE INTERSECTION OF BATAVIA
STRLET. MOIRMENT S LEVEL ¥STH THE SIDEWALK.

BASIS OF BEARINGS

THE BEAZING WORTH 0005'30° EAST AS THE CENFERUHE OF MAIN SIREET AS
SHOAN 0N TRACT NO. 30B6 BOOK 84, PAGE 37 OF MISCELLANEOUS MAPS, COUNTY
OF CRANGE, STATE OF CALIFORNIA. ESTABLISHED FROM FOUMD MOMUMENTS AT THE
CENTERLRE NTERSECTIONS OF ALMOND AVEMUE & MAW STREET AHD PALMYRA
AVENUE & UAIN STREET WAS USED AS THE BASIS OF BEARNGS FOR THIS SURVEY.

[%E TILE SHEET FOR LEGEND AND SYWBOLS

}
3

THIS PLAN IS:

PRELIMINARY

(NOT FOR GONSTRUGTION)
HOTCE YO GONTRACTOR

THE CONTRAGTOR SHALL ASCEREAN THE IRUE
WENRCAL AND HOUIZONTAL LOCATION AND SOIT OF
YTRITES, P&ii AND/OR STRUCTURLS AT SHALL ﬂ
RESPONSIGLE [0R DAMAGE TO MY PURIC OR PRIVATE
VTUTES, SHOAH 08 KOT SHOWH HEREDH.

MPORTAMT HOTCE

Sechon 4216 of Iha Governmesl Coda
eauirds o O Mot HeaBlkeotian
Karbar ta emved balern @
“Paireil le Dxcavots” Wil b4 1aRd,
10, Kursber toll

For your By Mat
Undargresrd Sanden ditrd
ik Bl

Tva norbing dars befoes ou £

AN EASEMEMT FOR PIPFUNE AND BICIDENTAL PURPOSES, RECORDED RILY 24,

5200 Buffingten Rd.
Adlanta Gearqia,
30349-2998

Revisions:
Mark Date By

—m——————

JMark Date By

Mark Date By

JOSEPH €. TRUXAW
& ASSOCIATES, M.

Civil Engineers and

Land Survsyors
915 W ORANGEROOD AVE.
SUTE 101
ORANGE, CA 52868
(714] 955-0265
(714) 935-0106 (7RY)

STORE
JMAIN STREET &
ALMOND AVE.

202 S, MAIN ST.
JORANGE, CA
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| Sovvd e sl o0 s

ALMOND

AVENUE

PUBLIC STREET}

GRADING

s oF|

L 35007

S 1
T PROPOSED TREEY.
©  ww {Ty/

PROPOSED LANDSCAPE 3
FEATURE (SEE ARCH.
FLANS FOR DETAILS)

_»—{PROPOSED
“". |DERICATION]

MAIN STREET
(PUSLIC STREET)

OVERFLOW it SPILL OUT GF
LANDSCAPE, AREA INTO EXISTNG
CATCH BAS AND ENTER
NEGHEORMG TRAINAGE SYSTEW

PROTECT EXISTING PALM TREES?

ALONG SOUTH BLOCK WALL {10). SEE

LA.MDSCAI@ PLANS FOR DETALG.
T

STENCIL “NO DUMPING ~ DRAIMS 70O OCEAN" WITH
THERMOPLASTIC OM PERIMETER CONCRETE SURFACE

OLDCASTLE FLO-GARG FLUS
&UR APPROVED EQUAL) DEVICE INSTALLED
ER MANUFACTURER'S RECOUMENDATIONS.

26°x76" GRATE ™

A
PIPE(S) AS INDICATED
/ O PLAN
Lie

=

INVERT CF PIPES & CATCH
BASIN TO BE FLUSH

36" (SOUARE)
FGRATE & FRAME SHALL BE “ALILAMBRA FOUNCRY"

NO. A-2012 {TRAFFIC-TYPE, PEDESTRIAN &
BICYCLE-PROOF) OR APFROVED EQUAL.

24”x24” CONCRETE CATCH BASIN BOX
WITH FOSSIL FILTER @2

NOT TG SCALE

COMPACTED SUBGRADE

BOTEOM OF CURB 10 BE SET ON COMPACTED SUB-GRADE OR
HATURAL UNDISTURBED SO

FIMISH ALL EXPOSED COHCRETE SURFACES SMCOTH.

PROVIDE 1/2° EXPANSION JOINTS @ 25' D.C. MAXIMUM AT
CURVES, TAMGENTS AND CORNERS,

COMCRETE SHALL CONFORM TO THE RECQLAREMENTS OF THE
LATEST EDITION OF THE STANDARD SPECIFICATIONS FOR PUBLIC
YORKS COMSTRUCTION (THE GREEM BOD) AHD THE SPECIFIC
REQUIREMENTS DF THE GOVERNING AGEMCY.

DOUBLE 6" CURB & 24" GUTTER DETAIL @

NOT JO SCALE

PROTECT EXISTING PALM TREES
ALONHG SOUTH BLOCK WALL (10). SEE
LANDSCAPE PLANS FOR DETALS.

EASEMENT MNOTES
REFER 70 ALT.A. AND TULE REPORT FOR ADDITIONAL INFORMATION AND DETAILS:

A3t EASEMENT FOR PIPELINE AND INCIDEHTAL PURPOSES, RECORDED MLY 24,
1929 AS BODX 293, PAGE 498 AND AUGUST 8, 1978 IN BOOK 301, PAGE
206, BOTH GF GFFICIAL RECGRDS.

N FAVOR OfF SANTA AMA YALLEY [RRIGATION COMPANY
AFFECTS: AS DESCRIBED THEREM

HOTE: FLOTIED, EASEMENT AFFECTS EASTERLY 1.0 FOOT OF PORTION OF
SAIl PARCEL AS SHOWN O THE SURVEY.

BENCH MARK
ORANGE COUNTY B, KD, SA-323-6 ELEVATIG = 167.583 FEET
{HAVD 8B} 1995 ADASTHENT. YEAR LENELED 2010

DESCRIBE BY 0CS 2002 — FOUND 3 3/47 OCS ALUMINUM BENCHMARK DISK
STAMPED "SA-323-91%, SET it THE WORTHEASTERLY CORMER OF A 4 FOOT BY
4.5 FOOT CONCRETE CATCH BASYN, MONUMENT IS {OCATED Il THE
HORTHRESTERLY CORMER OF THE INWTERSECTIOH OFf LA VETA AVENUE AND BATAVA
STREET, 100 FEET HORTHERLY OF THE CENTERLME INTERSECTION OF BATAWA
SIREET. MOHUREHY |5 LEVEL WITH THE RDEWALK.

BASIS OF BEARINGS

THE BEARNG HORTH 00'DS'30" FAST AS THE CENTERLNE OF MAM STREET AS
SHOWH OK TRACT ND. 3086 BOOK 94, PAGE 37 OF MISCELLAREOUS MAPS, COUNTY
OF DRANGE, STATE Of CAUFORNIA. ESTABUSHED FROM FOURD MDHUMERTS AT THE
CEMIERUNE IHTERSECTONS OF ALMDHD AVENUE & WA STREET AND PALMIRA
AVEHUE & MAIN STREET WAS USED AS THE DASIS OF SLARINGS FOR THIS SURVET.

CONSTRHCTION NOTES — ON-~SITE

(1) SAWCUT & REWOVE EXIST. AG PAVING, CONCRETE CURBS, EFC.

(Z) CONSTRUCT CURB: CF=6" UMLESS DTHERWISE SHOYN OGN PLANS.

(3) CONSTRCT 6° CURR & 24" GUTTER.

(£) CONSTRUCT 48" V-GUTTER
CONSTRUCT COMCRETE HANDICAP ACCESS RAMP 1l ACCORDANCE WITH
CA TIILE 24 REQUIREWENTS, ADA GUIDELRIES, GITY STANDARDS AND
ARCHTECTURAL DETALS.

{G) PLACE TRUNCAIED DONES PER ADA RERUIREMENTS.

(7) CONSTRUCT GONCRETE SDDWALK /HARESGAFE.

(8) PAYE KTH 3-HCIES AG OVER GBICHES AB OVER COMPAGIED
SUBGRADE. (DRIVE LANES).

**@ PAVE WTH 3-INCHES AC OVER 4—INCHES AR OVER COMPACTED
SUBGRADE. (PARKING STALLS).

% (10) PAVE WTH G-INCHES PCC YTH ¢3 REINFORCING BARS @ 157 0.C.
EACH WAY OVER 4-HICHES AB OVER COMPACTED SUBGRADE.

% (11} COVERED TRASH ENCLOSURE /STORAGE RODY AND COHCRETE APRON
FER ARCHITECTURAL DETALS.

(T2) COMSTRUCT 247 X 247 GRATED IMET.

(3) WSTALL CULTEE RECHARGERS {20.81' X 45.50 947.77 SF)
NSTALL CULTEC STORMALTER {5.00° X 800, 40.00 5F.}
(5) NSTALL 10-NCH PV SOR-33 PIPL WTH ATENGS.
CONSTRUCT 24" WDE DOUBLE CURB & GUTTER

INSTALL OLDCASTLE FLOGAHD FOSSK FR.TER INSERT AT ALL CATCH
BASINS

EE2] PAVE WIH 3-INCHES AC OYER B-HCHES AB OVER COMPACTED
SUBGRADE. (FIRE ACCESS LANE)} SEE FIRE MASTER PLAN FOR FIRE
ACCESS LANE DETALLS.

@ LANDSCAPE AREA PER SEPARATE LANDSCAPE PLANS,
¥ PAVEMEHT SECTIONS SHALL COMPLY WiTH GEOTESHMICAL
RECOMMENDATIONS PROVIDED H THE GEOTECHNICAL REPDRT
BY GILES ENGINEERING DATED 5-18-18
FF¥ pAVEMENT SECTION SHALL COMPLY VATH GEOTECHHICAL
RECOMMENDATION PROVIDED N THE LETTER PROVIDED BY
GILES ENGINEERING OATED 1-8-15.

¥+ CONSTRUCTION — OFf=

SAWCUT & REMOVE INTERFERRING SECTHRS OF AC PAVEMENT,
CONCRETE DRIVEWAY, CURB & GUTIER, SIDEWALK, ETC.

CONSTRUCT COMMERCIAL DRIVEWAY APROH PER CHTY GF GRANGE STO.
PLAN 115; W=25, T=0.

CONSTRUCT CONMERCIAL DRIVEVAY APRON WiTH DEPRESSED SIPEWALK
FER CITY OF ORAIIGE ST PLAN 115 =25, T=3.

(33) CONSTRUCT CURB & GUTIER PER CITY OF CRANGE STD. PLAN 7
TIPE A

(39) CONSTRUCT SOEWALK PER GITY OF ORANGE STO. PLAN 118,
(35) CONSTRUCT TREE WELL PER CITY OF ORANEE STD.

BEE CONTRAGTOR SHALL APPLY FOR AND GBTAIN Al
ENCROACHMERT PERMIT FOR MPROVEMENTS WITHIN
THE PUBLIC R/W.

THIS PLAN 18:

PRELIMINARY

{NOT FOR CONSTRUCTION)

HOTHCE T COMTRACTOR

THE CONTRACTOR SHAIL ASCERTAMN THE TRUE
YERTICAL ARD HORLZONTAL LOTATISN ANG ST OF AL
URUTIES, PIPES, AWD/OR STRUCIURES ABD SHALL EE
II[SFONSIELEE TOR QUCLE 10 ANT PUTLC OR PRIVATE

S, SHONR OR QT SHWH HERECH.

SPOITANT NOTICE

Snctipn 4216 of Ihe Doreenmant Cade
raquines o Bl Atk Iaentiiicoltsn
Rumber 4 Jusd tafere @
“Paret ho Exomaly” xid bh 0.
For Tour Uig Alurt L0, Numbtr ¢o
Undergroasd Seniee Rart

e 11
Teo working dors belom po g

. Y E———

GRAPHIC SCALE

E ] 10 2 4o

( IN FERT }
iinch = 20 (L

29

202
’°
5200 Buffingtors Rd.

Allanta Georgin,
30349-2998

JRevisions:
Mark Date By

Mark Date By

{Mark Date By

——————————

JOSEPH €. TRUXAW
& ASSIIATES, .
Civil Engineers and
Lond Surveyors

1915 o ORMNGENDOD AVE,

(714] 935-0265
 (714) 935-0106 (a) |

JSTORE
MAIN STREET &
ALMONG AVE.

702 S. MAIN ST
CRANGE, CA
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CONSRUCTION NOTES — SEWER

POTHOLE AND VERIFY THE EXISTENCE, LOCATION, DEPTH,
MATERIAL, SIZE, AND CCHDITION OF EXISTING SEWER MAIN.
REPORT FINOINGS TO TRUXAW & ASSOCIATES PRIOR 10
CONSTRICTION.

@ CORNECT 70 EXISTING 8 WCP SEWER MAIN PER CHY OF
ORAMGE STD. PLAN 207, TYPE A

5200 Buflington Rd.

,,,,, o PLACE 6" SEWER LATERAL PER CITY OF ORANGE Atlanta Georgie,
..... . S0, PLAN 208. 30340- 2098
{0.773%) (0.773%) CONSTRUCE 6" SEWER CLEAN-GUT PER CITY OF ORANGE STD. m—
i = o o = B - . PLAN 208, JRevisions:
48,50 IHV X - n
[147.31) IV '(ﬁ-é%%f‘; m PLACE 67 PVC SDR-35 SEWER LE wTH ATTINGS FER GPC Mark Date By
. Tt REQUIRTMENTS.

CONSTRUCT 47 PYC SDR-35 SEMER LINE WiTH FITINGS PER
CPC REQUIREMENTS.

INSTALL CLEAN-OUT, SIZE TO MATCH DOWHSTREAM PIPE SIZE.

DRAIN 14 COVERED TRASH EHCLOSURE PER PLUMBING FLANS. {Mark Dote By
GREASE INTERCEPTOR PER PLUMBING PLANS. (BUILDING}

149,20 iy
[¢:]

PROPGSED
ELECTRIC
SERWVICE

T i
MOTE: £LECTRIC, CATY, AND
TELEPHONE SERWCE
CONHECTMIONS SHALL BE

u

VERKIED
1T T 71

WATER (DOMESTIC & IRRIGATION) IMaork Date By

@ VERIFY THE EXISTENCE, LOCATION, SIZE, AND CONDITION OF THE
EXISTING WATER HMETERS, REPORT FINDINGS 10 TRUXAVW &
ASSOCIATES PRIOR TO CONSTRUCTION.

. 1.5" WAJER METER REQURED FOR DOMESTIC.

17 WATIR METER REQUIRED FOR [RRIGATION,

REPLACL IF NECESSARY.

\PRDPDSED
CATY SERVICE

SEE SEPARATE—_
IRRIGATIGN PLANS
CONT:

(PUBLIC STREET)

(7D CONNECT 10 EXISTING WATER METER.

(72 PLACE 2 PVC SCH-80 WATER LN YITH FITHIHGS (DOMESTIC).

*

MAIN STREET

(73) INSTALL 1" BACKFLOW PREVENTION DEVICE PER CITY OF
ORAMGE WATER DIV, STO. PLAN OWD—305. (IRRIGATON)

(73) PLACE 17 PYC SCH-BO WATER UNE WITH FITINGS
fIRRIGATION).

INSTALL 2" SACKFLOW PREVENTION DEVICE PER CI1Y GF
ORAHGE WATER DIV, STD. {DOMESTICY

: TELEPHONE P.O.C. PLACE 0.75" PVC SCH B0 WATER LINE.
-BIECTRIE P.OGpfs

; WATER (FIRE_SERVICE)
l POTHOLE AND VERKY THE EXISTENCE, LOGATION, DEPTH,
: WMATERIL. SIZE, AlID COHDIMION OF EXISTING 10° WATER MAIK.
. REFORT FINDINGS TO TRUXAW & ASSOCIATES PRIOR TO JOSEPH €. TRUXAW
S CONSTRUGTION. & ASSOCIATES, IC.
S HOT- AR CONNECTION TO EXISTIHG 107 WATER MAIN PER CITY Civif Engineers and
® An-gg;g:gg - OF ORANGE WATER DIV, STD. PLAN OWD-107. Lond Surveyors
R * (G3) CONSTRUCT & DUCTILE RON PIFE WATER LIME WTH FITINGS TS W RANGERQ0D AN
FER CITY DF ORAMGL WATER DIISION STANDARDS. 1 a2688
¥%(57) INSTALL 6" DOUBLE CHECK DETECTOR ASSEMBLY PER CITY OF {714) 935-0065
® GRANGE WATER DIV. STD. PLAN OMD-305. {714) 835-0106 (A1)
(§3) INSTALL FIRE DEPARTMENT CONNECRON PER GiTY OF ORANGE
WATER (HVISION RECUIRENENTS.

** PLACE 6" PYC C—900 WATER LINE WTH FITTINGS. (USE
: 1—PIECE STAINLESS STEEL RISER WATHIN 5 FEET OF BUILDING
FOOTPRIT)

** PLACE 4" PYC C-900 WATER LINE WiTH FITTINGS.

STORE
CONSTRUCT COMCRETE THRUST BLOCK FER CITY OF CRAHGE JHAR STREET &
= WATER DIV, STD. PLAN OWD—109, ALMOND AVE.
CONNECY TG fIRE RISER.

i INSTALL 6-INCH 45° CAST (RON ELBOW

]
INSTALL 67 X 47 X 6" CAST IRON TEE 202 S. MAIN ST.
FORANGE, CA
INSTALL 6-INCH 90" CAST IRON ELBOW
INSTALL 4-INCH 45' CAST IRON ELBOW SHEET TITLE
THIS PLAN i8: BENCH WARK UTILITY PLAN
ORANGE COUNTY Bk, NO. SA-323-91 ELEVATION = 167.593 FFET **¥ [RE PROTECTION FiPE LINE AND SPRIMKLERS N THE BUILDING T
PRE L IMIN A R Y (NAVD 88) 1993 ADWISTHENT, YEAR LEVELED 2010 BE DESIGHNED AHD PERMITIED BY SEFARATE PLANS. PRICR 10
’ CONSTRUCTION OF FIRE WATER SYSTEM SHOW ON THIS PLAN,
DESCRIBED BY OCS 2002 — FOUND 3 3/47 OCS ALUMINEM BENTHUARK DISK CONTRACTOR SHALL VERIFY ¥IA HYDRAULIC CALCULATONS
{HOT FOR GONSTRUCTION) STAMPED *SA-323-91", SET N THE NORTHEASIERLY CORNER CF A 4 FUOT Y ACCEPTABLE 10 THC FIRE DEPARTHENT THAT SIZE OF FIRE SERMCE VERSION: H-V6
15 FOOT CONDRETE CAICH BASIN. MONUMENT 15 LOCATED IN THE & DETECTOR CHECK ARE OF SUFFICIENT 575 10 SERVE BULDHIG, ISSUE DATE: 12-2015
N HORTHMESTERLY CORNER OF THE INTERSECTIOH OF LA VETA AVERUE ARG BATAMA {SIZE SHOW FOR PLAN CHECK & BID PURPOSES OHLY). -
STREET, 100 FEET NORTHERLY OF THE CENTERLING INIERSECTION OF BATAVIA

SIREET, MONUMENT IS LEVEL YATH THE SDEWALK,
Job No.  :CEAIGO46

- 04003
HOTECE 10 CONTRACTOR BASIS OF BEARINGS DRY UTILITIE Store aitik,
THE. SUM 3 '—‘A‘ =
esIAL 140, BATBAAL LCeATEN N SEE OF AL IHE GEARING HORTH 0U'0530° [AST AS THL CEMTERUNS OF Mal STREET AS PROPOSER ELECTRIC, TELEFHOME, GABLE TV, AND GAS UNES Dete ;06
UILITAS, FALS, MD/0R, SHUGTURCS AND. SHALL B SHOKN ON TRACT K0, 3085 BOOK 94, PAGE 37 OF MISCEELANFOUS MAPS, COURTY ARE. SHORM HEREON FOR COORDIMATION PURPOSES D By G/
HESPONSIRE rﬁmﬁ){lr’?ﬂ%m&c&nmmm OF DRANGE, STATE OF CAHFORNIA. ESTABLISHED FROM FOUND MOSUMENTS AT THE CONTRACTOR TO VERIFY POINTS OF COHMECTION AND rawn By .
. CENTERUNE INTERSECTIONS OF ALMOND AVENUE & MAM STREET AND PALMYRA CONSTRUCT PROPOSED SERVICE U’"‘IES N ACCORDANCE WATH Ch Cked B -SMH
- AVENUE & AW SIREET WAS USED AS THE BASIS OF BUASINGS FOR TS SURVEY. R NI e AL FARED. Gv EACH RESPECTIVE e yon
Sucn £206 ol 4 Coecawsn e GRAPHIC SCALE DTILITY COMPANY, Sheet
tequren o O Lerl KenklicoNan
Mumber be buued baters o
"Fermit o Eacangla” wil be vald
Far YE‘{ By A:drlstﬂ.kliwﬂg:'r call
L SEE WILE SHEET FOR LEGEND AND SYMBOLS 4 Of 4
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Lineh = 20 fL
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ALor:

7 v ) (5 )
; Q
CHAPMAN 2 AVE.
ALMOND AVENUE h 2 R g
(rusLie STREET) r SITE | o g
= = /*f///: - ﬂ ALIGHD | AVE. 7~ O(?‘ I &
& E
e = >
57 PAUL AVE—‘CE 9 z g
N [ e /|Ghkbme. (j Ok PALMIRA | AVE. WE o,
” 1 I O
E A (] A
CULVER | AVE BENCH 9]
MARK h =
= — ~
| | LA VETA E,’
GRAPHIC SCALE | b~ -3 | I
= W & # ] S [k
- i ()= bl S |5
o) = <|Qf
1inch = 20 1t | U) VICINITY MAP O g E
i | § NOT TO SCALE & ]
o
| | = % J El°s
S | S < N
E | | l-L::) S s';\
E |« NS
E | LEGEND U HE
| < (BER
| | o SN
N ORNE
f | @ DENOTES NON—STRUCTURAL MEASURES @ ON—SITE STORM DRAIN INLETS §- 8 = ;:\
NS OF & S |28
bos A EDUCATION FOR PROPERTY OWNERS A
' S
| ﬂ | @ e LANDSCAPE/ OUTDOOR PESTICIDE USE
~J
@ m __EE < I @ ACTIVITY RESTRICTIONS @ PLAZAS, SIDEWALKS, AND PARKING LOTS -
| COMMON AREA LANDSCAPE
| | MANAGEMENT
| | BMP MAINTENANCE
| | @ DENOTES TREATMENT BMPs
| I @ S oiien LITNER SERTTREL @ INFILTRATION SYSTEM (INF—7) .
S/TE OVERFLOW WILL ENTER A 2-FOOT WDE CHANNEL
CULTEC RECHARGER 330XLHD
| | s el B0 Wl {M12) ewpLoree TRANING (RS !
| HIDROLOGY & HYDRAULIC REPORT.FOR DETALED CALGULATIONS PRETREATMENT SYSTEM o
(CULTEC STORMFILTER 330)
| | @ COMMON AREA CATCH BASIN INSPECTION
-—— | CATCH BASIN INSERT
(FLOGARD FOSSIL FILTER INSERT) =z
| | PARKING AND DRIVE AISLE SWEEPING <
_Q,—> PATTERN OF FLOW o 2
: | @ DENOTES ROUTINE STRUCTURAL e oo ok o § o
| SOURCE CONTROL BMPs = FOR THIS WQMP = ) é
| I STORM DRAIN SYSTEM STENCILING g 2 =9
| l AND SIGNAGE TR v =
| [ e ————— ————— — — — — — —— — — — — — — — — — PRE-TREATMENT SYSTEM Oz x5
¢ @ DESIGN AND CONSTRUCT TRASH 'AND <36
WASTE STORAGE AREAS INFILTRATION SYSTEM <3 z6
DMA—1 EFFICIENT IRRIGATION SYSTEMS AND =5 Fuw
LANDSCAPE DESIGN PERVIOUS AREA - T
SELF TREATING AREAS (STA) SYSTEM Vi E . Y0
SURFACE TYPE | AREA | PERVIOUS | IMPERVIOUS | PROPOSED LID BMP _— 1;‘;; BELE-TREATS: HeR = L SN
4,356 |3,615 741 RECHARGER ! PROPOSED BUILDING D N2
STA LANDSCAPE sf= sf= 83.0%| sf= 17.0% NONE MODEL # TR’EQEED Vi gg(L)L\th?)EEn FOOTPRINT o | Z
0.010ac (0.083ac 0.015a¢ 330XLHD (Gires (cf) (cf) | (20.83' X 4550") = o
(24 UNITS, I:l IMPERVIOUS AREA o = ©
DRAINAGE MANAGEMENT AREAS (DMA 4 X6) 0858 | 1,993 | 21224 | 947.77 SF. ' =S
SURFACE TYPE | AREA | PERVIOUS IMPERVIOUS PROPOSED LID BMP R — g
ROOF — PAVEMENT [37,358 |4,942 32,416 UNDERGROUND
DMA—1 sf st= |13.0%|sf= 86.8% | INFILTRATION SYSTEM m= wm wm w=m DRAINAGE BOUNDARY
LANDSCAPE 0.86ac |0.110c 0.750¢
AT ] SUB-AREA —  /
v
DATE
0.497
I~ AREA IN ACRES 3-18-19
DRAWN BY
PJS
CHECKED BY
SMH
JOB NO.
CFA16046

SHEET NO.

1

\__OF 2 SHEEIS )




(. ™
K
3
0
95% COMPAGTED FILL S
CULTEC NO. 20L POLYETHYLENE LINER TO OPTIONAL FOSSIL ROCK ™ 4G
BE PLACED BENEATH 1-2 INCH DIA FILTER FRAME: ABSORBANT POUCHES =
HVLV FC-24 FEED CONNECTORS WASHED 40Z. NON-WOVEN FILTER FABRIC &
WHEN UTILIZING CRUSHED AROUND STONE. TOP AND SIDES
INTERMAL MANIFOLD SR STONE MANDATORY. o
RECHARGER 280HD GRADE HVLV FC-24 FEED CONNEGTOR \2 Y,
HEAVY DUTY CHAMBER WHERE SPECIFIED RUBBER GASKET.
GRATE FRAME.
e (GRATE NOT SHOWN j
) 6 FOR CLARITY) \f:"
s
Us
26.5" L
152.82 g—j ]
S |k
CONCRETE DROP INLET. 8 .
: (BY OTHERS) A 3
§ L (RSE
g PAVEMENT SURFACE. =
i 20,83 I (BY OTHERS) g %“ £+
GENERAL NOTES 3
CEFRARCER PANK ALL RECHARGER 330XL HD HEAVY DUTY UNITS ARE MARKED o
CECURGER MO OYCULTES I OROOIELOCT Ao e e D WO THE AR AN e S— &35
REFER TO CULTEC, INC.'S CURRENT RECOMMENDED IGIHGE FHE CHAMBER. I CHART g = E‘_
INSTALLATION GUIDELINES ALL RECHARGER 280HD CHAMBERS MUST BE INSTALLED IN FOR CATCH BASIN & FILTER CAUERIENT et g 59
USE RECHARGER 280HD HEAVY DUTY FOR TRAFFIC ANDIOR H25 ~ A\CCORDANGE WITH ALL APPLICABLE LOCAL, STATE AND SING. SEE SHEETA DS, SURFACE > |l
APPLICATIONS. FEDERAL REGULATIONS. 3 o §:‘"
¢ llll < |<F
= KNS
. | S
FOSSIL ROCK™ et 3 §“1
1-2 INCH DIA. WASHED, PAVEMENT ABSORBANT POUCHES, M- (BB
CRUSHED STONE 5 | O EN
95% 4 OZ. NON-WOVEN FILTER FABRIC | TN
CULTEG REGHARGER 330XL HD COMPACTED FILL 8 ==
AROUND STONE & |Mevgl =
HEAVY DUTY CHAMBER 5 XS XS H ¢ IS
THICK CONGRETE PAD N — [ SES
RESTING ENTIRELY BAVEMENT
N T ON BROKEN STONE \
o VARIES 10°MIN. 2 : - CONCRETE DROP INLET.
B2 i v 5 (BY OTHERS)
3 i il ¥
ABEE | 2 $
b Blaigigiginiaigigigiglgigigigio miaigigigigiginiBgigs 7 :/ SECTION VIEW
> L H HH L HHHUHYHY L] > . o |l -
g HO u AHHEHBF SEE FloGard"® Oldcastie
i I % X o ‘ ; Qiacaste
BR il \ HHHHHH 7 153.32 Y e e Caich Basin Inser Filter P Iumeen. 00 o)
p7) ZR A LI LD d = A AL 6 = W L RLELE] GG TR R = ' 3
Grated Inlel Style 3 =
S T tyle = o
RS s N R 28— TR N LE R LR LR e
L 45, 12 5,
CULTEC NO. 20L POLYETHYLENE | SIDE PORTAL 10 BE CUT T, 12" DIA. PVC PIPE 5 SO T
LINER TO SPAN THE ENTIRE WIDTH INFIELD TOALLOW 2 DR KRR R R NI R R R R A XA
OF THE SYSTEM BELOW THE HVLV PIECES OF HVLV FC-24 STORMFILTER 330 CULTEC STORMWATER
FC.24 FEED °°N§fD°ET§§§ &Tg FEED CONNECTOR DA T PR B MANAGEMENT SYSTEM —_—
CULTEC RECHARGERS CULTEC STORMFILTER 330
TYPICAL SECTION TYPICAL SECTION
NOT TO SCALE NOT 70 SCALE %
RATE. M
(BY OTHERS) o (=]
Q
= ¥ =
G o
o
= Zho
— 24" x 24" GRATE INLET Lud =L 7-('
156.33 FL (&) =z
OPTIONAL FOSSIL ROCK ABSORBANT POUCHES:
TN Fo e < Zh©
Z 12" W
LS i STAINLESS STEEL FILTER FRAME <= ?tz o
VATH RUBBER GASKET. por=—
2FOOT WIDE X 6-INCH HIGH = ;E =<,
CONCRETE CHANNEL .‘ POLYPROPYLENE GEOTEXTILE —— Lol mz —
| NO DUMPING (= rOE,E
- =
, i STAINLESS STEEL SUPFORT HOOK. —— ': L m
FOUR EACH. | “It o~
PIPE SIZE VARIE! TE! A ? \l = ='8 g
8INCH MIN. ) M j = Lot =
DMA—1 (o4 L =
X 2
= - - or 2 o
Lal T
| (&)
TREATMENT TRAIN STORM DRAIN SYSTEM STENCILING TR,
AND SIGNAGE
INFLUENT CATCH BASIN WITH
— ] OLD CASTLE FOSSIL —n— | CULTEC STORMFILTER 330 | —a— CULTEC RECHARGERS ~
FILTER INSERT J30XLHD
( DATE 1
‘CATCH BASIN:
{BY OTHERS) 3-18-19
DRAWN 8Y
EFFLUENT = o PIS
TREATHENT | Oldcastle CHECKED BY
- | Stormwaler Solulions SMH
Catch Basin Inseit Filler s s S A e s, 705 NO.
Grated Inist Style E E = CFA16046
SHEET NO.

2

\__oF 2 SHEETS )

PLOT:




WQMP for
Chick-fil-A Restaurant # 4003

VIll. Educational Materials

Refer to the City's website www.cityoforange.org or the Orange County Stormwater
Program (ocwatersheds.com) for a library of materials available. Attach only the
educational materials specifically applicable to the project.

Residential Material Check if Business Material Check If
(http:/iwww.ocwatersheds.com) Applicable {http://'wvww.ocwatersheds.com) Applicable

(4]

| The Ocean Begins at Your Front Door Tips for the Automotive Industry Ll

| Tips for Car Wash Fund-raisers Tips for Using Concrete and Mortar

Tips for the Home Mechanic

Proper Maintenance Practices for Your
Business

Homeowners Guide for Sustainable
Water Use

O
Fips for the Food Service Industry X
X

| Household Tips Check If

Attached

Proper Disposal of Household Other Material

Hazardous Waste

Recycle at Your Local Used Oil
Collection Center {(North County)

o, o0 oo0gn

O

Recycle at Your Local Used Oil
Collection Center (Central County)

[

Recycle at Your Local Used Cil
Collection Center (South County}

O d

Tips for Maintaining a Septic Tank
System

=

Responsible Pest Control

B

Sewer Spill Response

Tips for the Home Improvement
Projects

Tips for Horse Care

Tips for Landscaping and Gardening

Tips for Pet Care

Tips for Pool Maintenance

Tips for Residential Pool, Landscape
and Hardscape Drains

O 0O oOoOoocy Oo0 o) o) 0o

| I | A

Tips for Projects Using Paint

Revised on: 3-18-19 31



WQMP for
Chick-fil-A Restaurant # 4003

Appendix A:
Conditions of Approval

Resolution Number dated

(Pending)

Revised on; 3-18-19 30
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Appendix B:

Educational Material

Revised on; 3-18-19 31
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Never allow pollutants to enter the
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Sewage Spill
Regulatory Requirements

Allowing sewage to discharge to a gutter or storm
drain may subject you to penalties and/or out-of-
pocket costs to reimburse cities or public agencies for

clean-up efforts.

Here are the pertinent codes, fines, and agency
contact information that apply.

Orange County Stormwater Program
24 Hour Water Pollution Reporting Hotline
1-877-89-SPILL (1-877-897-7455)

o County and city water quality ordinances prohibit discharges
containing pollutants.

Orange County Health Care Agency
Environmental Health
(714) 433-6419

California Health and Safety Code, Sections 5410-5416

o No person shall discharge raw or treated sewage or other waste in a
manner that results in contamination, pollution ora nuisance.

o Any person who causes or permits a sewage discharge to any
state waters:

= mustimmediately notify the local health agency of the discharge.

» shall reimburse the local health agency for services that protect
the public's health and safety (water-contact receiving waters).

« who fails to provide the required notice to the local health agency
is guilty of a misdemeanor and shall be punished by a fine (between
$500-$1,000) and/orimprisonment for less than one year.

Regional Water Quality Control Board
Santa Ana Region San Diego Region
(951) 782-4130 (868) 467-2952

o Requires the prevention, mitigation, response to and reporting of
sewage spills.

California Office of Emergency Services
(800) 852-7550

California Water Code, Article 4, Chapter 4, Sections 13268-13271
California Code of Regulations, Title 23, Division 3, Chapter 9.2, Article 2,
Sections 2250-2260

o Any person who causes or permits sewage in excess of 1,000 gallons
to be discharged to state waters shall inmediately notify the Office of
Emergency Services.

o Any person who fails to provide the notice required by this section
is guilty of a misdemeanor and shall be punished by a fine (less than
$20,000) and/or imprisanment for not more than one year.

Sewage Spill

Reference Guide

Your Responsibilities
as a Private Property Owner

Residences

Businesses

Homeowner/Condominium Associations
Federal and State Complexes

Military Facilities

Orange County
Sanitation District

Health Care Agency
Environmental Health www.ocwatersheds.com

This brochure was designed courtesy of the Orange County Sanitation District (OCSD).

_ DIPI13 Reva/ls &% For additional information, call (714) 962-2411, or visit their website at www.ocsd.com
printed on recycled paper Yam@




What is a
Sewage Spill?

Sewage spills occur when the wastewater being
transported via underground pipes overflows through
a manhole, cleanout or broken pipe. Sewage spills can
cause health hazards, damage to homes and businesses,
and threaten the environment, local waterways and
beaches.

Common Causes
of Sewage Spills

Grease builds up inside and eventually blocks
sewer pipes. Grease gets into the sewer from food
establishments, household drains, as well as from poorly
maintained commercial grease traps and interceptors.

Structure problems caused by tree roots in the lines,
broken/cracked pipes, missing or broken cleanout caps
or undersized sewers can cause blockages.

Infiltration and inflow (I/l) impacts pipe capacity and
is caused when groundwater or rainwater enters the
sewer system through pipe defects and illegal
connections.

You Are Responsible for a
Sewage Spill Caused by a Blockage
or Break in Your Sewer Lines!

Time is of the essence in dealing with sewage spills. You
are required to immediately:

Control and minimize the spill. Keep spills contained
on private property and out of gutters, storm drains and
public waterways by shutting off or not using the water.

Use sandbags, dirt and/or plastic sheeting to
prevent sewage from entering the storm drain system.

Clear the sewer blockage. Always wear gloves and
wash your hands. It is recommended that a plumbing
professional be called for clearing blockages and making
necessary repairs.

Always notify your city sewer/public works
department or public sewer district of sewage
spills. If the spill enters the storm drains also notify the
Health Care Agency. In addition, if it exceeds 1,000
gallons notify the Office of Emergency Services. Refer to
the numbers listed in this brochure.

Overflowing
cleanout pipe

private property

located on

You Could Be Liable

Allowing sewage from your home, business or property
to discharge to a gutter or storm drain may subject you to
penalties and/or out-of-pocket costs to reimburse cities
or public agencies for clean-up and enforcement efforts.
See Regulatory Codes & Fines section for pertinent codes
and fines thatapply.

What to Look For

Sewage spills can be a very noticeable gushing of water
from a manhole or a slow water leak that may take time to
be noticed. Don't dismiss unaccounted-for wet areas.

Lookfor:
e Drain backups inside the building.

o Wet ground and water leaking around manhole lids
onto your street.

o Leaking water from cleanouts or outside drains.

e Unusual odorous wet areas: sidewalks, external
walls or ground/landscape around a building.

Caution

Keep people and pets away from the affected area.
Untreated sewage has high levels of disease-causing
viruses and bacteria. Call your local health care agency
listed on the backfor more information.

If You See a Sewage Spill Occurring,

Notify Your City Sewer/Public Works

Department or Public Sewer District
IMMEDIATELY!



A \
How a Sewer | -

System Works 7 Mrhoe
e 4
A property owner's sewer pipes are called S /7
service laterals and are connected to larger Private /://
local main and regional trunk lines. Service Serv' // 4
laterals run from the connection at the / /

home to the connection with the public
sewer (including the area under the street).
These laterals are the responsibility of the

Cleanout 7

e —a / Local Main
property owner and must be maintained “\\:{\ Sewer Line
by the property owner. Many city agencies \/
have adopted ordinances requiring Mannomr& /
maintenance of service laterals. Check with Q -
your city sewer/local public works
department for more information.

Operation and maintenance of local and
regional sewer lines are the responsi-

bility of the city sewer/public works depart- Regional
ments and public sewer districts. Trunk line Wastewater
Sewer Treatment
Plant
Preventing

How You Can

Prevent Sewage Spills Grease Blockages

The drain is not a dump! Recycle or dispose of grease

Never put grease down garbage properly and never pour grease down the drain.

disposals, drains or toilets. Homeowners should mix fats, oils and grease with absor-
bent waste materials such as paper, coffee grounds, or kitty

Perform periodic cleaning to litter and place it in the trash. Wipe food scraps from plates

eliminate grease, debris and roots in and pans and dump themiin the trash.

your service laterals. Restaurants and commercial food service establishments
should always use “Kitchen Best Management Practices.”

Repair any structural problems These include:

in your _sewer svs_terp and_ elu_'nmate e Collecting all cooking grease and liquid oil from pots, pans
any rainwater infiltration/inflow and fryers in covered grease containers for recycling.

leaks into your service laterals. . -
e Scraping or dry-wiping excess food and grease from

dishes, pots, pans and fryers into the trash.

o Installing drain screens on all kitchen drains.

Sewage spills can cause o Having spill kits readily available for cleaning up spills.
damage to the environment. L . .
Help prevent them! o Properly maintaining grease traps or interceptors by having

them serviced regularly. Check your local city codes.




Orange County

Agency Responsibilites

City Sewer/Public Works Departments—
Responsible for protecting city property
and streets, the local storm drain system, sewage
collection system and other public areas.

Public Sewer/Sanitation District—
Responsible for collecting, treating and disposing
of wastewater.

County of Orange Health Care Agency—

Responsible for protecting public health by closing
ocean/bay waters and may close food-service
businesses if a spill poses a threat to public health.

Regional Water Quality Control Boards—

Responsible for protecting State waters.

Orange County Stormwater Program—
Responsible for preventing harmful pollutants from

being discharged or washed by stormwater runoff

into the municipal storm drain system, creeks, bays
and the ocean.

You Could Be Liable
for Not Protecting
the Environment

Local and state agencies have legal jurisdic-
tion and enforcement authority to ensure that
sewage spills are remedied.

They may respond and assist with contain-
ment, relieving pipe blockages, and/or
clean-up of the sewage spill, especially if
the spill is flowing into storm drains or onto
public property.

A property owner may be charged for
costs incurred by these agencies
responding to spills from private
properties.

Report Sewage Spills!

City Sewer/Public Works Departments

AlSOVIBJ0N: viviir vins sinie s a mimisinisimin inin (949) 425-2500
ANANBIM. .« o (i 2 s s@ o ens ....(714) 765-6860
e Lt e Lo G e R D e O (714) 990-7691
BuenaPark ..........cciinvnrinnns (714) 562-3655
GOStAINIESA : sisririiviatim e ok wialasiniisiniacs (949) 645-8400
CYIIYREEE S 155 e s srssee o) s A RS (714) 229-6760
Dana Point..... s el sl R e (949) 248-3562
FountainValley .........covvvniins (714) 593-4600
FOIBHON: 55 e alcaaivis onion saass diis (714) 738-6897
Garden GIOVE. . i iss o nicaaise sair vnasnimoin (714) 741-5375
Huntington Beach ...........c0c000as (714) 536-5921
VIR St s s e e e s s A e e (949) 453-5300
LagunaBeach ..........covivvnininn (949) 497-0765
Laguna Hills............. i e (949) 707-2650
Laguna Niguel . ... .coovvinririniennes (949) 362-4337
Laguna Woods. ....oovvivainnnns ... .(949) 639-0500
[ HAR R e, et ol e (562) 905-9792
Iake EOTesti o v o arenie s Wil b (949) 461-3480
EatRalntas: e, 4 S B e e (714) 690-3310
Los Alamitos .. ..vvvvevnnninnss oo (562) 431-3538
Mission Viej0e v oo en = o veimmmn s enmuns (949) 831-2500
Newport Beach . ... ..covvneineinnass (949) 644-3011
OFANGE s vvv e als s oo wtiarion siation oy snzas (714) 532-6480
Orange County.......oovvvviinenenns (714) 567-6363
RIAGENLAR s niis syt s v s (714) 993-8245
Rancho Santa Margarita, . . . ........ (949) 635-1800
San Clemente. .. . . s vl el vael e (949) 366-1553
San Juan Capistrano ......cevoneene. (949) 443-6363
SantaAna . ... .cahiaiirivenieaenan (714) 647-3380
SeallBOACH L Ui vt aonaiaasnie s abase nee (562) 431-2527
STaRTONI v s s s e i (714) 379-9222
TANE RN i voe eow s i ek L (714) 962-2411
VillaPark .......... e e e e (714) 998-1500
Westminster ......... i x s HeR e e (714) 893-3553
Yorba Linda: .o o« vnsisiomaiehs sl s (714) 961-7170
Public Sewer/Water Districts
Costa NMesa Sanitary District .......... (714) 393-4433/
(949) 645-8400
El Toro Water District .. ........c0nun (949) 837-0660
Emerald Bay Service District .......... (949) 494-8571
Garden Grove Sanitary District .. ....... (714) 741-5375
Irvine Ranch Water District . ........... (949) 453-5300

Los Alamitos/Rossmoor Sewer District . . . (562) 431-2223
Midway City Sanitary District (Westminster) (714) 893-3553

Moulton Niguel Water District ......... (949) 831-2500
Orange County Sanitation District....... (714) 962-2411
Santa NMargarita Water District ........ (949) 459-6420
South Coast Water District ............ (949) 499-4555
South Orange County Wastewater Authority (949) 234-5400
Sunset Beach Sanitary District. .. ...... (562) 493-9932
Trabuco Canyon Sanitary District....... (949) 858-0277
Yorba Linda Water District ............ (714) 777-3018
Other Agencies
Orange County Health Care Agency .. ... (714) 433-6419

Office of Emergency Services.......... (800) 852-7550
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WQMP for
Chick-fil-A Restaurant # 4003

Appendix C:

BMP Details

Revised on; 3-18-19 32



CULTEC STORM/ ' 1/-© 330 Water Quality Unit

GULTEC

The CULTEC StormFilter® 330 is designed to be a sec-
ondary in-line filter system that effectively removes
many of the smaller particles not ellminated by con-
ventional structures during the pretreatment process.

CULTEC StormFilter® 330 is a pass-through filter sys-
tem. It has a welded and secured solid bottom.

Size (L X W x H) 8' % 55" x 36"
2.44 m % 1397 mm X 914 mm
Access Opening 22,5"
572 mm
Capacity 418.5 gal.
1584 |
Number of Fllters 2 Typlcal (up to 4 avallable)
Filtratlon Capability 740.6,gpm
2800 I/min
Apparent Opening Size of 30 US Std. Sleve
Fllter 0.60 mm
Max. Allowable Cover 4!
1,22 m
Welght 300 |bs.
136.1 kg
Max. Inlet Opening In End Wall 8" (fully filtered)
203 mm{fully filtered)
24" (w/ bypass capabllity)
600 mm (w/ bypass capahllity)

I——~ 96.0" [2430 mm) ———— =
25,0° (636 mm] DIA, RISER

[z
=
B

1N
18,
i
11|
1]
111

v

22,5 [572 mm] DIA, N
ACCESS PORT [~

T §6.0° (1397 mm]

L[}
T
11
il
1]
ML

76,0° (1905 mm] ——————

SMALLRIB /‘ LARGERIB

36.0" (914 mm]

i

——I L— 10.5° [267 mm]

|+ 66,0° [1397 mn)} ———=}

For more Information, contact CULTEC at (203) 775-4416 or visit www,cultec.com. 1
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CULTEC STORM/ '/ 1 /.® 330 Water Quality Unit

QULTEC

Frame Detail

— THE QUTFLOW PIPE UPPER QUADRANT CANNOT
BE HIGHER THAN 19* FROM THE BOTTOM OF 9/16" (4.8 mm)
THE CHAMBER END WALL

206 (41 mm) THICK MATERIAL
THICK MATERIAL
4 718" (11 mm)
THIGIK MATERIAL
19,0" [483 mm] w/ g \
| A
THE OUTFLOW FIPE LOWER 1 L 4 316" (4.8 mm)*
QUADRANT CANNOT BE LOWER THAN 3¢ (7o mm) THICK MATERIAL
3" (76 mm) FROM THE BOTTOM OF
THE CHAMBER END WALL
———96,0" [2438 mm]————=
INFLOW PIPE ELEVATION
MAY BE MANIPULATED DEPENDING UPON 76.0" [1905mm]
FLOW REQUIREMENTS
COLLAPSIBLE FRAME
. M 360 [9|14 -
o 1 l !fi

. COLLAPSIBLE FRAMES AND

Sea 1307 umi FILTERS (2 FRAMES TYPICAL

UP TO 4 FRAMES AVAILABLE)

Typical Cross Section for Paved Traffic Application

100.0° [2743 mm]

/—#H REBAR 12 INCHES {305mm) O.C,

AR Y AL T 36" (814 mm]) & MIN. CAST IRON
e o PR it MANHOLE COVER & FRAME

%9 X 6° (1.0m x 2.74m x 203mm}
THICK CONCRETE PAD TO BE
MINIMUM 3,000 PS),

72.0°[1820 mm]

36° (914 mm] @ MIN. CAST IRON
MANHOLE COVER & FRAME

6'%9' X 0" (1.0m x2,74m x 203mm)

; #4 REPAR 12 INCHES (305mm) 0.C.
THICK CONCRETE PAD TO BE
MINIMUM 3,000 PSl. ——
0.0"[203 men] A CE
- £ e
40'(1.22m) MAX, B 4.0°[122 m) MAX.
BURIALDEPTH A BUR/AL DEPTH

1-2INCH [26-51 mm) DIA.
WASHED, CRUSHED STONE GULTEG NO, 410 NON-WOVEN
GEQTEXTILE AROUND STONE. TOP
AND SIDES MANDATORY, BOTTOM
PER ENGINEER'S DESIGN PREFERENCE

86,0" (914 mm] 81,0,
CORRUGAYED HOPE

CULTEC STORMFILTER 330

I 100.0" (2743 mm)

For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com. 2

A CINTES Tae Tl INMA CHIRCRIIN OTAR




CULTEC STOR . 11© 330 Water Quality Unit

CULTEC

Overflow/Bypass Plan View Detail

CULTEC NO. 410 NON-WOVEN GEOTEXTILE TO BE PLACED

_ BENEATH ALL CHAMBERS ACCEPTING INLET PIPING
_CONNEGTIONS GREATER THAN 18,0 INCHES (460 mm] DIA,
GEOTEXTILEIS TO EXTEND A MIN. OF 0.0 FEET [2.44 m) PAST
NO, 66 WOVEN GEOTEXTILE AND OVERLAP A MIN, OF 1.0 FOOT
[0.305 m) BENEATH THE NO. 66 WOVEN GEOTEXTILE

PAVEMENT OR FINISHED GRADE

PAVEMENT SUB.BASE (WHEN APPLIGABLE)

MIN. 95% COMPACTED FILL

GULTEG NO. 410 NON-WOVEN GEOTEXTILE
ROUND STONE, TOP AND SIDES MANDATORY;
BOTTOM PER ENGINEER'S DESIGN PREFERENCE

9.0°'[2.74 m]MIN,
CULTEC NO. 410 NON-WOVEN

GEOTEXTILE
CULTEC HVLV FEED CONNECTOR
WHERE SPECIFIED
6.0 INCH [152 mm) MIN, DEPTH OF =
1-2INCH [25-51 mm) WASHED CRUSHED
STONE BENEATH AND ABOVE CHAMBERS
6.0' [1.0 m] MIN. =
CULTEG NO, 66 WOVEN GEOTEXTILE :
BENEATH FEED CONNECGTORS = =Tl
: _g J = 0 /’— CULTEC CHAMBER
| =5 3

P 12,0 INCH [305 mm) MIN. WIDTH OF
1-2INCH [25-51 mm) WASHED CRUSHED
STONE BORDER SURROUNDING ALL
CHAMBERS

10,0'[3.9 m)MIN.
CULTEC NO, 66 WOVEN GEOTEXTILE
BENEATH INLET PIPES

E

L“"“P"‘ Wm&q:—ﬂ vt e i f
=I=12
B(HEEN l ST
AR
N

| == CULTEC STORMFILTER 330
SURROUNDED BY 12° {305 mm] MIN.
e P ey STONE BORDER

.~ ALL PIPE ELEVATIONS, 8IZES, FITTINGS, AND
ORIENTATION TBD BY ENGINEER

(MAX.DIA, PIPE PER CULTEG GHAMBER
, -SPECIFICATIONS)

CATCH BASINIMANHOLE STRUCTURE
TBD BY ENGINEER

Visit www.cultec.com/downloads.html for Product Downloads and CAD détails.

For more information, contact CULTEC at (203) 775-4416 or visit www.cultec.com. 3
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CULTEC STORM/ '/ '/ /'® 330 Water Quality Unit

CULTEG

CULTEC STORMFILTER® 330 Water Quality Unit Specifications

GENERAL
CULTEC StormFiiter® 330 designed as a water quality upit. The unit may be used 1o filter stormwater run-off via pass-thru filtration
haffles,

STORMFILTER 330 PARAMETERS

1, The chambers shall be manufactured by CULTEC, Inc, of Brodkfield, CT (203-775-4416 or 1-800-428-5832),
2. The chamber shall be vacuum thermoformed of black poiyethylene.

3, The chamber shall be arched in shape.

4, The chamber shall have a welded and secured solid bottom plate.

5. The nomlnal chamber dimensions of the CULTEC StormFllter® 330 shall be 36 inches (914 mm) tall, 55 Inches (1397 mm) wide
and 8 feet (2,44 m) long.

6. The chamber shall have a 22,5 inch (572 mm) diameter access opening located at the top of the unit,

7. Maximum Inlet opening on the chamber end wall Is 24 Inches (600 mm) when utilizing bypass capability.
. The recommended Inlet pipe diameter Is 8 inches (200 mm) for full filtering capacity.

9, The recommended outlet plpe dlameter Is 15 Inches (375 mm) for full filtering capacity.

10, The chamber shall have two slde portals to accept CULTEC HVLV™ FC-24 Feed Connectors. The nominal dimenslons of each side
portal shall be 12 Inches (305 mm) high by 10.5 Inches (267 mm) wide, Maximum allowable pipe size in the side portal Is 10
inches (250 mm). The slde poitals may only be used when utllizing the StormFilter housing without filter frames/bags.

The nominal storage volume of the StormFilter® 330 shall be 418,5 gal / unit (1584 J/unit),

The StormFliter® 330 chamber shall have 14 corrugations.

The StormFilter 330 shall be deslgned to withstand traffic loads when Installed according to CULTEC's recommended Installation
Instructions.

14, The StormFllter® 330 has a maximum filtering capacity of 740.6 gpm (2800 I/min).

15, The maximum burlal depth shall not exceed 4 feet (1:22 m).

16, The chamber shall be manufactured in an 1SO 9001:2008 certified facility,

11
12
13

FILTER FRAME BAG SPECIFICATIONS

GENERAL

CULTEC's filter enclosures, manufactured from a geotextile composed of polypropylene yarns, which are woven into a stable network
such that the yarns retain thelr relative position, The geatextile filters are Inert to biological degradation and resist naturally encoun-
tered chemlcals, alkalls, and acids and are designed to fit collapsible metal frames.

FILTER FRAME BAG PARAMETERS

1. The geotextlle shall be provided by CULTEC, Ine, of Brookfield, CT (203-775-4416 or 1-800-428-5832),

2, The filter enclosures are constructed from geotextile composed of polypropylene yarns, which are wovenh into a stable networl
such that the yarns retain their relative position. '

3, The filter bag shall have a nominal area of 6.44 ft2 (0.60 m?),
. The geotextile shall be black In appearance,
5. The geotextile shall have a Grab Tensile Strength value of 400 Ibs MD/335 Ibs CD (1780 N MD/1491 N CD) per ASTM D4632
testing method.
G, The geotextlle shall have an Grab Tensile Elongatlon value of 20% MD/15% CD per ASTM D4632 testing methad.

7. The geotextile shall have a Trapezold Tear value of 145 Ibs MD/125 lbs CD (645 N MD/556 N CD) per ASTM D4533 testing
method.
8. The geotextile shall have a CBR Puncture Strength value of 1250 Ibs (5563 N) per ASTM D6241 testing method,

9, The geatextlle shall have a Percent Open Area value of 8% per COE-02215 testing method.

10. The geotextile shall have a Flow Rate value of 115 gpm/fi? (4685 Ipm/m?) per ASTM D4491 testing method.

11, The geotextlle shall have an Apparent Opening Size (AOS) value of 30 U.S, Sleve (0.60 mm) per ASTM D4751 testing method.
The geotextlle shall have a UV Resistance (at 500 hours) value of 90% strength retalned per ASTM D4355 testing method,

-
I

FILTERING SPECIFICATIONS

1, The filter removes more than 70% of the total suspended solids typleally present In stormwater run off.
2, Continuous filtration capabllity for clean filters s rated at 1,65 CFS (0.0467 m¥/s).

3, Treatment capabllity Is approximately 740.6 gpm (2800 I/min).

For more information, contact CULTEC at (203) 775-4416 or visit www.culteg,com. a3
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CULTEC Recharger® 330XLHD Stormwater Chamber

The Recharger® 330XLHD is a 30.5" (775 mm) tall,
high capacity chamber. Typically when using this mod-
el, fewer chambers are required resulting in less la-
bor and a smaller installation area. The Recharger®
330XLHD has the side portal internal manifold feature.
HVLV® FC-24 Feed Connectors are inserted into the
side portals to create the internal manifold.

Size (L x W x H) 8.5' x 52" x 30.5"
2,59 m x 1321 mm x 775 mm
Installed Length 7
213 m
Length Adjustment per Run 1.50'
0.46 m
Chamber Storage 7.46 f/ft - : g e A SR
0.69 m¥/m 305 775 | 0.000 0000 0000 0.000 52213 1.479
52.21 ﬁafl.lnlt 3o 762 0.019 0.002 0,133 0,001 52,213 1479
1.48 m’/un!t 29 737 0,051 0,005 0,357 0,010 52.080 1475
28 711 0.084 0.008 0.588 0,017 51.723 1465
Min. Installed Storage 11.32 fey/ft 27 686 | 0.124 0012 0868 0035 51,135 1448
1.05 m¥/m 26 660 | 0.150 0014 105 0030 50267 1.424
79.26 ft3/unit 25 635 | 0.173 0.016 1.211 0,034 49,217 1.394
2.24 m3/unit 24 609 | D191 0018 1,337 0,038 48,006 1.260
Min. Area Requii'ed 33.83 Mtz 23 584 0.207 0,019 1.449 0.04F 46.669 1.322
3.14 m? 22 559 0,221 0.021 1.547 0,044 45,220 1.281
il Gantar-ts-Conter Bpadng 483" 21 533 | 0233 0022 1631 0.046 43.673 1.237
20 508 | 0,244 0023 1708 0,048 42.042 1101
L4# m 19 483 | 0.254  0.024 1778 0,050 40,334 1,142
Max. Allowable Cover 12 18 457 | 0.264 0025 1.848 0.052 38.556 1.092
3.66 m 17 432 | o271 o025 197 0054 36708 1040
Max. Inlet Opening In End Wall 24" 16 406 | ©.283 0.026 1.981 0.056 34.811 0.986
600 mm 15 381 | 0.204 0,027 2,058 0,058 32.830 0,930
Max. Allowable 0.D. 11.75% 14 356 | 0.206 0,027 2,072 0059 30.772 0871
In Side Portal 208 mm 13 330 [ 0209 0028 2093 0050 26700 0813
Compatible Feed Connector HVLV FC-24 Feed Connector 3 e |rgEpl 0018 Syny 0080 36007 10759
11 275 0.303 0.028 2,121 0.060 24500 0,694
10 254 | 0.304 0028 2128 0,060 22,379 0,34
9 220 | 0306 0028 2142 0.061 20.251 0.574
8 203 | 0313 0.029 2191 0.062 18.109 0.513
: 7 178 | 0.321  0.030 2247 0.064 15918 0451
¥ __ 3 :_ i e ) . B £ . . L o = (] 152 0.322 0.030 2.254 0.064 13.671 0.387
gc:r??h;:'nzgl‘ SHeRuRNge 79.26 f 86.03 f 92.79 ft 5 127 | 0323  0.030 2.261 0064 11417 0323
224 m* 244 m®  2.63m? 4 102 | 0.324 0,030 2,268 0064 9.156 0.259
Min. Effective Depth 3.54' 4.04' 4,54" 3 76 | 0325 0.030 2275 0064 6.888 0.195
1.08m 1.23m 1.38m 2 51 | 0.327 0.030 2200 0065 4.613 0.131
Stone Required Per Chamber 2,50y 3.13 yd®  3.76 yd® 3 o A s A s B i O i
1.91 m? .30 m? 2.87 ! Total 7.459 0.693 52,313 1470 52213 1479

Calculations are based on Installed chamber langth,

Calculations are based on Installed chamber length,
Includes 6" (152 mm) stone above crown of chamber and typlcal stone surround.

BRSO cala AL AR A Visit www.cultec.com/downloads.html
for Product Downloads and CAD details.

For more infoermation, contact CULTEC at (203) 775-44.16 or visit www.cultec.com. i
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Three View Drawing

e $7.0° [432 1))

WMODEL 330XLRHD STARD ACONE 607 [152 qrang DL

SWALL RiB LARGE RIB INBPEGTICHPORF
B2OEE32A mm]
MODEL 330XLSHD STARTER
SHUALE. RIB LARGE &
' :\\::}\ Y T R P——
/HQ i IKSTALLED LENGTH % B3.0° [2133 0] ]
. : 420" 1026 men} ! A20°F1066 seir) e
MODEL BI0XLIODY INTERMEDIATE | - SIAALE, Fem LARGE Rin

8}.{ LLRJB [ LARGERB |

TONLERT END | t e - I . SIDE POTTAL FOR DPHONAL
SHIALL e . rlqmae T M 16 mm] INTERNAL EANIFOLO

" {770 inm)

52.0° (1321 o) (ACCOMMUDATES CULTEC HVLY
FC-24 FEED COMNECTOR OR
¥1.75 IRCH [298 mm] MAX, 0.D. PIPE

CULTEG RECHARGER 330XLHD CHAMBER STORAGE = 7.45% GFIFT 10,693 m¥m|
INSTALLED LENGTH ADJUSTMENT = 1.5 [0.45
SI0E PORTAL ACCEPTS CULTEG HVLY FC-24 FEED GONNECTOR

Typical Interlock Installation

Hiddan End

Model EHD
Model THD

Model IHD

Hidd
Madel SHD idden End

S Shown with
side portal trimmed ahd
optional CULTEC HVLY
Feed Connector
inserted,

For more information, contact CULTEC at (20X) 775-4416 or visit www.cultac.com, &
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i R T ] PAVEMENT OR FINSHED GRADE

g . /- PAVEMENT BUR-BASE {WHEN APPLICABLE)

) /" NATURALLY COMPACTED Fitt

== GULTEG RO. {0 HONWOVEN GEQTEXTRE
AROQUND STONE, TOP AND SIDES MARDATORY,
HOTTIA FER BHGINEERY DESIGN PREFERERCE

= GULTEC UYLV FC-24 FEED CONNECTOR
WHERE SFECIFIED

= 6.0 INGH [152 mm] MUN, DEPEH OF
1-2 INGH [25-54 un} WASHED CRUSHED

! SYONE BENEATH AND AOVE CHAMBERS
64 [1.8 m} MiN.

CULTER NO. (3 WOVEN GEOTEXTILE
PLAQED BEREATH FEED CONNEGTORS

CULTEC RECHARGER 330%LHD
HEAVY.DUTY CHAMBER

$2.0 INCH [305 arien] MR, WIITH OF
1% IGH [25-51 mm| WASHED GRUSHED
STONE BORDER SURROUNDING ALL CHAMBERS

H0.0{3.0 m] MIN,
CULTEG NO. 66 WOVEN GEQTENTILE
PLAGED BENEATH RLET PIPES

PIFE DESICN AND ELEVATION TBE BY ENGINEETL
PIPE TO BE INSERTED 8.0 INCHES [204 mm) MIN, IHTO CHAMBER.
MAX. 24 (HNGHES [0C0 nun] 10, ALLOWED IN ENDWALL

Typical Cross Section for Traffic Application

CULTECHO 410 NONAWOVER GELTRXTILE ARDUND §TORE T Al
SIDES MAMDATORY, DOTTOM PER ERGHEERS DESTN PIEFERENCE
MIRSURY

RECHARGER 39X HY 9% COUPAUTEG TILL.
HEAVY fILITY ChaMnER

124' [3.69 m]
AL GURIAL DEPTH

{HALY FE-24 FEED COMNECTOR WHENE SPECIFIEG
PAVEMENT OR N

) -2 NG {#5-5 1 e} OIA WASHED,
FIREHER SNANE GRUBNES STONE

100° (254 mm] KIN. FOR PAVED
E E207 4305 o] BN, FOR UPANED

G0 1152 aon M

S0.5' {74 vt

8.0 {152 an LY,

2,07 {205 thu] BYH, emers

S8 (7 HATS e} AN,
CEMEER TO CINTER

5200 {1328 )

CALTEC HO. §8 WOVER GEGTEXTILE (FOR SCOUR PROAECTION; TO B
SN EHGINEET RESPUNSIILE FOO CHJURIKG THE

OIS PLACET BENEATH NTERHAL RANIFOAD FEATURE AHD BEREATH AL
REQUNED BEARRIG EAFACHTY OF 80D QRADE HOWLS {TYP ] RHLETARITLET SPES '

For more information, contack CULTEC at {203) 775-4416 or visit www.cuitec.com. ‘ A
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CULTEC Recharger® 330XLHD Specifications

FE FTN
CULTEC Recharger® 330XLHD chambers are deslgned for underground stormwater management. The chambers may be used for
retentlon, recharging, detention or contiolling the flow of on-glte stormwater runoff,

CHAMBER PFARAMBTERSE
The chambars shall be manufactured 1 the U.8.A. by CULTEC, Inc. of Brookfield, CT {cultec.com, 203-775-4418).
The chambal* shall be vacuum thenmoformed of black polyethylene.

The chamber shall be arched in shape.

The chamber shall ba opan-bottomed.

The chamber shall be joined using an Interlecking overlapping rib method. Connectlons must be fully shouldered overfapping
ribs, having ho sepayate couplings or separate end walls.

6. The nominal chamber dimenslons of the CULTEC Recharger® 330X%LHD shall be 30.5 inches (775 rmin) tall, 52 Inches (1321
mim) wide and 8.5 feet (2.59 m) long. The Installed length of a jolned Recharger® 330XLHD shall be 7 fact {2.13 m).
Maximuim inlet opening on the chamber end wall Is 24 inches (600 mm).

The chamber shall have two side portals ko accept CULTEC HVLV® FC-24 Feed Connectors to create an Internal manifold.
Maximum allowable 0.D. in the side portal Is 11.75 inches (298 mm).

.  The nominal chamber dimensions of the CULTEC HVLY® FC-24 Feed Connector shalt be 12 inches {305 mm) tall, 16 inches
(406 mm) wide and 24.2 inches (614 mm) long.

10. The nominal storege volume of the Recharger® 330XLHD chamber shall be 7.459 ft8 / f (0,693 m* / m) - without stone.
The nominal sterage voltume of a single Recharger® 330XLRHD Stand Afone unit shall be 63.40 R® (1.80 1) - without stone.
The nominal storage volume of a joined Recharger® 330XLIHD Intermediate unit shalf be 52.213 * (1.478 m?®) - without
stone. The nominal storage volume of the length adjustment amount per run shall ba 11,19 f? (1,04 m?) - without stone.

11. The nominal storsge volume of the HVLVE FC-24 Fead Connector ahvall be 0.913 &% / ft (0,026 m? / m} - without stone.

12Z. The Rechargar® 330XLHD chamber shall have fifty-six discharge holes bored into the sidewalls of the unit's core’to promote
leteral conveyance of water,

13. The Recharger® 330XLHD chamber shall have 16 corrugations.

14. The end wall of the chamber, when prasent, shall be an integral part of the continuously formed unit, Separate end plates
cannot be used with thils unit,

15, The Racharger® 330XLRHD Stand Alone unit must be formed as a whole chamber having two fully formed integral end walls
and having no separate end plates or separate end walls.

16. The Recharger® 330XLSHD Skarter unit must be formed as a whole chamber having one fully formed integral end wall and
one partially formed integral end wall with a lower transfer opening of 14 inches (356 mm) high x 34,5 tnches (876 mni)
wida,

17. The Recharger® 330XLIHD Intermediate unit must be formed as a whole chamber having one fully open end wall and one
partially formed Integral end wall with a lower transfer opening of 14 inches (356 mim) high x 34.5 inches {876 mm) wide.

i8. The Recharger® 330XLEHD End unlt must be formed as a whole chamber having one fully formed integral end wall and one
fully open end wall and having no separate end plates or end walls,

19, The HVIV® FC-24 Feed Connector must be formed as a whole chamber having two open end walls and having no separate
snd plates or separate end walls. The unit shall At into the side portals of the Recharger® 330XLHD and act as cross feed

conhections.
20. Chambers must have herizontal stiffening flex raduction steps batween the ribs.
21. Heavy duty units are designated by a colovad styipe formed into the patt along the length of the chamber

22, The chamber shall have a ralsed integral cap at the top of the arch in the genter of each unit fo be used as an optionai in-
gpection port or clean-out.

23. The uniis may be rimmed to custom lengths by cutting back to any corrugstion on the large 1ib end,
24, The chamber shall be manufactured in an 180 9001:2008 certified faciiiby.
25, Maximum allowable cover over the top of the chamber shall be 12' (3.66 m).

26. The chamber shall be deslgned to withstand traffic loads when installed according Yo CULTEC's recommended installation
mskbiuctions.

BoA W oN e

o

For more information, contact CULTEC at (203) 775-44.16 or visit www.cultec.cam. A
© CULTECG, Inc, February 2016  SUB330XLED 02-16
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— Operation & Maintenance

This manual canta[gs?ﬁi?fdeﬂnas recommended by CULTEG, Inc. and may be used In conjunction with, but not to supersede,
local regulations or regulatory authotitles. OSHA Guldelines must be followed when Inspecting or cleaning any structure,

Introduction

The CULTEC Subsurface Stormwater Management System Is a hlgh-density polyethylene (HDPE) chamber sys-
tem arranged In parallel rows surrounded by washed stone, The CULTEC chambers create arch-shaped volds
within the washed stone to provide stormwater detentlon, retentlon, Infiltration, and reclamatlon. Fllter fabric
Is placed between the native soll and stone Interface to prevent the Intruslon of fines Into the system. In
order to minimize the amount of sediment which may enter the CULTEC system, a sediment collection device
(stormwater pretreatment device) Is recommended upstream from the CULTEC chamber system. Examples of
pretreatment devices Include, but are not limited to, an appropriately slzed catch basin with sump, pretreat-
ment catchment device, oll grit separator; or baffled distribution box, Manufactured pretreatment devices may
also be used In accordance with CULTEC chambers. Installation, operation, and malntenance of these devices
shall be In accordance with manufacturer’s recommendations. Almost all of the sediment entering the storm-
water management system will be collected within the pretreatment device,

Best Management Practices allow for the malntenance of the prellminary collectlon systems prlor to feeding
the CULTEC chambers. The pretreatment structures shall be Inspected for any debris that will restrict Inlet
flow rates, Outfall structures, If any, such as outlet control must also be Inspected for any obstructlons that
would restrict outlet flow rates. OSHA Guldelines must be followed when Inspecting or cleaning any structure,

Operation and Maintenance Requirements

I. Operation

CULTEC stormwater management systems shall be operated to recelve only stormwater run-off In accordance
with applicable local regulations, CULTEC subsurface stormwater management chambers operate at peak per-
formance when Installed In serles with pretreatment. Pretreatment of suspended sollds Is supetior to treat-
ment of sollds once they have been Introduced Into the system. The use of prelreatment Is adequate as long
as the structure Is malntained and the site remalns stable with finished Impetrvious surfaces such as parking
lots, walkways, and pervious areas are properly malntalned, If there Is to be an unstable conditlon, such as
Improvements to bulldings or parking areas, all proper slit control measures shall be Implemented according

to local regulations.
II. Inspection and Maintenance Options

A, The CULTEC system may be equipped with an Inspection port located on the Inlet row.
The Inspection port Is a clrcular cast box placed In a rectangular concrete collar. When the
lid Is removed, a 6-Inch (150 mm) plpe with a screw-In plug will be exposed. Remove the
plug. This will provide access to the CULTEC Chamber row below. From the surface, through
this access, the sediment may be measured at this locatlon, A stadla rod may be used to
measure the depth of sediment If any in this row. If the depth of sediment is In excess of
3 Inches (76 mm), then this row should be cleaned with high pressure water through a
culvert cleaning nozzle. This would be cartled out through an upstream manhole or through
the CULTEC StormPFllter Unlt (or other pre-treatment device), CCTV Inspection of this row can
be deployed through this access port Lo determine If any sediment has accumulated In the

Inlet row.

B. If the CULTEC bed Is not equipped with an Inspection port, then access to the Inlet row will be
through an upstream manhole or the CULTEC StormFllter.

1. Manhole Access
This Inspection should only be carrled out by persons tralned In confined space
entry and sewer Inspectlon services. After the manhole cover has been removed
a gas detector must be lowered Into the manhole to ensure that there are not high
concentrations of toxic gases present. The Inspector should be lowered Into the
manhole with the proper safety equipment as per OSHA requirements, The Inspector
may be able to observe sediment from this locatlon. If this Is not possible, the inspec-
tor will need to deploy a CCTV robot to permit viewing of the sediment.

For more Informatlon, contact CULTEC at (203) 775-4416 or vislt www.cultec.com.



Operation & Mhilitenance -

"CULTEC

2. StormFilter Access
Remove the manhole cover to allow access to the unit, Typlcally a 30-Inch (750 mm)
plpe Is used as a riser from the StormFilter to the surface, As In the case with
manhole access, thls access polnt requlres a technlclan tralned In confined space
entry with proper gas detaction equipment. This Indlvidual must be equlpped
with the proper safety equipment for entry Into the StormFllter. The techniclan will
be lowered onto the StormFilter unit. The hatch on the unlt must be removed. Inside
the unlt are two filters which may be removed according to StormFllter malntenance
guldelines, Once these filters are removed the Inspector can enter the StormFliter:
unlt to launch the CCTV camera robot,

C. The Inlet row of the CULTEC system Is placed on a polyethylene liner to prevent scouring
of the washed stone beneath thls row. This also facllitates the flushing of this row with high
pressure water through a culvert cleaning nozzle. The nozzle Is deployed through a manhole
or the StormFllter and extended to the end of the row. The water Is turned on and the Inlet
row Is back-flushed Into the manhole or StormFllter. This water Is to be removed from the
manhole or StormFliter using a vacuum truck.

IIT. Malintenance Guidelines

The following guldelines shall be adhered to for the operation and maintenance of the CULTEC stormwater
management system:

A. The owner shall keep a malntenance log which shall Include detalls of any events
which would have an effect on the system’s operational capacity.

B. The operatlon and malntenance procedure shall be reviewed perlodically and
changed to meet site conditions,

C. Malntenance of the stormwater management system shall be petformed by qualified
worlers and shall follow applicable occupational health and safety requirements,

D. Debrls removed from the stormwater management system shall be disposed of In
accordance with applicable laws and regulatlons.

IV. Suggested Maintenance Schedules

A. Minor Maintenance
The following suggested schedule shall be followed for routine malntenance during

the regular operation of the stormwater system:

Monthly In first year Check Inlets and outlets for clogging and remove any debrls as
required,

Spring and Fall Check Inlets and outlets for clogging and remove any debrls as
required,
One year after commissloning and every third | Check Inlets and outlets for clogging and remove any debrls as
year following requlired,
B. Major Maintenance

The followlng suggested malntenance schedule shall be followed to malntaln the performance
of the CULTEC stormwater management chambers, Additlonal work may be necessary due

to Insufficlent performance and other Issues that might be found duting the Inspection of the
stormwater management chambers. (See table on next page)

2

For more Information, contact CULTEC at (203) 775-4416 or vislt www.cultec,com.



Frequency Acktion

Inlets and Outlets Every 3 yeals Obtaln documentatlon that the Inlets, outlets and vents have been

cleaned and will functlon as Intended,

Spring and Fall Chec:lc(I Inlet and outlets for clogglng and remove any debis as re-
quired,

CULTEC Stormwater | 2 years after commis- Inspeck the Interior of the stormwater management chambers
|| Chambhers sloning through inspectlon port for deficlencles using CCTV or comparable
technique.

Obtaln documentation that the stormwater management chambers
and feed connectors wlill functlon as anticipated.

9 years after commls- | ¢  Clean stormwater management chambers and feed connectors of
sloning every 9 years any debrls,

following
¢ Inspect the Interlor of the stormwater management structures for

deficlencles using CCTV or comparable technlque.

+ Obtalh documentation that the stormwater management chambers
and feed connectors have been cleaned and will functlon as Intend-

ed,
45 years after com- o Clean stormwater management chambers and feed connectors of
missloning any debrls,

¢  Determine the remalning life expectancy of the stormwater man-
agement chambers and recommended schedule and actlons to reha-
bllltate the stormwater management chambers as required,

o Inspect the Interlor of the stormwater management chambers for
deficlencles using CCTV or comparable technique.

45 to 50 years after |«  Replace or restore the stormwater management chambers In accor-
commlssloning dance with the schedule determined at the 45-year Inspection,

o  Attaln the appropriate approvals as requlred,

» Establish a new operation and maintenance schedule,

Surrounding Slte Monthly In 1*year »  Check for depresslons In areas over and surrounding the stormwater
management system,
Spring and Fall »  Check for depresslons In areas over and surrounding the stormwater
management system,
Yearly . (i‘]onﬁrm that no unauthorized modifications have been performed to
the site,

For addltlonal Information concerning the malntenance of CULTEC Subsurface Stormwater Management Chambers, please
contact CULTEC, Inc, at 1-800-428-5832,

TA

CULTEC
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CULTEC, Inc.
878 Federal Road ¢ P.O. Box 280 e Broolkfield, CT 06804
Phone: 203~775-4416 » Toll Free: 800-4-CULTEC o Fax: 203-775-1462
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- Milweuiee, Wi May 18, 2018

Chick-fil-A, Inc.
15635 Alton Parkway, Suite 350
Irvine, California 92618

Attention: Ms. Beth Witt
Development Coordinator

Subject: Geotechnical Engineering Exploration and Analysis
Proposed Chick-fil-A Restaurant #4003
Main & Almond FSU
202 N. Main Street
Orange, California
Project No. 2G-1610007

Dear Ms. Witt:

Giles Engineering Associates, Inc. (Giles) is pleased to present our Geotechnical Engineering
Exploration and Analysis report prepared for the above-referenced project. Conclusions and
recommendations developed from the exploration and analysis are discussed in the accompanying
report.

We appreciate the opportunity to be of service on this project. If we may be of additional
assistance, should geotechnical related problems occur or to provide construction observation and
testing services, please do not hesitate to call at any time.

Respectfully submitted,
GILES ENGINEERING ASSOCIAT

EdgarL. Gatus, P.E.

stant Branch Manager

Distribution:  Chick-fil-A, Inc.
Attn: Ms, Beth Witt (email: Beth.Witt@cfacorp.com)
Attn: Ms. Jennifer Daw (email: Jennifer.Daw@cfacorp.com)
(1 upload to Buzzsaw)

1865 North Main Street » Orangs, GA 92865
714/270-0817 + Fax 714/279-9687 + E-Mall losangeles @gilesengr.com
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GEOTECHNICAL ENGINEERING EXPLORATION AND ANALYSIS

PROPOSED CHICK-FIL-A RESTAURANT #4003
MAIN & ALMOND FSU
202 N. MAIN STREET
ORANGE, CALIFORNIA
PROJECT NO. 2G-1610007

1.0 EXECUTIVE SUMMARY OUTLINE

The executive summary is provided solely for purposes of overview. Any party who relies on this
report must read the full report, The executive summary omits a number of details, any one of which
could be crucial to the proper application of this report.

Subsurface Conditions

e Site Class designation D is recommended for seismic design considerations.

e Based on our review of the Geologic Map for the Orange County California prepared by California
Department of Conservation, the site is mapped as being underlain by Young Alluvial Fan
Deposits that typically consist of unconsolidated, loose to moderately dense sand, sandy silt and
silt.

o Fill materials were encountered within test borings B-1 to B-5 to depths of about 112 to 2 feet
below existing grades. These materials were noted to be generally moist, very loose silty sand
with trace to little clay.

¢ Native soils encountered below the fill materials and beneath the pavement within test borings B-6
to B-8 were generally damp to very moist, very loose to medium dense in relative density silty
sand and clayey sand, and soft in comparative consistency sandy clay.

Site Development

e The proposed site development will include the demolition of existing building (with basement) for
the construction of a new Chick-fil-A (CFA) single-story building and site improvements that will
include new concrete walkways, parking stalls, driveways, drive thru lane, and trash enclosure.
The new CFA building will be located to the south of the existing building and along the southerly
end of the property.

e New Building: Due to the presence of variable and low strength soils and the likely disturbance of
the subgrade soils during clearing operations, we recommend that the subgrade beneath the
proposed building area be over-excavated to a depth of at least 2 feet below the bottom of
proposed footings and/or slabs and at least 3 feet below existing grade, whichever is deeper. The
soil exposed at the boftom of the soil over-excavation should then be examined by the
geotechnical engineer to assess the suitability of these soils for building support. The exposed
s0ils should then be scarified to a depth of 12 inches, moisture conditioned and then compacted to
at least 90% of the soil's maximum dry density.

Building Foundation

e Shallow spread footing foundation systems or turned-down slabs may be designed for a
maximum, net allowable soil pressure of 2,500 psf soil bearing pressure underlain by competent
subgrade soils.

o We recommend that all strip footings be reinforced with at least 4 No. 5 bars (2 top and 2 bottom).

%/GILES ENGINEERING ASSOCIATES, INC.
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Building Floor Slab

e |t is recommended that on grade slab be a minimum 4-inch thick slab-on-grade or turned-down
slab over properly prepared subgrade.

e A minimum 10-mil vapor retarder is recommended to be directly below the floor slab or base
course where required to protect moisture sensitive floor coverings.

e Minimum slab reinforcing recommended consisting of No. 3 rebars spaced at 18 inches on center,
each way.

Parking Improvement

e Asphalt Pavements: 3 inches of asphaltic concrete underlain by 4 and 6 inches of base course
aggregate in parking stalls and driveways, respectively.

e Portland Cement Concrete: 6 inches in thickness underlain by 4 inches of base course in high
stress areas such as entrance/exit aprons, trash enclosure-loading zone, and the drive through
area.

RED - This site has been given a red designation due to potential increased costs associated
with the removal of the basement and placement of engineered fill, and also the presence of
low strength near surface on site soils.

%GILES ENGINEERING ASSOCIATES, INC.
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2.0 SCOPE OF SERVICES

This report provides the results of the Geofechnical Engineering Exploration and Analysis that Giles
Engineering Associates, Inc. (“Giles”) conducted regarding the proposed development. The
Geotechnical Engineering Exploration and Analysis included several separate, but related, service
areas referenced hereafter as the Geotechnical Subsurface Exploration Program, Geotechnical
Laboratory Services, and Geotechnical Engineering Services. The scope of each service area was
narrow and limited, as directed by our client and in consideration of the proposed project. The scope
of each service area is briefly explained in this report.

Geotechnical-related recommendations for design and construction of the foundation and ground-
bearing floor slab for the proposed building are provided in this report. Geotechnical-related
recommendations are also provided for the proposed parking lot improvements. Site preparation
recommendations are also given; however, those recommendations are only preliminary since the
means and methods of site preparation will depend on factors that were unknown when this report
was prepared. Those factors include the weather before and during construction, the water table at
the time of construction, subsurface conditions that are exposed during construction, and finalized
details of the proposed development.

Giles conducted a Phase 1 Environmental Site Assessment for the subject site. The results of that
assessment were provided under separate cover,

3.0 SITES AND PROJECT DESCRIPTION

3.1 Site Description

A new Chick-fil-A restaurant with drive-thru lane is proposed at 202 N. Main Street in the city of
Orange, California. The site is currently occupied by a vacant one to two story Manhattan Steak and
Seafood restaurant building with basement. It is unknown if the existing basement extends beneath
the entire building. The building is located in the northeast corner of the property with paved parking
stalls and driveways to the west and south of the building. The site is bordered on the north by
Almond Avenue, on the east by Main Street, on the south by a two story office/medical building and
on the east by a single story preschool building. Access to the site is through driveways at Almond
Avenue and Main Street.

Other existing site improvements include asphalt pavements, concrete curbs and gutters, concrete
walkways, block walls along the southerly and westerly property lines, some planter areas that contain
trees and shrubs and underground utilities. The existing site parking lot and parking areas are
considered to be in fair condition.

Our review of the ALTA/ACSM survey prepared by Truxaw and Associates Inc. (Truxaw) indicated
elevations within the site ranged from Elevation (EL.) 159.8 feet along the northeast corner of the site
to El. 156.7 along the southwest corner of the site. Additionally, according to Truxaw site survey, the

%GILES ENGINEERING ASSOCIATES, INC.
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existing multi story vacant building has basement. However, whether this is a full or partial basement
is not known as of the date of this report. The subject property is situated at approximately latitude
33.7859° North and longitude -117.8677° West.

3.2 Proposed Project Description

The proposed developments include the demolition of existing building and site improvements for the
construction of a new, single-story Chick-fil-A restaurant building to be located to the south of the
existing building along the southerly end of the property. The new building will be a single-story wood-
frame structure, 4,998 square feet, with no basement or underground levels. We were not provided
with specific loading information for this project at the time of this report; however, based on previous
Chick-fil-A projects, we expect maximum combined dead and live loads supported by the bearing
walls and columns of 2 to 3 kips per lineal foot (kIfy and 40 to 50 kips, respectively. The live load
supported by the floor slab is expected to be a maximum of 100 pounds per square foot (psf).

Other planned improvements include a drive-thru lane to the north, east and south of the new
building, new parking stails, menu board signs, a new trash enclosure, an outdoor patio, new concrete
walkways, storm water infiliration system and new planter areas.

According to the Conceptual Grading and Drainage Plan (Sheet 2 of 4), prepared by Joseph C.
Truxaw & Associates, dated March 12, 2018, the planned finished floor elevation for the proposed
building will be at El. 158.5 feet. Existing ground surface elevations within the new building range
from El. 157.4 to El . 158.5. Therefore, site grading will consist of minor fill {up to 1 foot) in order to
establish the necessary site grade to accommodate the planned floor elevation exclusive of site
preparation or over-excavation requirements necessary to create a stable site suited for the proposed
development.

The traffic loading on the proposed parking lot is understood to predominantly consist of automobiles
with occasional heavy trucks resulting from deliveries and trash removal. The parking lot pavement
sections have been designed on the basis of an assumed Traffic Index of 4.0 for the parking stall
areas (light duty) and 5.0 for the drive lanes (medium duty). Pavement designs are based on a 20-
year design period.

4.0 SUBSURFACE EXPLORATION

41 Subsurface Exploration

Our subsurface exploration consisted of the drilling of eight (8) exploratory test borings to depths of
about 5 to 16% feet below existing ground surfaces. Some of the boring locations were restricted due
to the existing building. The approximate test boring locations are shown in the Test Boring Location
Plan (Figure 1). The Test Boring Location Plan and Test Boring Logs (Records of Subsurface
Exploration) are enclosed in Appendix A. Field and laboratory test procedures and results are
enclosed in Appendix B and C, respectively. The terms and symbols used on the Test Boring Logs
are defined on the General Notes in Appendix D.

%/GILES ENGINEERING ASSOCIATES, INC.
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Our subsurface exploration included the collection of relatively undisturbed samples of subsurface soil
materials for laboratory testing purposes. Bulk samples consisted of composite soil materials obtained
at selected depth intervals from the borings. Relatively undisturbed samples were collected (per
ASTM D-3550) using a 3-inch outside-diameter, modified California split-spoon soil sampler (CS)
lined with 1-inch high brass rings. The sampler was driven with successive 30-inch drops of a
hydraulically operated, 140-pound automatic trip hammer. Blow counts for each 6-inch driving
increment were recorded on the field exploration logs. The central pertions of the driven core
samples were placed in sealed containers and transported to our laboratory for testing.

Where deemed appropriate, standard split-spoon tests (SS), also called Standard Penetration Test
(SPT), were also performed at selected depth intervals in accordance with the American Society for
Testing Materials (ASTM) Standard Procedure D 1586. This method consists of mechanically driving
an unlined standard split-barrel sampler 18 inches into the soil with successive 30-inch drops of the
140-pound automatic trip hammer. Blow counts for each 6-inch driving increment were recorded on
the exploration logs. The number of blows required to drive the standard split-spoon sampler for the
last 12 of the 18 inches was identified as the uncorrected standard penetration resistance (N).
Disturbed soil samples from the unlined standard split-spoon samplers were placed in plastic
containers and transported to our laboratory for testing.

4.2  Subsurface Conditions

The subsurface conditions as subsequently described have been simplified somewhat for ease of
report interpretation. A more detailed description of the subsurface conditions at the test boring
locations is provided by the logs of the test borings enclosed in Appendix A of this report.

Site Geologic Setting

Based on our review of the Geologic Map for the Orange County California prepared by California
Department of Conservation, the site is mapped as being underlain by Young Alluvial Fan Deposits
that typically consist of unconsolidated, loose to moderately dense sand, sandy silt and silt.

Pavement

Existing pavement encountered consisted of approximately 2% to 6 inches thick asphaltic concrete
with no base noted, except at Test Boring B-5 where about 4 inches of aggregate base was
encountered. Based on our visual observation, the existing pavement is in fair condition.

soil

Fill materials were encountered within our exploratory Test Borings B-1 to B-5 fo depths of about 172
to 2 feet below existing grades. These materials were noted to be generally moist, very loose silty
sand with trace fo little clay. Additional fill soils may be situated adjacent to the existing basement
foundation walls associated with the existing building.

@quiLES ENGINEERING ASSOCIATES, INC.
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Native soils encountered below the fill materjals and beneath the pavement within Test Borings B-6 to
B-8 were generally damp to very moist, very loose to medium dense in relative density silty sand and
clayey sand, and soft in comparative consistency sandy clay.

Groundwater

Groundwater was not encountered during our subsurface investigation to the maximum depth
explored {16.5 feet). Based on a review of the Seismic Hazard Zone Report for the Orange
Quadrangle, the depth to historic high groundwater is reported to be greater than 40 feet below grade.
However, fluctuations of the groundwater table, localized zones of perched water, and rise in soil
moisture content should be anticipated during and after the rainy season. Irrigation of fandscape
areas on or adjacent to the site can also cause fluctuations of local or shallow perched groundwater
levels.

4.3 Infiltration Testing

On-site below grade storm water infiltration system is being planned to the east of the new building
and at least 30 feet lateral distance from the building.

Two percolation tests (B-6 @ 5 feet and B-7 @ 6 feet) were conducted at the site (Figure 1) and
involved the drilling of a test boring utilizing a hollow-stem auger drill rig with an outside diameter of
approximately 8 inches. Within the drilled test hole gravel about 2 inches in thickness was placed at
the bottom of the test hole, then a two-inch diameter perforated pvc pipe was installed inside the
boring and pea gravel was used as filter pack around the outside diameter of the pipe. Testing
involved presoaking the test holes and filling the test holes with water, and recording the drop in the
water surface. The approximate locations of the percolation tests are shown on the attached Figure 1.

The infiltration test procedure outlined in the Orange County Technical Guidance Document (OCTGD)
was used as a guide in our percolation testing. A summary of the results of the percolation tests is
provided in Table 1 below.

The drop in water level over time is the pre-adjusted percolation rate at the test location. The pre-
adjusted percolation rates were reduced to account for the discharge of water from both the sides and
bottom of the boring. The formula below was used to calculate for the infiltration rate.

Infiltration Rate = AH (60r) / At (r + 2Havg)
Where: r is the radius of the test hole (in)
AH is the change in height over the time interval (in)

At is the time interval (min)
Havyg is the average head height over the time interval

%:GILES ENGINEERING ASSOCIATES, INC.
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Additionally, the calculated infiltration rates were also adjusted to reflect a factor safety (FS) of 2
applied to the rates obtained from the infiltration test results and are summarized below.

TABLE 1 - PERCOLATION TEST RESULTS

L Pre-Adjusted o 2
Test Hole Test Depth Percolation Rate Infilt S'ltll]n Rate Soil Type
{feet) o (in/hr)
(in/hr)
B-6 5.0+ 12.24 1.60 Silty Sand
B-7 6.0+ 24,48 1.12 Silty Sand

1) Depth is referenced to the existing surface grade at the test location.
2} Reflects I'S of 2 per Worksheet H of OCTGD

It should be noted that the infiltration rate of the on-site soils represents a specific area and depth
tested and may fluctuate throughout other areas of the site.

The percolation test field data sheet, percolation rate conversion calculations and Worksheet H are
attached in this report.

4.4 Photoionization Detector (PID) Screening

Soil samples taken from our subsurface exploration were screened with a Photoionization Detector
(PID) to check for the possible presence of volatile vapors. Volatile vapors were detected within test
borings B-1 at 3.5 feet and B-4 at 10 feet and measured about 42,1 and 18.2 ppm, respectively, with
the use of a PID instrument. PID field-screening results are included on the soil boring logs and also
provided to our environmental department.

5.0 LABORATORY TESTING

Several laboratory tests were performed on selected samples considered representative of those
encountered in order to evaluate the engineering properties of on-site soils. The following are brief
description of our laboratory test results.

In Situ Moisture and Density

Tests were performed on select samples from the test borings to determine the subsoils dry density
and natural moisture contents in accordance with Test Method ASTM 2216-05. The results of these
tests are included in the Test Boring Logs enclosed in Appendix A.
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Sieve Analysis

Sieve Analyses including Passing No. 200 Sieve were performed on selected samples from Test
Borings B-2, B4, B-6 and B-7 to assist in soil classification. These tests were performed in
accordance with Test Method ASTM D 1140-00 {(Reapproved 2006) and ASTC C 1369-96. The
resuits of the sieve analyses are graphically presented as Figure 2 and passing no. 200 sieve results
are presented on Test Boring Logs, Appendix A.

Expansion

To evaluate the expansive potential of the near surface soils encountered during our subsurface
exploration, a composite sample collected from Test Boring B-2 (1 to 5 feet) was subjected to
Expansive Index (El) testing in accordance with Test Method ASTM D 4829-08a. The result of our
expansion index (El) test indicates that the near surface sample has a very low expansion potential
(El= 0).

Consolidation Test

The consoclidation characteristics of the site soils under anticipated loads were made on the basis of
one-dimensional consolidation tests. These tests were performed in general accordance with Test
Method ASTM D 2435-11. The test samples were inundated at 2,000 psf pressure in order to evaluate
the sudden increase in moisture condition (swell or collapse potential). Results of this tests indicated
that the near surface soils exhibited a low collapse potential of 0.04% and 0.63% at a loading of 2000
psf. The Consolidation test curves, Figures 3 and 4 are included in Appendix A.

Soluble Sulfate Analysis and Scil Corrosivity

A representative sample of the near surface soils which may contact shallow buried utilities and
structural concrete was performed fo determine the corrosion potential for buried ferrous metal
conduits and the concentrations present of water soluble sulfate which could result in chemical attack
of cement. The following table presents the results of our laboratory testing.

Parameter B-2
1 to 5 feet
pH 7.88
Chloride 96 ppm
Suifate 0.0156%
Resistivity 4,000 ohm-cm

The chloride content of the near-surface soils was determined for a selected sample in accordance
with California Test Method No. 422, The results of this test indicated that tested on-site soil has a
Low exposure fo chloride. The results of limited in-house testing of soil pH and resistivity were
determined in accordance with California test Method No. 643 and indicated that on-site soil is slightly
alkaline with respect to pH.
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These test results have been evaluated in accordance with criteria established by the Cast iron Pipe
Research Association, Ductile Iron Pipe Research Association, the American Concrete Institute and
the National Association of Corrosion Engineers. The test resuits on a near surface bulk sample from
the site generally indicate that tested site soils has a moderate corrosive potential when in contact
with ferrous materials. Therefore, special protection for underground cast iron pipe or ductile pipe may
be warranted depending on the actual materials in contact with the pipe. We recommend that a
corrosion engineer review these results in order to provide specific recommendations for corrosion
protection as well as appropriate recommendations for other types of buried metal structures.

Corrosivity testing also included determination of the concentrations of water-soluble sulfates present
in the tested soil sample in accordance with California Test Method No. 417. Our laboratory test data
indicated that near surface soils contain approximately 0.0156 percent of water soluble sulfates.
Based on the 2016 California Building Code (CBC), concrete that may be exposed to sulfate
containing soils shall comply with the provisions of ACI 318-05, Section 4.3. Therefore, according fo
Table 4.3.1 of the ACI 318-05, a low exposure o sulfate corrosivity can be expected for concrete
placed in contact with the tested on-site soils. No special sulfate resistant cement is considered
necessary for concrete which will be in contact with the tested on-site soils.

6.0 GEOLOGIC AND SEISMIC HAZARD

6.1 Active Fault Zones

The project site is located in the highly seismic Southern California region within the infiluence of
several fault systems. However, the site is not mapped within the boundaries of an Earthquake Fault
Zone as defined by the State of California in the Alquist-Priolo Earthquake Fault Zoning Act.

6.2 Seismic Hazard Zones

Our review of the published Seismic Hazard Evaluation Report for the Orange Quadrangle {within
which the subject site is located) indicates that the subject site does not lie within a designated
Liquefaction Hazard Zone. Therefore, an assessment of the potential for liquefaction is not considered
necessary.

General types of ground failures that might occur as a consequence of severe ground shaking
typically include landsliding, ground lurching and shallow ground rupture. The probability of
occurrence of each type of ground failure depends on the severity of the earthquake, distance from
faults, topography, subsoils and groundwater conditions, in addition to other factors. Based on our
subsurface exploration and the seismic designation for this site, all of the above effects of seismic
activity are considered unlikely at the site.
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6.3 Landslide Hazards

The subject site does not lie within the designated Landslide Hazard Zone based on our review of the
published Seismic Hazard Evaluation Report for the Orange Quadrangle. Since the subject site is
generally level and not located near unstable slope, mitigation of landslide hazards is not necessary
for the site.

7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our subsurface exploration and laboratory testing, the planned development
for the subject site is considered feasible from a geotechnical point of view provided the foliowing
conclusions and recommendations are incorporated in the design and project specifications.

Conditions imposed by the proposed improvement have been evaluated on the basis of the
engineering characteristics of the subsurface materials encountered during our subsurface
investigation and their anticipated behavior both during and after construction. Conclusions and
recommendations, along with site preparation recommendations and construction considerations are
discussed in the following sections of this report.

We recommend that Giles Engineering Associates, Inc. be involved in the review of the grading and
foundation plans for the site to ensure our recommendations are interpreted correctly. Based on the
results of our review, modifications to our recommendations or the plans may be warranted.

Effect of Proposed Grading and Construction on Adjacent Property

It is our opinion that the proposed construction and grading will be safe against geotechnical hazards
from landslides, settlement, or slippage and the proposed work wili not adversely affect the geologic
stability of the adjacent property provided grading and construction are performed in compliance with
the city code and in accordance with the recommendations presented herein.

71 Seismic Design Considerations

Faulting/Seismic Design Parameters

Research of available maps published by the California Geological Survey (CGS) indicates that the
site is not located within an Alquist-Priolo Earthquake Fault Zone. The potential for fault rupture
through the site is, therefore, considered to be low. The site may however be subject to strong
groundshaking during seismic activity. The proposed structure should be designed in accordance
with the current version of the 2016 California Building Code (CBC) and applicable local codes. Based
on our subsurface exploration, a Site Class D is recommended for design.
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According to the 2008 National Seismic Hazard Maps prepared by USGS, the San Joaquin Hills,
Puente Hills (Coyote Hills}, Elsinore:W+GI+T+J+CM, and Newport Inglewood Connected alt 2 faults
are the closest known active faults and are located about 6.51, 6.67, 941 and 10.46 miles,
respectively, from the site and with an anticipated maximum moment magnitude (Mw) of 7.10, 6.90,
7.85 and 7.50, respectively.

The proposed structure should be designed in accordance with the current version of the 2016
California Building Code (CBC) and applicable local codes. Within the International Code Council’s
2015 International Building Code (IBC), the five-percent damped design spectral response
accelerations at short periods, Sps, and at 1-second period, Spq, are used to determine the seismic
design base shear. These parameters, which are a function of the site’s seismicity and soil, are also
used as parts of triggers for other code requirements. The following values are determined by using
the USGS published U.S. Seismic Design Maps program based upon the 2016 CBC referenced
ASCE 7 (with July 2013 errata).

Site Class Definition (Table 1613.56.2} D

Mapped Spectral Response Acceleration Parameter, S; (Figure 1613.3.1(1) for 0.2 second) 1.488
Mapped Spectral Response Acceleration Parameter, Sy (Figure 1613.3.1(2) for 1.0 second) 0.543
Site Coefficient, F. (Table 1613.3.3 (1) short period) 1.000
Site Coefficient, F, (Table 1613.3.3 (2) 1-second period) 1.500
Adjusted Maximum Considered Earthquake Spectral Response Acceleration Parameter, Sus (Eq. 16-37) 1.488
Adjusted Maximum Considered Earthquake Spectral Response Acceleration Parameter, Sui (Eq. 16-38) 0.814
Design Spectral Response Acceleration Parameter, Sps (Eq. 16-39) 0.992
Design Spectral Response Acceleration Parameter, Sp1 (Eq. 16-40) 0.543

7.2  Site Development Recommendations

The following recommendations for site development have been based upon the assumed floor
elevation and foundation bearing grades and the conditions encountered at the test boring locations.

Site Clearing & Demolition

Clearing operations should include the demolition and removal of all existing landscape areas and
structural features such as building footings and floor slab, basement walls or other below-grade
construction, asphaltic concrete pavement, and concrete walkways within the area of the proposed
new building and site improvements.
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If desired, basement walls may be left in-place (outside the new building location). All basement walls
to be left in-place should be cut-off at least 3 feet below finished grade. The locations of any walis to
be left in-place should be evaluated to verify that the existing walls will not interfere with future utility
line excavation. The basement should be backfilled with a properly placed and compacted fill as
recommended in a subsequent section of this report.

All soils disturbed by the demolition and clearing operations should be removed and stockpiled for
future use. All debris resulting from the demolition and clearing operations should be legally disposed
off-site. Clearing operations should also include the removal of all vegetation within the area of
proposed development. Trees and large shrubs to be removed should include their stumps and major
roats. Existing pavement within areas of proposed development should be removed or processed to a
maximum 3-inch size and stockpiled for use as compacted fill or stabilizing material for the new
developmeni. Processed asphalt may be used as fill, sub-base course material, or subgrade
stabilization material beyond the building perimeter. Processed concrete or existing base may be
used as fill, sub-base course material, or subgrade stabilization material both within and outside of the
building perimeter. Due to the moisture sensitivity and variable support characteristics of the on-site
soils, the pavement is recommended to remain in-place as long as possible to help protect the
subgrade from construction traffic.

Should any wunusual soil conditions or subsurface structures be encountered during
clearing/demolition operations or during grading, they should be brought to the immediate attention of
the project geotechnical consultant for corrective recommendations.

Existing Utilities

All existing utilities should be located. Utilities that are not reused should be capped off and removed
or properly abandoned in-place in accordance with local codes and ordinances. The excavations
made for removed utilities that are in the influence zone of new construction are recommended to be
backfilled with structural compacted fill. Underground utilities, which are to be reused or abandoned
in-place, are recommended to be evaluated by the structural engineer and utility backfill is
recommended to be evaluated by the geotechnical engineer, to determine their potential effect on the
new improvement. If any existing utilities are to be preserved, grading operations must be carefully
performed so as not to disturb or damage the existing utility.

Building Area

Due to the presence of variable and low strength soils and the likely disturbance of the subgrade soils
during clearing operations, we recommend that the subgrade beneath the proposed building area be
over-excavated to a depth of at [east 2 feet below the bottom of proposed footings and/or slabs and at
least 3 feet below existing grade, whichever is deeper. The soil exposed at the bottom of the soil over-
excavation should then be examined by the geotechnical engineer to assess the suitability of these
soils for building support. The exposed soils should then be scarified, where possible, to a depth of 12
inches, moisture conditioned and then compacted to at least 90% of the soil's maximum dry density,
The lateral extent of this recommendation should include the area at least 5 feet beyond the new
building limits.
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Positive drainage devices such as sloped concrete flatwork, earth swales, and sheet flow gradients in
landscape, setback, and easement areas should be designed for the site. The drainage system
should drain to a suitable discharge area. The purpose of this drainage system is to reduce water
infiltration into the subgrade soils and to direct water away from buildings and site improvements.

Proofroll and Compact

After site clearing and lowering of site grades where necessary, the subgrades within the proposed
pavement areas should be proofrolled in the presence of the geotechnical engineer with appropriate
rubber-tire mounted heavy construction equipment or a loaded truck to detect very loose/soft yielding
soil which should be removed to a stable subgrade. Following proofrolling and completion of any
necessary over-excavation, the subgrade should be scarified to a minimum depth of 12 inches,
moisture conditioned and recompacted to at least 90 percent of the Modified Proctor (ASTM D1557-
00) maximum density. The upper 1 foot of the pavement subgrade should have minimum in-place
density of at least 95% of the maximum dry density. Low areas and excavations may then be
backfilled in lifts with suitable very low expansive (El less than 21) structural compacted fill. The
selection, placement and compaction of structural fill should be performed in accordance with the
project specifications.

The Guide Specifications included in Appendix D (Modified Proctor) of this report are recommended
to be used, at a minimum, as an aid in developing the project specifications. The floor slab subgrade
may need to be recompacted prior to slab construction due to weather and equipment traffic effects
on the previously compacted soils.

Reuse of On-site Soil

On-site material may be reused as structural compacted fill within the proposed building and
pavement improvement area provided they are moisture conditioned and compacted as
recommended, and do not contain oversized materials, significant quantities of organic matter, or
other deleterious materials. Care should be used in controlling the moisture content of the soils to
achieve proper compaction for pavement support. All subgrade soil compaction as well as the
selection, placement and compaction of new fill soils should be performed in accordance with the
project specifications under engineering controlled conditions.

Import Structural Fill

Any soil imported to the site (if required) for use as structural fill should consist of very low expansive
soils (El less than 21). Material designated for import should be submitted to the project geotechnical
engineer no less than three working days prior to placement for evaluation.

In addition to expansion criteria, soils imported to the site should exhibit adequate shear strength
characteristics for the recommended allowable soil bearing pressure; soluble sulfate content and
corrosivity; and pavement support characteristics.
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Subgrade Protection

The near surface soils that are expected to comprise the subgrade are sensitive to water. Unstable
s0il conditions will develop if these soils are exposed to moisture increases or are disturbed (rutted)
by construction traffic. The site should be graded fo prevent water from ponding within construction
areas and/or flowing into excavations. Accumulated water must be removed immediately along with
any unstable soil. Foundation concrete should be placed and excavations backfilled as soon as
possible to protect the bearing grade. The degree of subgrade instability and associated remedial
construction is dependent, in part, upon precautions taken by the contractor to protect the subgrade
during site development.

Siit fences or other appropriate erosion control devices should be installed in accordance with local,
state and federal requirements at the perimeter of the development areas to control sediment from
erosion. Since silt fences or other erosion control measures are temporary structures, careful and
continuous monitoring and periodic maintenance to remove accumulated soil and/or replacement
should be anticipated.

Fill Placement

Material for engineered fill should be moisture conditioned and compacted in accordance with the
specifications, be free of organic material, debris, and other deleterious substances, and should not
contain fragments greater than 3 inches in maximum dimension. On-site excavated soils that meet
these requirements may be used to backfill the excavated pavement areas.

All fill should be placed in 8-inch-thick maximum loose lifts, moisture conditioned and then compacted
in accordance with recommendation herein and with the enclosed “Guide Structural Fill
Specifications”. A representative of the geotechnical engineer should be present on-site during
grading operations to verify proper placement and compaction of all fill, as well as to verify compliance
with the other geotechnical recommendations presented herein.

7.3 Construction Considerations

Construction Dewatering

Groundwater was not encountered during our subsurface investigation. Therefore, groundwater is not
expected to impact shallow excavations for footings and utilittes. However, the site may be
susceptible to shallow perched water conditions. In the event that shallow perched water is
encountered, filter sump pumps placed within pits in the bottoms of excavations are expected to be
the most feasible method of construction dewatering.
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Soil Excavation

Some localized slope stability problems may be encountered in steep, unbraced excavations
considering the granular nature of the subsoils. All excavations must be performed in accordance
with CAL-OSHA requirements, which is the responsibility of the contractor. Shallow excavations may
be adequately sloped for bank stability while deeper excavations or excavations where adequate back
sloping cannot be performed may require some form of external support such as shoring or bracing.

7.4 Foundation Recommendations

Vertical Load Capacity

Upon completion of the building pad preparation, the proposed structure may be supported by a
shallow foundation system underiain by newly placed engineered fill. The foundation system may
consist of either independently constructed spread footings or monolithically constructed foundation
and floor slab thereby using a turned-down slab construction technique. Foundations may be
designed for a maximum, net, allowable soil-bearing pressure of 2,500 pounds per square foot (psf).
Minimum foundation widths for walls and columns shouid be 16 and 24 inches, respectively,
regardless of the calculated soil bearing pressure. The recommended allowable soil bearing pressure
may be increased by one-third for short term wind and/or seismic loads.

Reinforcing

The recommended minimum quantity of longitudinal reinforcing for geotechnical considerations within
continuous strip footing is four No. 5 bars (2 top and 2 bottom) continuous through column pads within
the strip footings. The recommended quantity of longitudinal reinforcing pertains to a minimum 12-
inch thick and a maximum 24-inch wide footing pad; additional reinforcing may be necessary if a
thinner or wider footing pad is used to deveiop equivalent rigidity. Conventional reinforcing is
considered suitable in isolated column pad footings. The final design of the foundations as well as
determination of the actual quantity of steel reinforcing and the footing dimensions should be
performed by the project structural engineer.

Lateral Load Resistance

Lateral load resistance will be developed by a combination of friction acting at the base of foundations
and slabs and the passive earth pressure developed by footings below grade. Passive pressure and
friction may be used in combination, without reduction, in determining the total resistance to lateral
loads. A one-third increase in the passive pressure value may be used for short duration wind or
seismic loads.

A coefficient of friction of 0.35 may be used with dead load forces for footings placed on newly placed
compacted fill soil. An allowable passive earth pressure of 250 psf per foot of footing depth (pcf)
below the lowest adjacent grade may be used for the sides of footings placed against newly placed
structural fill. The maximum recommended allowable passive pressure is 1,500 psf.
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Bearing Material Criteria

Soil suitable to serve as the foundation bearing grade should exhibit at least a loose relative density
(average N value of at least 8) for non-cohesive soils for the recommended 2,500 psf allowable soil
bearing pressure. For design and construction estimating purposes, suitable bearing soils are
expected to be encountered at nominal foundation depths following the recommended site
preparation activities. However, field testing by the Geotechnical Engineer within the foundation
bearing soils is recommended to document that the foundation support soils possess the minimum
strength parameters noted above. If unsuitable bearing soils are encountered, they should be
recompacted in-place, if feasible, or excavated to a suitable bearing soil subgrade and to a lateral
extent as defined by ltem No. 3 of the enclosed Guide Specifications, with the excavation backfilled
with structural compacted fill to develop a uniform bearing grade. As an alternate, a lean concrete
slurry (minimum 28-day compressive strength of 500 psi) could be used as backfill and would limit the
lateral over-excavation as needed with a soil backfill. If the lean concrete slurry option is used, it
should extend at least 3 inches beyond fo footing element. The effectiveness of the lean concrete
option may also be limited due to anticipated caving within the granular soils.

Foundation Embedment

The California Building Code (CBC) requires a minimum 12-inch foundation embedment depth.
However, it is recommended that exterior foundations extend at least 18 inches below the adjacent
exterior grade for bearing capacity and to provide greater protection of the moisture sensitive bearing
soils. Interior footings may be supported at nominal depth below the floor. All footings must be
protected against weather and water damage during and after construction, and must be supported
within suitable bearing materials.

Estimated Foundation Settlement

Post-construction total and differential static movement (settlement) of a shallow foundation system
designed and constructed in accordance with the recommendations provided in this report are
estimated to be less than % and 4 inch, respectively, for static conditions. The estimated differential
movement is anticipated to result in an angular distortion of about 0.002 inches per inch on the basis
of a minimum clear span of 20 feet. The maximum estimated total and differential movement is
considered within tolerable limits for the proposed structure provided it is considered in the structural
design.

7.5 Floor Siab Recommendations

Subgrade

The floor slab subgrade should be prepared in accordance with the appropriate recommendations
presented in the Site Development Recommendations section of this report. Foundation, utility
trenches and other below-slab excavations should be backfilled with structural compacted fill in
accordance with the project specifications.
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Design

The floor of the proposed building may be designed and constructed as a conventional slab-on-grade
supported on a properly prepared subgrade. If desired, the floor slab may be poured monolithically
with perimeter foundations where the foundations consist of thickened sections thereby using a
turned-down slab construction technique. The minimum slab reinforcing for geotechnical
considerations is recommended to consist of No. 3 rebars at 18 inches on center, each way. Based
on the recommended reinforcing and the assumed live loading, the slab is recommended to be a
minimum of 4 inches in thickness. A gualified structural engineer should perform the actual design of
the slab to ensure proper thickness and reinforcing.

A minimum 10-mil synthetic sheet should be placed below the floor slab to serve as a vapor retarder
where required to protect moisture sensitive floor coverings (i.e. tile, or carpet, etc.). The sheets of the
vapor retarder material should be evaluated for holes and/or punctures prior to placement and the
edges overlapped and taped. If materials underlying the synthetic sheet contain sharp, angular
particles, a layer of coarse sand (Sand Equivalent>30) approximately 2 inches thick or a geotextile
should be provided to protect it from puncture. An additional 2-inch thick layer of coarse sand may be
needed between the slab and the vapor retarder to promote proper curing. Proper curing techniques
are recommended to reduce the potential for shrinkage cracking and slab curling.

Estimated Movements

Post-construction total and differential movements of the floor slab designed and constructed in
accordance with the recommendations provided in this report are estimated to be less than %2 and 14
inch, respectively. Movements on the order of those estimated for foundations should be expected
when the foundation and floor slab are structurally connected or constructed monolithically. The
estimated differential movement is anticipated to occur across the short dimension of the structure.
The maximum total and differential movement is considered within tolerable limits for the proposed
structure, provided that the structural design adequately considers this distortion.

7.6 New Pavement

The following recommendations for the new pavement are intended for vehicular traffic associated
with the restaurant development within the subject property.

New Pavement Subgrades

Following completion of the recommended subgrade preparation procedures, the subgrade in areas
of new pavement construction are expected to consist of existing soil that exhibit a very low expansion
potential. The anticipated subgrade soils are classified as a fairs subgrade material with estimated R-
value of 40 to 50 when properly prepared based on the Unified Soil Classification System designation
of SM. An R-value of 40 has been assumed in the preparation of the pavement design. It should
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however, be recognized that the City of Orange may require a specific R-value test to verify the use of
the following design. It is recommended that this testing, if required, be conducted following
completion of rough grading in the proposed pavement areas so that the R-value test results are
indicative of the actual pavement subgrade soils. Alternatively, a minimum code pavement section
may be required if a specific R-value test is not performed. To use this R-value, all fill added to the
pavement subgrade must have pavement support characteristics at least equivalent to the existing
soils, and must be placed and compacted in accordance with the project specifications.

Asphalt Pavements

The following table presents recommended thicknesses for a new flexible pavement structure
consisting of asphaltic concrete over a granular base, along with the appropriate CALTRANS
specifications for proper materials and placement procedures. An alternate pavement section has
been provided for use in parking stall areas due to the anticipated lower traffic intensity in these areas.
However, care must be used so that truck traffic is excluded from areas where the thinner pavement
section is used, since premature pavement distress may occur. In the event that heavy vehicle traffic
cannot be excluded from the specific areas, the pavement section recommended for drive lanes
should be used throughout the parking lot.

ASPHALT PAVEMENTS

Materials Thickness (inches) CALTRANS
Parking Stalls Drive Lanes : Specifications
{Tl=4.0) {T1=5.0}

Asphaltic Concrete .

Surface Course (b) ! 1 Section 39, (a)

Asphaltic Concrete _

Binder Course (b) 2 2 Section 39, (a)
Crushed Aggregate .

Base Course 4 6 Section 26, Class 2 (R-value at least 78)

NOTES:

(a) Compaction to density between 95 and 100 percent of the 50-Biow Marshall Density
(b} The surface and binder course may he combined as a single layer placed in one lift if similar materials are utilized.

Pavement recommendations are based upon CALTRANS design parameters for a twenty-year design
period and assume proper drainage and construction monitoring. It is, therefore, recommended that
the geotechnical engineer monitors and tests subgrade preparation, and that the subgrade be
evaluated immediately before pavement construction.

Portland Concrete Pavements

Portland Cement Concrete pavements are recommended in areas where traffic is concentrated such
as the entrance/exit aprons as well as areas subjected to heavy loads such as the trash enclosure
loading zone. The preparation of the subgrade soils within concrete pavement areas should be
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performed as previously described in this report. Portland Cement Concrete pavements in high stress
areas are recommended o be at least 6 inches thick containing No. 3 bars at 18-inch on-center both
ways placed at mid-height. The pavement should be constructed in accordance with Section 40 of
the CALTRANS Standard Specifications. A minimum 4-inch thick layer of base course (CALTRANS
Class 2) is recommended below the concrete pavement. This base course should be compacted to at
least 95% of the material’s maximum dry density.

The maximum joint spacing within all of the Portland Cement Concrete pavements is recommended to
be 15 feet to control shrinkage cracking. Load transfer reinforcing is recommended at construction
joints perpendicular to traffic flow if construction joints are not properly keyed. In this event, %-inch
diameter smooth dowel bars, 18 inches in length placed at 12 inches on-center are recommended
where joints are perpendicular to the anticipated traffic flow. Expansion joints are recommended only
where the pavement abuts fixed objects such as light standard foundations. Tie bars are
recommended at the first joint within the perimeter of the concrete pavement area. Tie bars are
recommended to be No. 4 bars at 42-inch on-center spacings and at least 48 inches in length.

General Considerations

Pavement recommendations assume proper drainage and construction monitoring and are based on
traffic loads as indicated previously. Pavement designs are based on either PCA or CALTRANS
design parameters for twenty (20) year design period. However, these designs are also based on a
routine pavement maintenance program and significant asphalt concrete pavement rehabilitation after
about 8 to 10 years, in order to obtain a reasonable pavement service life.

7.7 Recommended Construction Materials Testing Services

The report was prepared assuming that Giles will perform Construction Materials Testing (CMT)
services during construction of the proposed development. In general, CMT services are
recommended (and expected) to at least include observation and testing of foundation and pavement
support soil and other construction materials. It might be necessary for Giles to provide supplemental
geotechnical recommendations based on the results of CMT services and specific details of the
project not known at this time.

7.8 Basis of Report

This report is based on Giles’ proposal, which is dated October 18, 2016 and is referenced by Giles'
proposal number 2GEP-1610016. The actual services for the project varied somewhat from those
described in the proposal because of the conditions that were encountered while performing the
services and in consideration of the proposed project.

This report is strictly based on the project description given earlier in this report. Giles must be nofified
if any parts of the project description or our assumptions are not accurate so that this report can be
amended, if needed. This report is based on the assumption that the facility will be designed and
constructed according to the codes that govern construction at the site.

%GILES ENGINEERING ASSOCIATES, INC.
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The conclusions and recommendations in this report are based on estimated subsurface conditions
as shown on the Records of Subsurface Explorafion. Giles must be nofified if the subsurface
conditions that are encountered during construction of the proposed development differ from those
shown on the Records of Subsurface Exploration because this report will likely need to be revised.
General comments and limitations of this report are given in the appendix.

©® Giles Engineering Associates, Inc. 2018

%GKES ENGINEERING ASSOCIATES, INC.







ey ALMOND." = AVENUE "

=9 “m&} [“ oo teuBL smﬁﬂ'} | SR intat: . e | ey
166.82¢) £6° \ Ll T i gl o Gk z gl . i
P T ~ g 2

| t57:302) o, ; =
Js642 L %ﬁﬁ}n i‘ 18874) Lo | m.m oK 0l I 4 et
ol g 11 \l f | 5 " |
R B =l e i 0\ N et B/ 0 R e e i ==
A 1 | ;| i | [ | i{ )
e e e e
(157,054 Fso;\ LT ”’2; %15‘%._2:1;‘?-;;1 e - |’_ N 9 f,ﬂ,:ﬂ - p— { AL — —— — —_ p— —-I_ﬂ
LA I Fs{ (emsti) PS8 ("’““*”5 (ma3n) s~
(162.84) TW = B _;I < | I I \
0 3 ; \
15?38 w K 157.44 FS } B g |BE o APPROXIMATE |Et
e G - i EXISTING |88
I= 15770 TC_AS T } Ll o BUILDING v
5 15720 FS = ®O CANOPY
03 |
b3
R & L
; = f15.62 L
N Sl e—=—— D —
o [ b Y e
] = | as
w E z:\ e |55 4 &8
[ RBE o
i 1 88 pe
%
s 162.01) TW ’;g ;.3_%
| B8l B#
J A
15837 TC
[ 157.67 F5
.-ﬁfﬁ i7%
&5 |
158.43 TG 15443 TC_ "
15028 0 }"';me rs[_ G AST93FL \"_ : me, I
NB9'57°02°W 268.61° 1. ., E“/ 5
f LIMITS OF
5 | " |GRADING
RN ‘ | p
11345 PROAFD DEPTH . ?
Gries € nNGINEERING ) SSOCIATES, INC. — oo iy w b
1965 N. MAIN STREET i APPROXIMATE
ORANGE, CA 92865 (714)279-0817 ~~.__ SCALE
R UL EE | SRR SIS RS, | |] G ety i oo B'W W —
FIGURE 1
TEST BORING LOCATION PLAN
PROPOSED CHICK-FIL-A RESTAURANT NO. 04003 LEGEND:
MAIN & ALMOND FSU —_®
202 SOUTH MAIN STREET
ORANGE, CALIFORNIA G GEOTECHNICAL TEST BORING e
DESIGNED | DRAWN SCALE DATE REVISED 1.) TEST BORING LOC/
(@ GEOTECHNICAL TEST BORING /
ELG J3Z approx. 1"=40' 12-08-16 05-16-18 3 PERCOLATION TEST BORING 2) BS.?_ISEEE #’lggPDEVERlég
PROJECT NO.: 2G-1610007 CAD No. 2g1610007-bip2 ( 7




4 U.8, SIEVE OPENING IN INCHES | U.B, SIEVE NUMBERS ] HYDROMETER 1
. g 43 245 .'l a4 W2 ag 3 & g10 441695 30 40 50 70 100440200
100 T 1 %‘:ﬁiﬂ-]i TITTTTT IR
: ; " el gt
" M‘m_ "\-\
80 mlN
IR
N
P Y
R70 -
¢ \ | @
E
N \
T80 \ ".1‘ ;
*: -l
£50 L
R ® R
8 \
Y40
W y
B &
G
&30
H
i 20
10}
100 10 | 1 0.1 0.01 0.00
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT OR CLAY
coarse | fin coarse medium |  fine .
Specimen Identification  Classification MC%| LL | PL | PI | Cc | cu
® BS 3.5 Silty Sand
o B-7 3.5 Sity Sand with little Gravel
‘Specimen Identification | D100 | D60 D30 D10 "%Gravel | %Sand | %Silt | %Clay
o B6 35 475 012 0.0 54.0 46.0
X BT 3.6 9,50 0.21 5.0 60.0 35.0
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CONSOLIDATION / COLLAPSE TEST ASTM D2435/ASTM D5333
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COMNSOLIDATION STRAMN {infin)

f VERTICAL LOAD {psf)
. . i

Classlfication Silty 8and

Buoring No. B.1

Sampla Na. 2.C8 Initlal Moisture Content (%) 114
Depth (fi.) 35-50 Final Moisture Content (%) 14.5
Efevation Natural Density {pof) 119.9
Liquid Limit NP Initial Dry Density {pef) 107.6
Plasiic Limit NP Final Dry Density {pof) 18,6
Specimen Diameter (in.) 242 Collapse at 2000 psf 0.04%
Initial Specimen Thickness (In.) 1.00

Sample inundated at 2000 psf pressure

Project: CFA#4003
Qrange, CA GILES ENGINEERING ASSOCIATES, INC.

Client: Chick-fll-A Inc.

-GEOTECHNICAL, ENVIRONMENTAL, AND CONSTRUGTION MATERIALS-

Project No.: 2G-1610007 1865 NORTH MAIN STREET, ORANGE, SALIFORNIA

OFFICE: 714-279-0847  FAX : 714-275-9687

Figure No.: 3




CONSOLIDATION / COLLAPSE TEST ASTM D2435/A8TM D5333

0.000

0.008

0.010

0.016

0.020

0.025 |-

0.030

0,035

0.040 -

0.046

0.060

0.058

0.060 -

0,085

CONSOLIDATION STRAIN {infin}

0.070
0.075

€.080

.084

0.090

0,095

| NN 1

0,100
10

100

1000 10400 100000
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Classification
Boring No.
Sample No,
Depth (f.)
Elevation
Liguid Lirnit
Plastic Limit

Silly Sand

10.0-11.5

Specimen Diameter {in,)
tnitial Spacimen Thickness (in.)

Sample inundated at 2000 psf pressure

B-1
4GS

NP
NP
242
1.00

Initial Moisture Content (%) 18.2
Final Moisture Content (%) 20,1
Natural Density (pcf) 119.7
Initial Dry Density {pcf) 101.3
Finat Dry Density (pcf) 107.6
Coliapse at 2000 psf (.63%

Project;
Clignt:
Project No.:

Figure No.:

CFA#4003
Orange, CA
Chick-fil-A Inc.

2G-1810007

GILES ENGINEERING ASSOCIATES, INC.

-GEOTECHNICAL, ENVIRONMENTAL, AND CONSTRUGCTION WATERIALS-
1885 NORTH MAIN STREEY, ORANGE, CALIFORNIA
OFFICE:; 714-270-0817  FAX : T14-274-9507




BORING NO. & LOCATION:

B-1 TEST BORING LOG
SURFACE ELEVATION: PROPOSED CHICK-FIL-A RESTAURANT #4003
168.6 feet
COMPLETION DATE: 202 SOUTH MAIN STREET
119116 ORANGE, CA GILES ENGINEERING
EiELD REP: ASSGCIATES, 'NC-
LARRY BALLARD PROJECT NO: 2G-1610007
£ 8 ‘”'% N | S| % | Q W | o NOTES
i1 v 1 o}
MATERIAL DESGRIPTION £ § §"§ et | s | e | )
g ] HE
Approximately 4.5 inches of asphaltic . -
1 concrete 1 ]
Brown Silly fire Sand - Molst (Flll) A1 I 1-55 4 g | BDL
Light Brown Silty fine Sand, trace of Clay - Ii -
- Moist (Native) il 4
A = {55
i 2l T 2-Cs 8 1| 421 [Dd=107.5 pet
Z 1
Brown to Light Brown fine to coarse Sand, LA .
- trace fo [ittle SIL, some Gravel - Damp to o [ J s | 9 5 | BOL |Dd=110.2 pct
Moist Y -
. BT A
5 9 - 180
[ < 1
o 10—
QOlive Brawn Silty fine 1o coarse Sand, some [/ B
- Clay, frace to litle Gravel, some thin layers of % - 4cs | 8 18 | BOL | Dd=101.3 pof
Sandy Clay - Moist fo Very Moist % -
e % 16—
i // il 5.85 2 21 | BOL
7
| No grounchvater encountered
- Boring Terminated at about 18,5 feet (EL.
142
7 Water Observation Data Remarks:
¥ | Water Encountered During Drilling: None €S = California Split Spoon
I | Water Level At End of Drilling: $4 = Standard Penelration Test
—a [ Cave Depth At End of Drilling:
Y | Water Level After Drilling: BOL - Belaw Detectlon Leve!

GILES LOG REPORT 2G-1510607.GP) SGHLESGDT 12712018

Cave Depth After Drilling:

Changes in strata indicated by the finos are approximmia boundery betwaen sall typas. Tha actust Iransillon may b gradual ard may vary eonsidorahly betwasn test Borngs, Location of test borng

is shown on the Boring Location Plan,




BORING NO. & LOCATION:
B TEST BORING LOG

SURFACE ELEVATION: PROPOSED CHICK-FIL-A RESTAURANT #4003

168.9 feat
COMPLETION m‘rE: 202 SOUTH MAIN STREET

11/19/18 ORANGE, CA GILES ENGINEERING
T ASSOCIATES, INC.

LARRY BALLARD PROJECT NO: 2G-1610007

MATERIAL DESCRIPTION

& oo a|w]|,
3 Nl ten | wsn | ey | gy | PP NOTES

Depth {ft)
Elevation
Sample

1 Approximataly 4.5 inches of asphaltic

concrete | L
5 Jie Pgu¢=25%
Brown Silty fine Band, trace of Clay - Molst m: n 1-8§ 4 11| 8DL
_(Fil) - / 5/4
- Brown to Light Brown Silty fine Sand, trace to 5'/" | +
litthe Clay, littte Graval - Damp lo Moist )/,’ 165 B, 355
. (Native) é T 288 | 2 12 {moL| ™
" ,,r/" ¥ 5 el
/ ,
i Al S
] Pyy=16%
3 7 A 3-88 | 14 5 | 8DL
[ .
7!
R 7 4150
/i 10t
. P o P =0%
] g:-guggif_ifga%apnd. frace fo litle Silt, fittle " ':C L 4SS “ 3 oo |7
i bl
0 I
. i -
52 15t
Olive Brown Sandy Clay, litle Siit, trace of /77
- Gravel - Very Moist % + 585 | 3 22 | BOL

Ma groundwater encountered
- Boring Terminated at about 16.5 feet (EL.

142.4
§
8t
e
% p
=
]
=
g ..
&
a0 Water Observation Data 3 Remarks:
g ¥ | Water Encountered During Drilling: None 55 = Standard Penetration Test
[s] 1o e
G ¥ | Waler Level At End of Drilling: BOL - Below Detection Level
gl Cave Depth At End of Drilling:
ol X | Water Leval After Drilling:
;% - Cave Depth After Drilling:

Ghangen [ siraty Indicated by the {lngs dre approximate baumndary betwoen soll typas. The aatusl iransition may bs rndua!un.ﬁrm vary consithrably batwean tdst horings, Locatfon of inst beilng
issl@vmonlhaﬂurmm.mm on Plan. we i ypa yhoo yvan ¥ B o



Cave Dapth At End of Drilling:

Water Level After Drilling:

e

‘ Gave Depth After Drilling:

BDL - Betow Datectlon Leval

BORING NO. & LOCATION: _
B-3 TEST BORING LOG
SURFACE BELEVATION: PROPOSED CHICK-FIL-A RESTAURANT #4003
158.4 fael
COMPLETION DATE! 202 SOUTH MAIN STREET
111916 ORANGE, CA GILES ENGINEERING
FIELD REP: ASSOCIATES, INC.
LARRY BALLARD PROJECT NO: 2G-1610007
MATERIAL DESCRIPTION § £ of nof Qe @ R Wl NorEs
2 2 gg wsn | wsn [ 0 | (8
&1 w z
n_Approximately 8 inches of asphaitic concrete s -
_Brown Silty fine Sand - Moist (Fill) ) R 1
- Light Brown to Brown Silty fine Sand, litle 7]} ] 188 | 2 g | BoL
Clay - Moist (Native) ﬁ i -
. ;,;‘( . -
) b 185
. / .
Al i 2c8 | 6 11 | BDL |Dd=104.4 pef
" 2l —_
,}5; 5
% L
Light Brown fine to coarse Sand, trace to little ¢ -
- Silt, some Gravel - Damp o f o s | 17 3 | BOL |pda103.4 pet
i e
0 B
- G
i 52 | 408 | 22 3 | 18.2 |Dd=110.1 pef
"C L
» ) -
o j Sy
B o |
3o o
e — voe B
Olive Brown Clayey fine Sand - Moist /// i 4.C8 3 1 | EoL
. 7 1
[ No groundwater encountered
- Boring Temminated at about 16.5 feet (EL.
141.9)
I
al
il
fg- .
1]
|
3
g "
E‘ Water Observation Data B Rermarks:
g ¥ | Water Encounlered During Drilling: Nons 8 = California Split Spoon
% S!— Water Lavel At End of Df‘”ﬁl‘lgt S = Standard Penatration Test
|
&

Changes o irats indicated by the I!Imn are approxlmate haundary botveeen soll types. The acltasl tranaltion may bs gradual and may viry considorably botwaen toat borings. Location of test boring
an,

{8 shawn on ta Boring $-ovation P
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BORING NO. & LOCATION: ' ]
B.4 TEST BORING LOG
SURFACE ELEVATION: PROPOSED CHICK-FIL-A RESTAURANT #4003
169.3 fsel
COMPLETION DATE: 202 SOUTH MAIN STREET
1119/18 ORANGE, CA GILES ENGINEERING
FIELD REP: ASSOCIATES, INC.
LARRY BALLARD PROJECT NO: 2G-1610007
_ _ gl 5| & ala|alw
MATERIAL DESCRIPTION g E %ﬁ N o | een | asn | ew PID NOTES
&1 NES
hApproximately 4 inches of asphaltic concrete - "
[ Brown Silty fine Sand, trace of Gravel - Moist |+ T Pooy=37%
(Fill §e ] 188 | 3 12 | BoL
Light Brown to Brown fine to coarse Sand, - -
- trace to litlle SHt, iittle Gravel - Damp (Native} s 1
N e | Fyg=B%
55| 288 | 11 3 |eoL| "
o L §—
- o T Paos=5%
i | 358 | 18 3 leoL|
3 150
_ T m 4-88 | 10 6 |80
Olive Brown to Brown Silly fine Sand, some ﬁ i
. Clay, some layers of S8andy Clay - Very Molst % 4
i % - 145
- =
L % ] 588 | 3 18 | BDL
7 2
[ No groundwater encountered
L Boring Terminated at about 16.5 feet (EL.
142.89
Water Observation Data Remarks:
Y. | Water Encountered During Drilling: None 88 = Slandard Penetration Test
| T | Water Level A End of Drilling; BDL - Below Delection Leve!
== | Cave Depth At End of Drilling:
Y. | Water Leve! After Drilling:
o | Gave Depth After Drilling:

Changee In slraln Indicaind by tha lines sre approximate beundury ditweaen st types. The nctusl ransition may be gradurl snd may vary conslderably botwoen test horings. Location of tost bl
isah@”ﬁnml & Boring Location Plan. ks 4 fype yheg yyany Y 8 on of testbaring
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BORING NQ. & LOCATION:

B-5 TEST BORING LOG

SURFAGE ELEVATION: PROPOSED CHICK-FIL-A RESTAURANT #4003
168 feet

COMPLETION DATE: 202 SOUTH MAIN STREET
111918 ORANGE, CA GILES ENGINEERING
FIELD REP: ASSOCIATES, INC,
LARRY BALLARD PROJECT NO: 2G-1810007
MATERIAL DESCRIPTION £ é -g'g N Qe | @ op QW ores
| 2| §] E® (ef) | (s | (sf | ()
8| i@ 5%
Approximately 4 inches of asphaltic concrete
over 4 inchas of aggregate base e 157k
Brown Silty fine Sand, trace to litie Clay - |
| Maoist (Fill) e
Brown to Light Brown Slity fine Sand to 21 1
| Clayay fine Sand, some pockels of Sand - il 1 1-88 5 7Rt
Damp to Moist (Native) A
- / ',: 28—
- f 41580
-
. o +
“li!
)
/ \
3 Al 4
}/ )
% 2-55 7 § | BbL
fe ,4" A P
"
4l 58
) No groundwater ancountered
| Boring Terminated at about 6 feel (EL. 153Y
Water Observation Data Remarks:

Water Encountered Durlng Drilling: None

Water Level At End of Drilling:

=t Cave Depth At End of Drifling:

L | Water Level After Drilling:

Cave Depth Affer Drilling:

BOL - Below Detection Lavel

S§8 = Standard Peretretion Test

Clibngyad ia ktrats indicatod hr iha linds are approximate bountary betwaen soll types. ‘The acdusl trensidon may e gradum ancniby vory congldarably between tost borngs. Location of test boring

13 ahotwn on the Boring Losatlon Plnn,




BORING NO, & LOCATION: T
B-6 TEST BORING LOG
SURFACE ELEVATION; PROPOSED CHICK-FIL-A RESTAURANT #4003
157 fost
CONMPLETION DATE: 202 SOUTH MAIN STREET
1141818 ORANGE, CA GILES ENGINEERING
S ASSOCIATES, INC.
LARRY BALLARD PROJECT NO: 2G-1610007
) E| 8 Q Q Q w
8 B = u 11 £
MATERIAL DESCRIPTION £| § | Ea N wsh | st | sn | e | PP NOTES
o 2 E d
i 4] [F1) *
Approximately 5 inches of asphaltic concrete
Brown Silty fine Sand, fittle Clay - Damp T
| (Native) R
88 | 7 5 | 8oL
. 418661
— 2‘5.....-..
258 | 17 5 | BDL
» A 1625
Boring Terminated at about 5 feet (EL, 152/ i
o
5
a -
8
]
g A
:‘»‘-E Water Observation Data Rermarks:
c| ¥ | Water Encountered During Drilling: None 55 = Standard Penetration Test
% Y| Water Level At End of Drilling: BDL - Below Detagtion Leve|
= | Cave Depth At End of Drilling:

Cave Bepth Afler Drilling:

Changes In atyats Indioate d by the lines are approximate beundary betwoan soll 6. Tho actusd transiion maba Munlnndmn vty cunslderably batwiun test hotings. Losath test :
Ismhe.\nvmon!hu'ﬂoﬂngl,ocnton!’lan. app ary typa y o [ Y vaty cong Y Drings. 6 of test boring

GILES L0

’ ¥ | Water Lavel Aftar Drilling:




BORING NO, & LOCATION:
B-7 TEST BORING LOG
SURFACE ELEVATION: " PROPOSED CHICK-FIL-A RESTAURANT #4003
167.6 fest
COMPLETION DATE: 202 SOUTH MAIN STREET
11119116 ORANGE, CA GILES ENGINEERING
FIELD REP: ASSOCIATES, INC.
LARRY BALLARD PROJECT NO: 2G-1810007
MATERIAL DESCRIPTION £l 8 ﬁg N S G AW e
AR AR ¥ e | s | tsp | (w
) g i A
Approximately 5.5 inches of asphaltic — 1575
conerete _ i
Brown Silty fine Sand, trace to little Clay - AL -
| Moist (Nalive) ?’ , .
. ? J
25 B :
v 188 | 4 & | BOL
I ZH i
5{; §i B
%
Al
~ gf: [ 251 1as5p5
oyt
i %
,//j‘ -
% J
» / | -
/ fon
]
7l
N il 4
/ i et
il 288 | 2 8 | BOL
: % N
é » i
- Al 801152k
" No groundwater encountered _
Boring Terminated at about 6 faet (EL.
" 151.689
5
&k
ail
B
]
g =
g Water Observation Data Remarks;_
e & 1 Water Encountered During Drilling: None S5 = Btandard Panetration Test
§ ¥ | Water Level A End of Drilling: BDL - Below Delaction Level
g Cave Depth At End of Driling:
21 X | Waler Lavel After Drilling:
3~ | Cave Depth After Drilling:

Changas in sirata Indiested Ly tio llias are approximate boundary botwean soll types, The sctunt transillon may be gradual and may vary conalderably botwesn tast borlsgs. Location of inst hering
I shawn on the Baring L0868t on Plan,



HORING NO. & LOCATION;
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T4 shewn on the Baring Ladation Flan,

B-B TEST BORING LLOG
SURFAGE ELEVATION: FROPOSED CHICK-FIL-A RESTAURANT #4003
157.5 faet
COMPLETION DATE: 202 SOUTH MAIN STREET
1119118 ORANGE, CA GILES ENGINEERING
FIELD REP: ASSDCIATES, INC.
LARRY BALLARD ~ PROJECT NO: 2G-1810007
@
MATERIAL DESCRIPTION £l § %E | Qe S A E W oTes
' | g §| & (sh) | s | ) | 0
SERRE
Approximataly 2.5 inchas of asphaitic
goncrete du
Brown Silly fine Sand, trace to iiitle Clay, Al
| some pockets of fine Sand - Mals! (Native) jzf Z 1
5 it J
).
il
vt 1.88 3 g | apL
. ﬁ ol
AL
7
/.
- 2l 28—-1s8.
7
/ )
.. ,} L
]
2l
fuuc f af
/ i
2l
R 5 +
/ |
2| 258 | 7 7 | BDL
L ﬁ ‘ 1
7l
i No groundwater entounterad
| Boting Terminated at about 5 feet (EL.
152.5Y ,
Water Observation Data Remarks:
¥ | Water Encountered During Drilling: None S5 = Standard Penetration Tast
¥ | Waler Level At End of Drilling: BOL - Below Dstaction Level
~e | Gave Depth At End of Dilling:
Y | Water Level Afler Drililng:
= | Cave Deplh After Drilling:
Changes In steats indigated lhelllnes ars approximate houndary batwoan ecil types. The actusl transltlon may be gradual and may vary cansliderably botwaen tost borings. Location ot 188t borirg




TECHNICAL GUIDANCE DOCUMENT APPENDICES

Percolation Test Data Sheet

Project: l(}fh = (Nanae lproject o:| 2 6-[( 100y |pate: | v-{9-16
TestHole No: B-b  [TestedBy: LY
Depth of TestHole, Dy | &= ' |USCS Sofl Classification: Silby Lewmed (3TN
Test Hole Dimenstons (Inches) Length Width
Diameter {ifround)=] €Y | sides (if rectangular)=
Sandy Soil Criteris Test®
Greater
Time Initial Final Changein{ thanor
Interval, | Depthio | Depthto Water |Equal to 67
Trial No. | Start Time { Stop Time | {mIn.} |Water {In.}{Water {in.) | Level{in.) {y/n}
1 .
2

“4f two consecutive measurements show 1hat six Inches of water seeps away In lass than 25
minutes, the test shall be run for an additional hour with messurements taken every 10 minutes.
Other wise, pre-soak (fill) overnight, Obtaln st least twelve measurements per hole over st least

2o in

six hours (approximately 30 minute intervals) with s precision of at least 0.25",
m R Fr -
Time Initial Final Change in Percolation
tnterval | Depthtopg- Depthiglyy Water Ly Rate
Trial No. | StartTime | StopTime | (min) |Water U Water(jr(g Level {Igd | {imin./in}
U sy | q2:es| 30 | e | & f) .44
2 1pirl | [Ligé 20 LK | H N 0. 70
3 12137 \:i1) b 370 4,30 | 1o L0
4 |t 1:SR | %o 3,65 | #48 | 583
5 1g9 20 20 248 | 3.9 | 0,83
6l _ac3e | 3ied 20 242 | 4o) | 0.LH
7 3501 | 373) 30 | 24! | 44| 0.4
8 313 4oy | Bv 2.4 | H¥r | ol
9
10
11
12
13
14
15
COMMENTS: asurcel 1A Fz.:,}
L Aobus-lcai Yevolatiin @o}\ = bXy % !_2:% (,m
| | v

é 5 ' GILES ENGINEERING ASSOCIATES, INC.



TECHNICAL GUIDANCE DOCUMENT APPENDICES

Percolation Test Data Sheet

Project: | CPN -Brawge  |ProjectNo:| 4 & -1 1608 [pate: | 1-19-1h
TestHole Nb: B [tested By: - B
Dapth of Test Hole, B I |uscs soll Classification: S
Test Hole Dimenslons (Enches) Length Width
Diameter {If round)= | g U [ sides (if rectangular}=
Sandy Soil Criteria Test™
Greater
Time Initlal Final ChangeIn| thanor
intarval, | Depthto | Depthto Water  [Equal to 6™
Trial No. | Start Time | StopTime | [min) |Water (in.) | Water (in.} | Level {in.) {y/n)
1
2

*If two consecutive measurements show that six inches of water seeps away in lessthan 25
minutes, the test shal! be run for an additional hour with measurements taken every 10 minutes,
Other wise, pre-soak (flll} overnight. Obialn at least twelve measuremants par hole over at least

4

fhe

six hours {approximately 30 minute intervals) with a precision of at least 0.25",
matery 2u mi o B i m
Time initlal Final Change in § Parcolation
Interval Depthtq,{f Depthtdf” Walerfff” Rate
Trial No. |StartTime | StopTime§ {min,) [Waterlin.) iWster Us.) Level(rrgﬁ {min./In.)
1 koo | )% e ¥io | B0 | L
2l ;31 | e 20 | 498 | £33 | o9
alyger ity g6 | 485 | SEC | b
4 12i4e 1250 lo Hi Ko L4 | eayr
5 12751 Jio) V] M EY | &) 0,6V
8 o 11y b 4.9 AL iy T
7 1.3 1:12% D 495 | L3¢ | o0
8l 178 | 1143 o 10 | £:47 | 0,37
s oyl | x4 | o | e1g oy | 6.3y
10
11
12
13
14
. _
COMMENTS: (Weasured cin .{’u)r
Bec Pogjiskd Qerwohdon fok = O Zhane 20 Comine 2,43,
fomm r.r Thr
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

| Assigned | Factor | Product {p)
Factor Category Factor Description | Weight (w) | Value (v) |[p=wxv
Soll assessment methods 0.25 a2 0.X50
' Predominant soil fexture 0.25 oy 0.
A iuitabn;yem Site soil variability 0.25 2 5,5
S8ess Deapth {o groundwater / impervious
0.25
layer Y D0
Suitability Assessment Safety Factor, Sy = 3p 2 b
' Tributary area size 0.25 \ D.Lg
Level of pretreatment/ expected
D25
sadiment loads \ 0,13
B | Design
Redundancy 0.26 | b2 3
Compaction during construction 0.25 \ b ;_,5’
Design Safety Factor, Sg = £p )
Combined Safety Factor, Syow= Sax Sa l$ \ 1L

Observed Infiltration Rate, inch/hr, Keserved
(correcied for lest-specific bias)

Design infiltration Rate, infhr, Kpesicn = Konservea £ Stoml

riefly describe fnitto test and provide referance to test forms:

Note: The minimum combined adjustment facior shall nol be 1ess than 2.0 and the maximum
cembinad adjustment factor shall not exceed 2.0.
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GENERAL FIELD PROCEDURES

Test Boring Elevations

The ground surface elevations reported on the Test Boring Logs are referenced to the
assumed benchmark shown on the Boring Location Plan (Figure 1). Unless otherwise
noted, the elevations were determined with a conventional hand-level and are accurate
to within about 1 foot.

Test Boring Locations

The test borings were located on-site based on the existing site features and/or apparent
property lines. Dimensions illustrating the approximate boring locations are reported on
the Boring Location Plan (Figure 1).

Water Level Measurement

The water levels reported on the Test Boring Logs represent the depth of “free” water
encountered during drilling and/or after the drilling tools were removed from the
borehole. Water levels measured within a granular (sand and gravel) soil profile are
typically indicative of the water table elevation. It is usually not possible to accurately
identify the water table elevation with cohesive (clayey) soils, since the rate of seepage
is slow. The water table elevation within cohesive soils must therefore be determined
over a period of time with groundwater observation wells.

It must be recognized that the water table may fluctuate seasonally and during periods of
heavy precipitation. Depending on the subsurface conditions, water may also become
perched above the water table, especially during wet periods.

Borehole Backfilling Procedures

Each borehole was backfilled upon completion of the field operations. If potential
contamination was encountered, and/or if required by state or local regulations,
boreholes were backfilled with an “impervious” material (such as bentonite slurry).
Borings that penetrated pavements, sidewalks, etc. were “capped” with Portland Cement
concrete, asphaltic concrete, or a similar surface material. It must, however, be
recognized that the backfill material may settle, and the surface cap may subside, over a
period of time. Further backfilling and/or re-surfacing by Giles’ client or the property
owner may be required.

é é GILES ENGINEERING ASSOCIATES, INC.



FIELD SAMPLING AND TESTING PROCEDURES

Auder Sampling (AU)

Soil samples are removed from the auger flights as an auger is withdrawn above the
ground surface. Such samples are used to determine general soil types and identify
approximate soil stratifications. Auger samples are highly disturbed and are therefore not
typically used for geotechnical strength testing.

Split-Barrel Sampling (SS) — (ASTM D-1586)

A split-barrel sampler with a 2-inch outside diameter is driven into the subsoil with a 140-
pound hammer free-falling a vertical distance of 30 inches. The summation of hammer-
blows required to drive the sampler the final 12-inches of an 18-inch sample interval is
defined as the “Standard Penetration Resistance” or N-value is an index of the relative
density of granular soils and the comparative consistency of cohesive soils. A soil
sample is collected from each SPT interval.

Shelby Tube Sampling {ST) — (ASTM D-1587)

A relatively undisturbed soil sample is collected by hydraulically advancing a thin-walled
Shelby Tube sampler into a soil mass. Shelby Tubes have a sharp cutting edge and are
commonly 2 to 5 inches in diameter.

Bulk Sample (BS)

A relatively large volume of soils is collected with a shovel or other manually-operated
tool. The sample is typically transported to Giles’ materials laboratory in a sealed bag or
bucket.

Dynamic Cone Penetration Test (DC) — (ASTM STP 399}

This test is conducted by driving a 1.5-inch-diameter cone into the subsoil using a 15-
pound steel ring (hammer), free-falling a vertical distance of 20 inches. The number of
hammer-blows required to drive the cone 1% inches is an indication of the soil strength
and density, and is defined as “N". The Dynamic Cone Penetration test is commonly
conducted in hand auger borings, test pits and within excavated trenches.

- Continued -
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Ring-Lined Barrel Sampling — (ASTM D 3550)

In this procedure, a ring-lined barrel sampler is used to collect soil samples for
classification and laboratory testing. This method provides samples that fit directly into
laboratory test instruments without additional handling/disturbance.

Sampling and Testing Procedures

The field testing and sampling operations were conducted in general accordance with
the procedures recommended by the American Society for Testing and Materials
(ASTM) and/or other relevant specifications. Resuilts of the field testing (i.e. N-values)
are reported on the Test Boring Logs. Explanations of the terms and symbols shown on
the logs are provided on the appendix enclosure entitied “General Notes”.
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LABORATORY TESTING AND CLASSIFICATION

Photoionization Detector (PID}

In this procedure, soil samples are “scanned” in Giles’ analytical laboratory using a
Photoionization Detector (PID). The instrument is equipped with an 11.7 eV lamp
calibrated to a Benzene Standard and is capable of detecting a minute concentration of
certain Volatile Organic Compound (VOC) vapors, such as those commonly associated
with petroleum products and some solvents. Results of the PID analysis are expressed
in FHINu (manufacturer’s) units rather than actual concentration.

Moisture Content (w) (ASTM D 22186)

Moisture content is defined as the ratio of the weight of water contained within a soil
sample to the weight of the dry solids within the sample. Moisture content is expressed
as a percentage.

Unconfined Compressive Strength (qu) (ASTM D 2166)

An axial load is applied at a uniform rate to a cylindrical soil sample. The unconfined
compressive strength is the maximum stress obtained or the stress when 15% axial
strain is reached, whichever occurs first.

Calibrated Penetrometer Resistance (ap)

The small, cylindrical tip of a hand-held penetrometer is pressed into a soil sample to a
prescribed depth to measure the soils capacity to resist penetration. This test is used to
evaluate unconfined compressive strength.

Vane-Shear Strength {gs)

The blades of a vane are inserted into the flat surface of a soil sample and the vane is
rotated until failure occurs. The maximum shear resistance measured immediately prior
to failure is taken as the vane-shear strength.

Loss-on-lgnition (ASTM D 2874: Method C)

The Loss-on-lgnition (L.O.l) test is used to determine the organic content of a soil
sample. The procedure is conducted by heating a dry soil sample to 440°C in order to
burn-off or “ash” organic matter present within the sample. The L.O.I. value is the ratio of
the weight loss due to ignition compared to the initial weight of the dry sample. L.O.l. is
expressed as a percentage.
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Particle Size Distribution (ASTB D 421, D 422, and D 1140)

This test is performed to determine the distribution of specific particle sizes {diameters)
within a soil sample. The distribution of coarse-grained soil particles (sand and gravel} is
determined from a “sieve analysis,” which is conducted by passing the sample through a
series of nested sieves. The distribution of fine-grained soil particles (silt and clay) is
determined from a “hydrometer analysis” which is based on the sedimentation of
particles suspended in water.

Consolidation Test (ASTM D 2435)

In this procedure, a series of cumulative vertical loads are applied to a small, lateraily
confined soil sample. During each load increment, vertical compression (consolidation)
of the sample is measured over a period of time. Results of this test are used to estimate
settlement and time rate of settlement.

Classification of Samples

Each soil sample was visually-manually classified, based on texture and plasticity, in
general accordance with the Unified Soil Classification System (ASTM D-2488-75). The
classifications are reported on the Test Boring Logs.

Laboratory Testing

The laboratory testing operations were conducted in general accordance with the
procedures recommended by the American Society for Testing and Materials (ASTM)
andfor other relevant specifications. Results of the laboratory tests are provided on the
Test Boring Logs or other appendix enclosures. Explanation of the terms and symbols
used on the logs is provided on the appendix enclosure entitled "General Notes.”
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California Bearing Ratio {CBR) Test ASTM D-1833

The CBR test is used for evaluation of a soil subgrade for pavement design. The test
consists of measuring the force required for a 3-square-inch cylindrical piston to
penetrate 0.1 or 0.2 inch into a compacted soil sample. The result is expressed as a

percent of force required to penetrate a standard compacted crushed stone.

Unless a CBR test has been specifically requested by the client, the CBR is estimated
from published charts, based on soil classification and strength characteristics. A typical

correlation chart is below.

CALIFORNIA BEARING RATIO - CBR
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CUIDE SPECIFICATIONS FOR SUBGRADE AND PREPARATION
FOR FILL, FOUNDATION, FLOOR SLAB AND PAVEMENT SUPPORT;
AND SELECTION, PLACEMENT AND COMPACYION OF FILL SOTLS

USING MODIFIED PROCTOR PROCEDURES

1. Construction monitoring and testing of subgrades and grades for fill, foundation, floor slab and pavement; and fill selection,
placement and compaction shall be performed by an experienced soils engineer and/or his representatives.

i All compacted fill, subgrades, and grades shali be () underlain by suitable beanng material, (b) free of all organic frozen, or olher
deleterious material, and (¢) observed, tested and appmvt:d by qualzﬁed engincering personnel representing an experienced soils
engineer. Preparation of subgrades after stripping vegetation, organic or other unsuitable materials shall consist of (a) proofrolling
to detect soft, wet, yielding soils or other unstable materials that must be undercut, (b) scarifying top 6 to 8 inches, {¢) moisture
conditioning the soils as required, and (d) recompaction {0 sarme minimum in-situ density required for similar matenial indicated
under Item 5. Note: Compaction requirements for pavement subgrade are higher than other aress. Weather and construction
equipment may damage compacted fill surface and reworking and retesting may be necessary for proper performance.

3. In overexcavation and fi}l areas, the compacted fill must extend (a) @ minimum 1 foot lateral distance beyond the exterior edge of
the foundation at bearing grade or pavement at subgrade and down to compacted fill subgrade on a maximum 0.5(H): (v} slope,
{b) 1 foot above footing grade outside the building, and {¢) te floor subgrade inside the building, Fill shall be placed and compactedl

on 2 S{H):1(V) slope or rust be stepped or benched as required 1o flatten if niot specifically approved by qualified personnel under
the direction of an experienced soils engineer.

4, The compacted Sl materials shall be free of deleterious, orpanie, or frozen matter, shall contain no chemicals that may result i the
material being classified as "contaminated”, and shal] be Jow-expansive with a maximum Liquid Limit (ASTM D-423) and Plasticity
Index (ASTM D-424) of 30 and 15, respectively, unless specifically fesied and found to have low expansive properties and approved
by an expericnced soils engineer. The lop 12 inches of compacted fill should have a maximum 3 inch particle diameter and all
underlying compacted fill a maximum 6 inch diameter uniess specifically approvc‘d by an experienced soils engineer, All fill
material must be tested and approved under the direction of an experienced soils engineer prior 1o placement. If the fill is fo provide

non-frost suseeplible characteristics, it must be classified as a clean GW, GP, SW or SP per Unified Soils Classification System
(ASTM D-2487),

5. For structural fill depths less than 20 feet, the density of the structural compacted fill and scarified subgrade and grades shall not
be Jess than 90 percent of the maximum dry density as determined by Modified Proctor (ASTM D-1557) with the exception of the
top 12 inches of pavement subgrade which shall have a minimum in-situ density of 95 percent of maximum dry density, or 5 percent
higher than undf:rlymg structural fill materials. Where the structural fill depth is greater than 20 feer, the portion below 20 feet
should have a minimurn in-place density of 95 percent of its maxiraimn dry density or § percent higher than the top 20 feet. Cohesive
soils shall not vary by more than -1 1o +3 percent moisture content and granular soil £3 percent from the optimum when placed and
compacted or recompacted, unless specifically recommended/approved by the soils engineer observing the placement and
compaction. Cohesive soils with moderate to high expansion potentials (PI»15) should, however, be placed, compacted and
maintained prior to construction at a 3=1 percent moisture content above aplimum maisture content to limit fulure heave. Fill shall
be placed in Jayers with a maximum loose thickness of 8 inches for foundations and 10 inches for floor siabs and pavements, unless
specifically approved by the soils engincer taking into consideration the type of materials and compaction equipment being used.
The compaction equipment should consist of suitable mechanical equipment specifically designed for soil corpaction, Bulldozers
or similar tracked vehicles are typically not suitable for compaction.

& Excavation, filing, subgrade grade preparation shall be performed in a manner and sequence that will provide drainage at all times
ang proper ooniral of erosion. Precipitation, springs, and seepage water encountered shall be pumped or drained to provide a suitable
working platform. Springs or water seepage encountered during grade/foundation construction must be called to the soils engineer's
attention immediately for passible construction procedure revision or inclusion of an underdrain system.

7. Non-structural fill adjacent to structural fill should typically be placed in unison to provide lateral support. Backfill along walls must
bie placed and compacted with care to ensure excessive unbalanced lateral pressures do not develop, The type of fill material placed
adjacent to below grade walls (i.e. basement walls and retaining walls) must be properly tested and approved by an experienced
soils engineer with consideration for the lateral pressure used in the wall design.

8. Wherever, in the opinion of the soils engineer or the Owuer's Representatives, an unstable condition is being created either by
cutting or filling, the work should not proceed into that srea until an appropriate geolechnicul exploration and analysis has been
performed and the grading plan revised, if found necessary.
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GENERAL COMMENTS

The soil samples obtained during the subsurface exploration will be retained for a period
of thirty days. If no instructions are received, they will be disposed of at that time.

This report has been prepared exclusively for the client in order to aid in the evaluation
of this property and to assist the architects and engineers in the design and preparation
of the project plans and specifications. Copies of this report may be provided to
contractor(s), with contract documents, to disclose information relative to this project.
The report, however, has not been prepared to serve as the plans and specifications for
actual construction without the appropriate interpretation by the project architect,
structural engineer, and/or civil engineer. Reproduction and distribution of this report
must be authorized by the client and Giles.

This report has been based on assumed conditions/characteristics of the proposed
development where specific information was not available. It is recommended that the
architect, civil engineer and structural engineer along with any other design
professionals involved in this project carefully review these assumptions to ensure they
are consistent with the actual planned development. When discrepancies exist, they
should be brought to our attention to ensure they do not affect the conclusions and
recommendations provided herein. The project plans and specifications may also be
submitted to Giles for review to ensure that the geotechnical related conclusions and
recommendations provided herein have been correctly interpreted.

The analysis of this site was based on a subsoil profile interpolated from a limited
subsurface exploration. If the actual conditions encountered during construction vary
from those indicated by the borings, Giles must be contacted immediately to determine if
the conditions alter the recommendations contained herein.

The conclusions and recommendations presented in this report have been promulgated
in accordance with generally accepted professional engineering practices in the field of
geotechnical engineering. No other warranty is either expressed or implied.
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ARACTERISTICS AND RATINGS OF UNIFIED SOIL SYSTEM CLASSES FOR SOIL CONSTRUCTION *

Max, Dry Value as Value as Temporary
ion Density Compressibility Drainage and Value as an Subgrade Value as Base Pavement
istics Standard and Expansion Permeabilit Embankment | When Not Course ; With
Proctor P ¥ Material Subject to With Dust | o minous
{pch) Frost Palliative Treatment
~tired, steel  }125-135 Almost none Good drainage, Very stable Excellent Good Fair to Excellent
dler pervious poor
~tired, steel  |115-125 Almost none Good drainage, Reasonably Excellent to |Poor to fair  |Poor
dler pervious sigble good
v light 120-135 Slight Poor drainage, Reasonably Excellent to |Fair to poor  |Poor Poor to fair
semipervious stable good
tired or 115-130 Slight Poor drainage, Reasonably Good Good to fair  |Excellent Excellent
impervious stable k*
~tired or 110-130 Almost none Good drainage, Very stable Good Fairto poor  |Fairto Good
pervious poor
~tired or 100-120 Almost none Good drainage, Reasonably Good 1o fair |Poor Poor Poor to fair
pervious stable when
dense
r sheepsfoot  [110-125 Slight Poor drainage, Reasonably Good {o fair |Poor Poor Poor to fair
impervious stable when
dense
tired or 105-123 Slight to Poor drainage, Reasonably Good to fair |Fair to poor  |Excellent Excellent
medium impervious stable
~tired or 95-120 Slight to Poor drainage, Poor stability, Fair to poor |Not suitable |Poor Poor
medium impervious high density
required
‘oot or rubber-[95-120 Medium No drainage, Good stability  |Fair to poor |Not suitable {Poor Poor
impervious
Jot or rubber- |80-100 Medium to high Poor drainage, Unstable, should |Poor Not suitable  |Not suitable |Not suitable
impervious not be used
sot or rubber- [70-95 High Poor drainage, Poor stability, Poor Not suitable  [Very poor  |Not suitable
impervious should not be
used
ot roller 80-105 Very high No drainage, Fair stability, Poor to very [Not suitable |Very poor  |Not suitable
impervious may softenon  {poor
expansion
ot roller 65-100 High No drainage, Unstable, should ]Very poor  |Not suitable |Not Not suitable
impervious not be used suitable
Very high Fair to poor Should not be Not suitable |Not snitable  |Not Not suitable
drainage used suitable

pendix A - Characteristics of Soil, Groups Pertaining to Roads and Airfields,

:morandum 357, U.S. Waterways lxperiment Station, Vicksburg, 1953,
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UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D-2487)

P Grou . ; . I
Major Divisions P Typical Names Laboratory Classification Criteria
Symbols
5 " Well-graded gravels, , D D, 2
& v 2 GwW gravel-sand mixtures, o % | C= D—““greater than 4;C, =D——§95m between 1 and 3
= £5% little of no fines o £ 10 10 % e
At P = >
g SEE Poorly graded gravels, et i
gl s= GP gravel-sand mixtrues, | ¢ § 3 Not meeting all gradation requirements for GW
o gn | little of no fines E °
g, ce 58 £
-4 o @ =
AL d T 3
2 o o< v ! .
» 1 553 25 il | E £ g g Atterberg limits . . L
b= oz | & 0 GM? ilty gravels, gravei- 25 u $ | below“A"line or PI Limits plotting within shaded
& w2 E sand-silt mixtures Oz 2oy 4 - AR e wi
o =Sl Ecw ETBENY less than 4 area, above "A"line with P1.
= = E% v u QEEEE‘” between 4 and 7 are
- s o hE TLoa & 8:_5 borderline cases requiring
o I = > U = ) o —
5 E 5 g g Clayey gravels, gravel- gﬁ = i% Atterberg limits use of dual symbols
¢ o 2 a GC YEY gravels, g 5 GEOGR | above"Alineor P,
=N =3 ) sand-clay mixtures ot
3= £ 58 greater than 7
5 o=
i " Well-graded sands, §a s D o,y
P " o] : = r _ 60 O o= 30
§ @ 2 TE SW gravelly sands, little or | = v & C,= [ greater than 4;C = 5 %D between t and 3
o g 851 856% no fines n88sg 1 10X Pag
e TNl cec DET G
5 gl sE€ Poorly graded sands, | 8% 2L ai
& Gzl o= SP gravelly sands, little or § o' oy o g Not meeting all gradation requirements for SW
P Eg no fines ggmgég
i} v O
£1202| ¢ 2y tus
o = g A6 0 .
g ar 5 g3 ‘ Silty sands, sand-silt EC § § & Atterberg limits imi i ithi
£ B2l Eee | sme Y sands, g& below "A*line or P1, |  Limits plotting within shaded
= co|lca¢ mixtures 2o less than 4 area, above A" line with PI.
E=|%33¢E u £ between 4 and 7 are
el 8o e < borderline cases requiring
o 50 & Atterberg limits use of dual symbels
e _, {
= v a SC Clayey sapds, sand clay__. o above "A"line or PL
< mixtures greater than 7
Inorganic silts and
. very fine sands, rock Plasticity Chast
2 ML flour, silty or clayey fine |
i < sands, or clayey silts
~ W_C . . ..
‘@ = with slight plasticity
W eI R
D 5 2 Inorganic clays of low |
& s £ L to mediur plasticity,
< 2= gravelly clays, sandy eH
:g A 153 clays, silty clays
w S = Organic silts and 40
=5 0oL organic sifty clays of
g low plasticity /
D=
r% E ’g Inorganic_ silts, mica- §%
S c MH ceous of diatomaceous £
b= e fine sandy or silty soils, |§ Ot ang MH
£r P elastic silts #
= - =
o] Yo 20
E 2 g CH Inoraanic clays of high
= ; & plasticity, fat clays o
o a =
{:f ?‘33 Orga_nic clayg of 10 /
w o OH medium to high CL-b
£ = plasticity, organic silts MLghd OL
- 22 .
= 5 ‘_g Pt Peat and Or(her‘h'ghly % 16 20 30 40 50 60 70 B0 90 100
o g b7 organic soils Liguid Limit

2Division of GM and SM groups into subdivisions of d and u are for roads and airfields only. Subdivision is based on Atterberg limits, suffix d used
when L.L.is 28 or less and the Pl.is 6 or less; the suffix u is used when L L, is greater than 28,
b Borderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group sympaols. For

example GW-GC, well-graded gravel-sand mixture with clay binder.
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GENERAL NOTES
SAMPLE IDENTIFICATION
All samples are visually classified in general accordance with the Unified Soil Classification System (ASTM D-2487-75 or D-2488-75)

DESCRIPTIVE TERM (% BY DRY WEIGHT} PARTICLE SIZE (DIAMETER)
Trace: 1-10% Boulders: 8 inch and larger
Little: 11-20% Cobbles: 3 inch to 8 inch
Some: 21-35% Gravel: coarse - ¥ to 3 inch
And/Adjective 36-50% fine — No. 4 {(4.76 mm) to % inch
Sand: coarse — No, 4 {476 mim} to No. £§ (2.0 mm)

medium — No. 10 (2.0 mm) to No. 40 (0.42 mm}
fine —No. 40 (0.42 mm) to No. 200 (0.074 mm)

Silt: No. 200 (0.074 mm) and smaller (non-plastic)
Clay: No 200 (0.074 mm) and smaller (plastic)
SOIL PROPERTY SYMBOLS DRILLING AND SAMPLING SYMBOLS
Dd: Dry Density {(pcf) ss: Split-Spoon
LL: Liquid Limit, percent ST: Shelby Tube - 3 inch O.D. {(except where noted)
PL: Plastic Limit, percent CSs: 3 inch O.D. California Ring Sampler
PL: Plasticity Index (LL-PL) DC: Dynamic Cone Penetrometer per ASTM
L.OL: LLoss on gnition, pereent Speeial Technical Publication No. 399
Gs: Specific Gravity AU: Auger Sample
K. Coefficient of Permeability DB: Diamond Bit
w: Moisture content, percent Cn: Carbide Bit
qp: Calibrated Penetrometer Resistance, tsf WS: Wash Sample
qs: Vane-Shear Strength, tsf RB: Rock-Rofler Bit
qu: Unconfined Compressive Strength, tsf BS: Bulk Sample
qe: Static Cone Penetrometer Resistance Note:  Depth intervals for sampling shown on Record of
(correlated to Unconfined Compressive Strength, tsf) Subsurface Exploration are not indicative of sample
PID: Results of vapor analysis conducted on representative recovery, but position where sampling initiated

samples utilizing a Photoionization Detector calibrated
to a benzene standard. Results expressed in HNU-Units, (BDL=Below Detection Limit)
N: Penetration Resistance per 12 inch interval, or fraction thereof, for a standard 2 inch G.D. (1% inch LD.) split spoon sampler driven
with a 140 pound weight free-falling 30 inches. Performed in general accordance with Standard Penetration Test Specifications (ASTM D-
1586). N in blows per foot equals sum of N-Values where plus sign (+) is shown.

Ne: Penetration Resistance per 1% inches of Dynamic Cone Penetrometer. Approximately equivalent to Standard Penetration Test
N-Value in blows per foot.
Nr: Penetration Resistance per 12 inch interval, or fraction thereof, for California Ring Sampler driven with a 140 pound weight free-falling 30

inches per ASTM D-3550, Not equivalent to Standard Penetration Test N-Value,

SOIL STRENGTH CHARACTERISTICS

COHESTVE (CLAYEY) SOILS NON-COHESIVE (GRANULAR) SOILS
UNCONFINED
COMPARATIVE BLOWS PER COMPRESSIVE RELATIVE BLOWS PER
CONSISTENCY FOOT (N) STRENGTH (TSF) DENSITY FOOT (N)
Very Soft 0-2 0-0.25 Very Loose 0-4
Soft 3-4 0.25-0.50 Loose 5-10
Medium Stiff 5-8 0.50 - 1.00 Firm 11-30
Stiff 9-15 1.00-2.00 Dense 31-50
Very Stiff 16 -30 2.00 - 4.00 Very Dense 51+
Hard 3+ 4.00+
DEGREE OF
DEGREE OF EXPANSIVE
PLASTICITY Pl POTENTIAL PI
Nong to Slight 0-4 Low 0-15
Slight 5-10 Medium 15-25
Medium 11-30 High 25+
High to Very High 31+

GILES ENGINEERING ASSOCIATES, INC,




impoetant Inormmation About Your
~—— beotechnical Engineering Report ——

Geotechnical Services Are Performed for
Specitic Purposes, Persons, anit Projects
Geotechnical engineers structure their services to mest the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfifl the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared sofely for the client. Na
ane except you shoutd rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— noteven you — should apply the report for any purpose or project
except the one originatly contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnicat Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geolechnical angineers consider a number of unique, project-spacific fac-
tors when establishing the scope of a study. Typical factors include; the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
{he structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground ulilities. Unless the
geotechnical engineer who conducted the siudy specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

*  not prepared for youl,

* not prepared for your project,

* ot prepared for the specific site explored, or

* completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report includa thoss that affect:

¢ the function of the proposed structure, as when it's changad from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouse,

-

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and dispudes.

The following information is provided to help you inanage your rfsks.

« glgvalion, configuration, location, orientation, or weight of the
proposed structure,

« composition of the design leam, or

= pioject ownarship.

As a general rule, afways inform your geotechnical engineer of project
changes—even minor gnes—and request an assessment of thelr impact,
Geolechnical engineers cannot accept responsibility or liability for problems
that occur because their reports do not consider devefopments of which
they were not informed.

Subsurface Conditions Gan Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do not rely on a geotechnical engineer-
ing reporfwhose adequacy may have been affected by the passage of
lime; by man-made events, such as construction on or adjacent to the site;
or by natural evenls, such as floods, earthquakes, or groundwater fluctua-
tions. Afways contact the geotechnical engineer before applying the report
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Prolessional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurface lests are conducted or samples are taken, Geotechnical engi-
nears review figld and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantiy—
from thase indicated in your repon. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions,

A Report's Recommendations Are Apf Final

Do not averrely on the construstion recommendations included in your
report. Those recornmendations are nof final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
enginears can finalize their recommendations anly by observing aclual

/




subsurface conditions revealed during construction. The geotechnical
engineer who developed your report cannot assume responsibility or
liability for the report’s recommendations if that engineer does not perform
construction observation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members’ misinterpretation of geotechnica! enginesring
reports has resulted in costly problems, Lower thal risk by having your geo-
technical engineer confer with appropriate members of the design tearn after
submitiing the report. Also refain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconslruction
conferences, and by providing construction abservation,

Do Not Redraw the Engineer's Logs

Geotechnical engineers prepare final boring and testing logs based upon
their interpretation of field logs and taboratory data. To prevent errors or
omissions, the logs included in a geatechnical engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceptable, but recognize
that separating logs from the report can elevale risk.

Give Contractors a Compiete Report and
Guidance

Some owners and design professionals mistakenly believe they can make
contractors kable for unanticipated subsurface conditions by fimiting what
they provide for bid preparation. To help prevent costly problems, give con-
lractors the complete geotechnical engineering repord, buf prefacs it with a
clearly writlen letler of ransmittal. In that letter, advise contractors that the
report was not prepared for purposes of bid devefopment and that the
report's accuracy is Himited; encourage them to confer with the geotechnical
engineer who prepared the report (a modest fee may be required) and/or lo
conduct additional study to obtain the specific fypes of information they
need or preter, A prebid conference can also be valuable. Be sure contrac-
tors have sufficient time to perform addilional study. Oniy then might you
be in a position to give contractors the best information available to you,
while requiring them to at feast share some of the financiat responsibililies
stemming from unanticipated conditions.

Read Responsthility Provisions Closely

Some clients, design professionals, and contractors do not recognize that
geolectinical engineering s far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that

N

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly inchude a variety of
explanatory provisions in their reports. Sometimes labeled "limitations”
many of these provisions Indicate where geotechnical engineers' responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Aead these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The equipment, techniques, and personnel used to perform a geoenviron-
mental study differ significantly from those used to perform a geclechnival

‘study. For that reason, a geotechnical engineering report does not usually

relate any geoenvironmental findings, conclusions, or recommendations;
£.0.. about the likelihood of encountering underground storage tanks or
requlaled contaminants. Unanticipated environmental problems have led
to numerous project faflures. If you have not yet obtained your own geoen-
vironmental information, ask your geotechnical consultant for risk man-
agement guidance. Do not rely on an envirorimental report prepared for
Someons efse.

Ohtain Professional Assistance To Deal with Wold
Diverse strategies can be applied during buitding design, construction,
operation, and maintenance fo prevent significant amounts of mald from
growing on indoor surfaces. To be effective, afl such stratepies should be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Becauss just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwaler, water infiltration, and similar issues may have been
addressed as part of the geotechnical engingering study whose findings
are conveyed inthis report, the geotechnical engineer in charge of ihis
project is not a motd prevention consullant; none of the services per-
farmed in connaction with the geotechnical engineer’s study
were dasigned or conducted for the purpose of mold preven-
tion. Proper implementalion of the recommendations conveyed
in this report will not of itself be sufficient to prevent mold from
growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance ,
Membership in ASFE/The Best People on Earth exposes geolechnical
engineers 1o a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-member geotechnical engineer for more information,

/
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The Zesi Faopio on Earih

8811 Colesville Road/Suite G106, Silver Spring, MD 20910
Telephone: 301/665-2733  Facsimile: 301/589-2017
e-mail: info@asfe.org  www.asfe,org

Copyright 2004 by ASFE, Inc. Duplication, raproduction, or copying of this documen, in whole or in part, by any means whalsoever, is stricly prohibited, except with ASFE's
spacific writfen permission. Excerpling, quoting, or otherwise extracting wording from this document is permitted enly with the express written permission of ASFE, and only for
purposes of scholarly research or book review. Only members of ASFE may use this docurment as & complement to or as an efement of a geotechnical engineering raport. Any other
firm, individual, or other entily that so uses this decument without being an ASFE membar could be committing negligent or intentional (fravdulent) misrepresentation.
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Geotechnical, Environmental & Construction Materials Consultants
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WQMP for
Chick-fil-A Restaurant # 4003

Appendix F:
Hydrology Information

(Q2 - Two-year frequency storm evaluation)

Revised on: 3-18-19 35



CF46PR2.RES

e o ofe ¥ e e ve T e e e de Yo e e e Yo e de e Yo Ve e de Yol Fe e de dede de v de e de dede dedede e dede e e de dededede de e de de el e dedede de Ve de dede e e de de dede de e dede
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Refergnce: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) copyright 1983-2012 Advanced Engineering Software (aes)
ver. 18.2 Release Date: 05/08/2012 License ID 1537

Analysis prepared by:

Joseph C. Truxaw & Associates, Inc.
265 S. Anita Drive
Suite 111
Orange CA 92868

e e e e Ve o e e e e e e fe e e e e e e e e de de dede DESCRIPTION OF STUDY e e P de e e 2 e e e e e de de Je de dede de e Ve de Ve de de de

% Chick-fil-A Restaurant No. 4003 *
* pre-Development Condition %
* 2-Year Storm Frequency g
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FILE NAME: CFA46PRE.DAT
TIME/DATE OF STUDY: 10:01 07/18/2018

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

~-*TIME-OF-CONCENTRATION MODEL¥--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0  0.018/0.018/0.020 0.67  2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) cConstraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

o2 e e v e e e Ao ¥ e e e de e dede e de e e e de e de e de de de e e de de S de e de e e e de Ve e e e de e dede e de e e e de de e e de e dedede de dedededede de de dede de e de e

FLOW PROCESS FROM NODE 100.00 TO NODE 102.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
INITIAL SUBAREA FLOW-LENGTH(FEET) = 281.00

ELEVATION DATA: UPSTREAM(FEET) = 159.60 DOWNSTREAM(FEET) = 155.85

Tc = K*¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 6.875

% 2 YEAR RAINFALL INTENSITY(INCH/HR) 1.885

SUBAREA TC AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  TC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

Page 1
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COMMERCIAL B 0.66 9.30 0.100 56 6.88
R) =

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/H 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0

SUBAREA RUNOFF(CFS) = 1.10

TOTAL AREA(ACRES) = 0.66 PEAK FLOW RATE(CFS) = 1.10

o s e e e e Fe T 0 Ve e Je de e e e Ve de e e de e e de de e de Fe e e de e e e e e e e e e e e e e de e Yo de Ve e de e e de e e de e e e de de de e de e de e de de e e e de e

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 1S coDE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) =  228.00
ELEVATION DATA: UPSTREAM(FEET) = 158.60 DOWNSTREAM(FEET) = 155.85

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]*¥*0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.453
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.955
SUBAREA Tc AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL B 0.30 0.30 0.100 56 6.45

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF(CFS) = .

TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE(CFS) = 0.52

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.3 TC(MIN.) = 6.45

EFFECTIVE AREA(ACRES) = 0.30 AREA-AVERAGED Fm(INCH/HR)= 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE(CFS) = 0.52

END OF RATIONAL METHOD ANALYSIS

Page 2
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e e de Ve e e Je Ve A Fe Ye de Fe Se Se Ao Fe e Ve Ve de Ve e Yo de e e e de e Fo S e S e N e e Fe e de e Do e e Fe e de e de e e de e e e e de de e e e de e de e de e dededede e dede e
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)
(c) copyright 1983-2012 Advanced Engineering Software (aes)
ver. 18.2 Release Date: 05/08/2012 License ID 1537

Analysis prepared by:

dedededededededededede Sededededededededededededede ke DESCRIPTION OF STUDY oo ve e 9 e Yo Ve e Y e e de e Yo o de e de e e de e de de e de

* CHICK-FIL-A #4003 MAIN & ALMOND *
* 2-YR STORM EVENT *
* POST DEVELOPMENT %

de e ¢ J e Fe de e Je Ve Ve Ve Fe Ve Fe Fe e Fe e Ve de Ve de e Yo Y Ve Te de e Fe Fe Ve e e e fe Te e e e B de Fe e e Fe b e de B Fe e e de e e e e e de e e de de dede e de e dededede

FILE NAME: CFA46PO.DAT
TIME/DATE OF STUDY: 11:26 11/01/2018

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

~-*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = (.95
*DATA BANIK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

#JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODELY
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-cCurb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
#*STZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

e e e e de Te Ve de e T fe e v v Yo e Yo Ve o e e e Ve e e Ve de de de e e e e e e e Ve Ve ve e e Ve v Fe de Te e e e e e 5o e e e de o fe e e e e e e de de e de e de dede de dede e
FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 256.00
ELEVATION DATA: UPSTREAM(FEET) = 158.30 DOWNSTREAM(FEET) = 156.23

Tc = K*¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]**O 20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 322

* 2 YEAR RAINFALL INTENSITY(INCH/HR) 1. 819

SUBAREA TcC AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS  Tc
LAND USE GROUP (ACRES) (INCH/HR) (DPECIMAL) CN (MIN.)

Page 1
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COMMERCIAL B 0.53 0.30 0.100 56 7.32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .100
SUBAREA RUNOFF(CFS) = :
TOTAL AREA(ACRES) = 0.53 PEAK FLOW RATE(CFS) = 0.85
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1Is copE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 115.60
ELEVATION DATA: UPSTREAM(FEET) = 158.50 DOWNSTREAM(FEET) = 157.15

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.20 0.30 0.100 56 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .100

SUBAREA RUNOFF(CFS) = 0.40

TOTAL AREA(ACRES) = 0.20 PEAK FLOW RATE(CFS) = 0.40

e de e ofe e P e e e e e Ve e e Ve e Ve e Ve Ve e Yo e e e e Y e de Ve de Ve e ve Yo Yo de Ve Ve e Ve e Ve Ve e de Fe e S de fe e de e P e de e e Te e e e e e de e e e e e dede e de ¥

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 109.00
ELEVATION DATA: UPSTREAM(FEET) = 159.04 DOWNSTREAM(FEET) = 157.32

Tc = K¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
% 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS TcC
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL B 0.12 0.30 0.100 56 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .100

SUBAREA RUNOFF(CFS) = .24

TOTAL AREA(ACRES) = 0.12 PEAK FLOW RATE(CFS) = 0.24

e e e de de e Je Ve de e Ve e T Ve Fe e Te e de de o e e B Ve Ve e Fe e fe e e fe de e dede e e e de de e e fedede de de e Sedede e de de e dede de e dede e de e e e de de e dede e de e

FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 21.00
ELEVATION DATA: UPSTREAM(FEET) = 159.00 DOWNSTREAM(FEET) = 158.23

Tc = K¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264
SUBAREA TcC AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
Page 2
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COMMERCIAL B 0.10 0.30 0.100 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.30
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF(CFS) = 0.20
TOTAL AREA(ACRES) = 0.10 PEAK FLOW RATE(CFS) = 0.20

5.00

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) 0.1 TC(MIN.) = 5.00

EFFECTIVE AREA(ACRES) 0.10 AREA-AVERAGED Fm(INCH/HR)= 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE(CFS) = 0.20

o

END OF RATIONAL METHOD ANALYSIS

Page 3
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) copyright 1989-2012 Advanced Engineering Software (aes)
Ver. 19.0 Release Date: 06/01/2012 License ID 1537

Analysis prepared by:
Joseph C. Truxaw & Associates, Inc.
265 S. Anita Drive, Suite 111
Orange, CA 92868

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) = 0.96

SOIL-LOSS RATE, Fm, (INCH/HR) = 0.030

LOW LOSS FRACTION = 0.940

TIME OF CONCENTRATION(MIN.) = 6.88

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY'" RAINFALL VALUES ARE USED

RETURN FREQUENCY(YEARS) = 2

5-MINUTE POINT RAINFALL VALUE(CINCHES) = 0.19
30-MINUTE POINT RAINFALL VALUE(CINCHES) = 0.40
1-HOUR  POINT RAINFALL VALUE(INCHES) = 0.53
3-HOUR  POINT RAINFALL VALUE(INCHES% = 0.89
6-HOUR  POINT RAINFALL VALUE(INCHES) = 1.22
24-HOUR  POINT RAINFALL VALUE(CINCHES) = 2.05
TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) = 0.09
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 0.07
Vededefe e de e e dededede e de e e fedefede fede e e e dedevede e e de ST e e e de e de e de e dededehe e dededededeTedede e dede e de Ve e dedede e e et e e

TIME VOLUME Q 0. 2.5 5.0 7.5 10.0

(HOURS) (AF) (CFs)

0.07 0.0000 0.00 Qq

0.19 0.0000 0.00 Q

0.30 0.0000 0.00 Q

0.42 0.0001 0.00 Q

0.53 0.0001 0.00 Q

0.65 0.0001 0.00 Q

0.76 0.0001 0.00 Q

0.88 0.0001 0.00 Q

0.99 0.0002 0.00 Q

1.10 0.0002 0.00 Q

1.22 0.0002 0.00 Q

1.33 0.0003 0.00 Q

1.45 0.0003 0.00 Q

1.56 0.0003 0.00 Q

1.68 0.0003 0.00 Q

1.79 0.0004 0.00 Q

1.91 0.0004 0.00 Q

2.02 0.0005 0.00 Q

2.14 0.0005 0.00 qQ

2.25 0.0005 0.00 Q

2.36 0.0006 0.00 Q

2.48 0.0006 0.00 q

2.59 0.0007 0.00 Q

Paée 1
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.09 q ] .

17.15 0.0827 0

17.26 0.0835 0.08 q
17.38 0.0842 0.08 Q
17.49 0.0849 0.07 Q
17.60 0.0856 0.07 Q
17.72 0.0862 0.06 Q
17.83 0.0868 0.06 Q
17.95 0.0874 0.06 Q
18.06 0.0879 0.05 Q
18.18 0.0883 0.04 Q
18.29 0.0887 0.04 Q
18.41 0.0890 0.03 Q
18.52 0.0893 0.03 Q
18.64 0.0896 0.03 Q
18.75 0.0899 0.03 Q
18.86 0.0902 0.03 Q
18.98 0.0904 0.03 Q
19.09 0.0907 0.03 Q
19.21 0.0909 0.02 Q
19.32 0.0911 0.02 Q
19.44 0.0914 0.02 Q
19.55 0.0916 0.02 qQ
19.67 0.0917 0.02 q
19.78 0.0919 0.02 q
19.90 0.0921 0.02 Q
20.01 0.0923 0.02 Q
20.12 0.0924 0.02 Q
20.24 0.0926 0.02 Q
20.35 0.0927 0.02 Q
20.47 0.0929 0.01 Q
20.58 0.0930 0.01 Q
20.70 0.0931 0.01 q
20.81 0.0933 0.01 Q
20.93 0.0934 0.01 Q
21.04 0.0935 0.01 q
21.16 0.0936 0.01 Q
21.27 0.0937 0.01 Q
21.39 0.0938 0.01 Qq
21.50 0.0939 0.01 Q
21.61 0.0940 0.01 Q
21.73 0.0940 0.01 q
21.84 0.0941 0.01 Q
21.96 0.0942 0.01 Q
22.07 0.0943 0.01 q
22,19 0.0943 0.01L q
22.30 0.0944 0.01 q
22.42 0.0945 0.01 Q
22.53 0.0945 0.01 Q
22.65 0.0946 0.01 Q
22.76 0.0946 0.01 Q
22.88 0.0947 0.00 q
22,99 0.0947 0.00 q
23.10 0.0947 0.00 Q
23.22 0.0948 0.00 Q
23.33 0.0948 0.00 q
23.45 0.0948 0.00 Q
23.:56 0.0949 0.00 q
23.68 0.0949 0.00 q
23.79 0.0949 0.00 q
23.91 0.0949 0.00 q
24.02 0.0950 0.00 Q
24.14 0.0950 0.00 Q
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TIME DURATION(minutes) OF PERCENT;LES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1443.8

10% 75.6

20% 20.6

30% 13.8

40% 6.9

50% 6.9

60% 6.9

70% 6.9

80% 5.9

90% 5.9
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) cCopyright 1989-2012 Advanced Engineering Software (aes)
ver. 19.0 Release Date: 06/01/2012 License ID 1537

Analysis prepared by:
Joseph C. Truxaw & Associates, Inc.
265 S. Anita Drive, Suite 111
Oorange, CA 92868

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) = 0.85

SOIL-LOSS RATE, Fm,(INCH/HR) = 0.030

LOW LOSS FRACTION = 0.940

TIME OF CONCENTRATION(MIN.) = 7.32

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY'" RAINFALL VALUES ARE USED

RETURN FREQUENCY(YEARS) = 2

5-MINUTE POINT RAINFALL VALUE(INCHES) = 0.19
30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.40
1-HOUR  POINT RAINFALL VALUE(INCHES) = 0.53
3-HOUR  POINT RAINFALL VALUE(INCHES) = 0.89
6-HOUR POINT RAINFALL VALUE(INCHES) = 1.22
24-HOUR  POINT RAINFALL VALUE(INCHES) = 2.05
TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) = 0.08
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 0.06
e defe e e e e e Yo Ve e Y e e 3¢ ¥e f T e Ve Ve S e e de Ve T e de de ¥ e e 90 S e e Ve de de de e Yo s e e de de e de e e de e de e de Yo de e dededede dedede de dede dedededededk
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.01 0.0000 0.00 Q
0.14 0.0000 0.00 Q
0.26 0.0000 0.00 Q
0.38 0.0000 0.00 Q
0.50 0.0001 0.00 Q
0.62 0.0001 0.00 aq
0.75 0.0001 0.00 q
0.87 0.0001 0.00 Qq
0.99 0.0001 0.00 q
1.11 0.0002 0.00 Qq
1.23 0.0002 0.00 Qq
1.36 0.0002 0.00 Q
1.48 0.0003 0.00 Qq
1.60 0.0003 0.00 Q
1.72 0.0003 0.00 q
1.84 0.0003 0.00 Q
1.97 0.0004 0.00 Q
2.09 0.0004 0.00 Q
2.21 0.0005 0.00 Q
2.33 0.0005 0.00 Q
2.45 0.0005 0.00 Q
2.58 0.0006 0.00 Q
2.70 0.0006 0.00 q
2.82 0.0007 0.00 Qq
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18.32 0.0786 0.03 Q ;
18.44 0.0789 0.03 Q
18.56 0.0792 0.03 Q
18.68 0.0795 0.03 Q
18.81 0.0797 0.03 Q
18.93 0.0800 0.02 Qq
19.05 0.0802 0.02 Q
19.17 0.0804 0.02 Q
19.29 0.0806 0.02 Q
19.42 0.0808 0.02 Q
19.54 0.0810 0.02 Q
19.66 0.0812 0.02 Q
19.78 0.0814 0.02 q
19.91 0.0816 0.02 q
20.03 0.0817 0.02 Q
20.15 0.0819 0.01 Q
20.27 0.0820 0.01 q
20.39 0.0821 0.01 Q
20.52 0.0823 0.01 Q
20.64 0.0824 0.01 Q
20.76 0.0825 0.01 Qq
20.88 0.0826 0.01 q
21.00 0.0827 0.01 q
21.13 0.0828 0.01 Q
21.25 0.0829 0.01 Q
2137 0.0830 0.01 Q
21.49 0.0831 0.01 q
21.61 0.0832 0.01L q
21.74 0.0833 0.01 q
21.86 0.0833 0.01 qQ
21.98 0.0834 0.01 Q
22.10 0.0835 0.01 Q
22,22 0.0835 0.01 Q
22.35 0.0836 0.01 q
22.47 0.0836 0.01 Q
22.59 0.0837 0.00 Q
2271 0.0837 0.00 Q
22.83 0.0838 0.00 q
22.96 0.0838 0.00 Q
23.08 0.0839 0.00 Qq
23.20 0.0839 0.00 Q
23.32 0.0839 0.00 Q
23.44 0.0840 0.00 Qq
23,57 0.0840 0.00 q
23.69 0.0840 0.00 Q
23.81 0.0840 0.00 Q
23.93 0.0841 0.00 Qq
24.05 0.0841 0.00 Qq
24.18 0.0841 0.00 q

TIME DURATION(minutes) OF PERCENT;LES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an finstantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1442 .4

10% 80.5

20% 22.0

30% 14.6

40% 7.3
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60%
70%
80%
90%
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