City of Yorba Linda
In-N-Out Burger Restaurant at 18181 Imperial Highway
Draft Initial Study/Mitigated Negative Declaration

Appendix F:

Hydrology and Hydraulic Analysis and Preliminary WQMP

FirstCarbon Solutions



THIS PAGE INTENTIONALLY LEFT BLANK



City of Yorba Linda
In-N-Out Burger Restaurant at 18181 Imperial Highway
Draft Initial Study/Mitigated Negative Declaration

F.1 - Hydrology and Hydraulic Analysis

FirstCarbon Solutions



THIS PAGE INTENTIONALLY LEFT BLANK



PRELIMINARY

HYDROLOGY AND HYDRAULIC ANALYSIS

For:
In-N-Out Burger at
18181 Imperial Hwy
City of Yorba Linda, CA

CUP 2019-05
DR 2019-04

Prepared for:
In-N-Out Burger
13502 Hamburger Lane
Baldwin Park, CA 91706

®\A BURGER

Prepared by:
Joseph C. Truxaw & Associates, Inc.
Civil Engineers & Land Surveyors
265 S. Anita Drive, Suite 111
Orange, CA 92868
(714) 935-0265

Prepared on: January 21, 2019
Revised on: April 14, 2020




In-N-Out Burger

18181 Imperial Hwy
City of Yorba Linda, County or Orange, California

TABLE OF CONTENTS Page
1.0 PROJECT DESCRIPTION .....ccoiimirmrnssnnurnsensnnsss D 2
2.0 HYDROLOGY ANALYSIS .iinnrrransnesussusucusssusnunenuenenssnsnnsnnsnnss S 5
2.1 EXISTING CONDITION ..cunimmsmnmnsimsssssenensusussasanssunssusansnssensannsr 5
2.2 PROPOSED CONDITION ..corummmrsmmsssmssresnsasmssmsnssnnnnunenesunasunsnsss 6
2.3 ADVANCED ENGINEERING SOFTWARE (AES)
CALCULATIONS ...oormmrnrssransscnssssmnsssusssnnsnnannsunsnnsnn A 10
3.0 HYDRAULICS ANALYSIS..cccrcicrmirrmasinremns s vrnenns R —— 11
4.0 APPENDIX “AY .. cccirrnnmmnnnansnarnnanssssnsssussnusssnsunkunuesnssnnnssnnnnsnn RS 19
4.1 REFERENCE MAPS .....cococimumscssusnanessnsnnansmamsnnnnnannnansnsnsnnnss 20
4.2 VCINITY MAP . crmrrrssinmsassus s s cunsannnsns A —— 21
9.0 HYDROLOGY MAPS ...ccrrmmmmrmnmmzmnssemn s srennsnsasnsnsnnnss R —— 22
5.1 HYDROLOGY MAP(EXISTING CONDITION)...ccccenrrurnnnssnsnnssas 23
5.2 HYDROLOGY MAP (PROPOSED CONDITION) .ccrvexnrnsnansnsnnnns 24

HYDROLOGY AND HYDRAULICS ANALYSIS



In-N-Out Burger

18181 Imperial Hwy
City of Yorba Linda, County or Orange, California

1.0 PROJECT DESCRIPTION

The subject property is located at 18181 Imperial Highway in the city of Yorba
Linda, CA. The existing condition consists of the Yorba Linda Library, associated
parking areas, and a dirt lot with soil remediation equipment. The site is bounded
by three streets: Imperial Hwy to the south and west, Lemon Dr. to the north and
Olinda St. to the east. There is a grade difference from the southeast corner of
the site to the northwest corner by approximately 16'. The low point of the site is
in the north east corner where a catch basin is located in Lemon Dr.

1.1 PURPOSE

The purpose of this report is to provide a technical analysis of the existing and
proposed drainage patterns of the subject site.

1.2 EXISTING SITE CONDITION

Due to the significant grade difference the library parking areas are separated by
a retaining wall. The higher parking area is located nearest to the corner of
Olinda St. and Imperial Highway and drains away from the building towards
Imperial where the runoff is collected by a grated inlet. The grated inlet
discharges runoff to the lower parking lot through a storm drain pipe connecting
the drainage from the higher elevation parking area to the lower parking area.
The remainder of the lower parking area flows northwest where the runoff enters
an under sidewalk drain and discharges into Lemon Dr. The runoff is picked up
by the curb & gutter in Lemon Dr. and conveyed to the catch basin at the low
point and enters the municipal storm drain system. The dirt lot west of the library
sheets flows to the low point and enters Lemon Dr. and discharged at the low
point.

1.3 PROPOSED SITE CONDITION

The proposed development will raze the existing library building, asphalt, curbs,
v-gutters, landscape, etc. and significant grading will be performed to
accommoedate the In-N-Out building location which will be along Imperial Hwy.
Multiple retaining walls will be built to make up the grade difference across the
site and a storm drain system will be placed to direct runoff to the low point of the
site. This project is required to comply with Low Impact Development standards
to treat stormwater runoff, so a bio-retention basin is proposed at the northwest
corner of the site where all the stormwater runoff from impervious surfaces will
discharge. The proposed grading divides the site into eight drainage sub-areas.
Six sub-areas will consist of new impervious surfaces which will collect runoff into
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a corresponding grated inlet and convey runoff to the bio-retention basin. The
other two areas are made up of landscape only and can be considered self-
treating areas. One of these areas is the basin itself, and the other area is a
landscaped area between the drive-thru and Imperial Hwy that will discharge into
Imperial Hwy.

1.4 METHODOLOGY

The total existing and proposed runoff from the site will be computed using the
Advanced Engineering Software (AES) program which utilizes the information
given by the Orange County Hydrology Manual, related to Soil Classification and
2-Year and 25-Year 24-Hour Isohyet. The soil type in the area of the subject site
was found to be Type D'.
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In-N-Out Burger
18181 Imperial Hwy

City of Yorba Linda, County or Orange, California

TOTAL DISCHARGE SUMMARY

Existing Condition

DRAINAGE AREA 2-YR PEAK FLOW 25-YR PEAK FLOW
RATE (cfs) RATE {(cfs)
A 0.60 1.29
B 2.00 4.28
C 0.44 0.93
E 0.08 0.18
TOTAL* 3.12 6.68

*Because Node 401 is linked to Node 200 (grate inlet from Area D discharges to
Area B) the AES program was used to link the areas together during the
computations so that area B is an addition to the initial sub-area. The runoff
values therefore reflect runoff from both Area D & B.

Proposed Condition

DRAINAGE AREA 2-YR (PEAK FLOW 25-YR (PEAK FLOW
RATE (cfs) RATE (cfs)
A 0.63 1.35
B 0.55 1.18
C 0.61 1.30
D 0.22 0.46
E 0.18 0.38
F 0.09 0.19
STA-1 0.22 0.49
STA-2 0.26 0.58
TOTAL 2,76 5.93
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In-N-Out Burger

18181 Imperial Hwy
City of Yorba Linda, County or Orange, California

2,0 HYDROLOGY ANALYSIS

2.1 EXISTING CONDITION

The time of concentration was computed using the Advanced Engineering
Software (AES) program

The discharge Q was computed using the Rational Method Formula.

Node 100 to Node 101 {Area A)

Area =0.43 acres
L = 573 ft, . 385.06~379.41

= 0.0307
184
Q. = 0.60 cfs. Qo5 = 1.29 cfs.
Tc = 5.00 min. Te = 5.00 min.
[ = 2.264 in/hr. | =4.824 in/hr.
Node 400 to Node 401 (Area D)
Area =1.00 acres
L=o74ft, ,.38828-379.72 ...
274
Q. = 2.00 cfs. Q5 = 4.28 cfs.
Tc = 5.00 min. Tc = 5.00 min.
| = 2.264 in/hr. | = 4.824 in/hr.

Node 200 to Node 201 (Area B)

*Because Node 401 is linked to Node 200 (grate inlet from Area D
discharges to Area B) the AES program was used fo link the areas
fogether during the computations so that area B is an addition to the initial
sub-area. The runoff values therefore reflect runoff from both Area D & B.

Area =0.209 acres
L =82 fi. o= 68.53-67.33
82

=0.0146
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18181 Imperial Hwy
City of Yorba Linda, County or Orange, California
Node 300 to Node 301 (Area C)

Area =0.22 acres

L=9it o= 391.60 ; 390.90 - 0.0778
Q, = 0.44 cfs. Qs = 0.93 cfs.
Tec = 5.00 min. Tc = 5.00 min.
| =2.264 in/hr. | = 4.824 in/hr.

Node 500 to Node 501 (Area E)

Area =0.04 acres

L=30ft . 391.303—0390.65 00217
Q, = 0.08 cfs. Qo5 = 0.18 cfs.
Tc = 5.00 min. Tc = 5.00 min.
| = 2.264 in/hr. | = 4.824 in/hr.

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

2.2 PROPOSED CONDITION

The time of concentration was computed using the Advanced Engineering
Software (AES) program

The discharge Q was computed using the Rational Method Formuia.

Node 100 fo Node 101 {Area A)

Area =0.43 acres
L=573ft s =0.0187

Q; = 0.63 cfs. Qs5 = 1.35 cfs.
Te = 8.55 min. Tc = 8.55 min.
| =1.66 in/hr. | = 3.56 in/hr.
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Node 200 to Node 201 {Area B)

Area =0.27 acres

L=157f. s=0.0458
Q, = 0.55 cfs.
T¢c =5.00 min.
| =2.26 inthr.

Node 300 to Node 301 (Area C)

Area =0.30 acres
L=217ft. s=0.0443

Q> = 0.81 cfs.

Te = 5.00 min.

| = 2.26 in/hr.
Node 400 to Node 401 (Area D)

Area =0.11 acres
L=107ft. s=0.0401
Q, =0.22 cfs.
Tc = 5.00 min.
1=2.26 in/hr.
Node 500 to Node 501 (Area E)

Area =0.09 acres
L =621t s = (.0460
Q7= 0.18 cfs.
Tc=5.00 min.
| = 2.26 in/hr,
Node 100 to Node 601 (Area F)

Area =0.06 acres

L =67 ft. s =0.0072
Qs = 0.09 ofs.
Tc =6.97 min.
| = 1.87 inthr.

Node 700 to Node 701 (STA-1)

Area =0.12 acres

L=71ft. s = (0.0856
Q2 = 0.22 cfs.
Te = 5.00 min.
1 =226 infhr.

HYDROLOGY AND HYDRAULICS ANALYSIS

Qo5 = 1.18 cfs,
Tc = 5.00 min.
| =482 in/hr.

Qs = 1.30 cfs.
Te = 5.00 min.
i =4.82 in/hr.

Q25 = (.46 cfs.
Tc = 5.00 min.
[ =4.82 infhr.

Qo5 = 0.38 cfs.
Tc = 5.00 min.
[ =4.82 in/hr.

Q25 =0.19 cfs.
Tc =6.97 min.
1 =4.00 in/hr.

Qo5 = 0.49 cfs.
Tc =5.00 min.
| =4.82 in/hr.



In-N-Out Burger

18181 Imperial Hwy

City of Yorba Linda, County or Orange, California
Node 800 to Node 801 (STA-2)

Area =0.15 acres
L =47 ft. s = 0.0085

Qs = 0.28 cfs. Qo5 = 0.58 cfs.
Tc = 5.85 min. Tc = 5.85 min.
| =2.07 in/hr. | =4.42 in/hr,

Burn Factor. The site is paved, no Burn Factor is calculated.
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In-N-Out Burger

18181 Imperial Hwy

City of Yorba Linda, County or Orange, California
TOTAL SITE RUNOFF DISCHARGE

EXISTING
Q,=0.60+200+0.44+0.08 =3.12cfs
Qo5 =1.29+4.28 + 0.93 + 0.18 = 6.68 cfs

PROPOSED
Q;=0.63+0.55+0.61+0.22+0.18 + 0.09 + 0.22 + 0.26 = 2.76 cfs
Qz5=1.35+1.18 + 1.30 + 0.46 + 0.38 + 0.19 + 0.49 + 0.58 = 5.93 cfs

Q2 (EXISTING) — Q2 (PROPOSED)
3.12 cfs — 2.76 cfs = 0.36 cfs => DECREASE OF 0.36 cfs [-11.5%]

Q25 (EXISTING) — Q25 (PROPOSED)
6.68 cfs — 5.93 cfs = 0.75 cfs => DECREASE OF 0.75 cfs [-11.2%)]

VOLUME, TIME OF CONCENTRATION AND PEAK FLOW DATA
The South Orange County Technical Guidance Manual

EXISTING PROPOSED PROPOSED -
CONDITION CONDITION ADJUSTED Tec
TIME OF 5.00 8.55 5.25
CONCENTRATION
(min.)
VOLUME (ac-ft) 0.2654 0.2593 0.2592
Q (cfs) 2.69 1.97 2.56

The proposed condition shows an increase in the Time of Concentration of 3.55
min. (+71%), but shows a decrease in volume and peak flowrate. Because of the
increase in Time of Concentration this does constitute a Hydrologic Condition of
Concern (HCOC) and therefore the site is required to meet hydromodification
demands. However, following the Orange County Hydrology Manual by creating
a small area unit hydrograph using the max allowable Time of Concentration
(predevelopment Tc * 1.05) provides a runoff volume that is less than the volume
given for the time of concentration at 8.55 min. Therefore, there is no additional
volume to retain.
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2.3 ADVANCED ENGINEERING SOFTWARE (AES) CALCULATIONS
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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: 05/88/2012 License ID 1537

BRERRFRRRR R R R Rk kR Rk R ARk DESCRIPTION OF STUDY *®®kskksokokskokskookokokkokskkor sk ok ok ok

* IN-N-OUT 18181 IMPERIAL HWY *
* 2-PRE HYDROLOGY ANALYSIS *
* *

EEEESEESELEEEEEEEEEEEEEEEEEEEEELELELEELEEELESELLEEEEEEEEES LSS ESEE ST S0

FILE NAME: PRE18@21.DAT
TIME/DATE OF STUDY: 12:59 12/17/2018

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

USER SPECIFIED STORM EVENT(YEAR) = 2.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.01
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) I 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 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT)  SIDE / SIDE/ WAY  (FT)  (FT) (FT) (FT)  (n)

1 30.0 20.9 ©.018/0.018/06.020 ©.67 2.00 00,0312 0,167 ©,0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = @.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.8 (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
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FLOW PROCESS FROM NODE 120,062 TO NODE 1861.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 184,09

ELEVATION DATA: UPSTREAM(FEET) = 385.06 DOWNSTREAM(FEET) 379.41



Tc = K*[{LENGTH** 3.,08)/(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 I ):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.30 .20 9.100 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = ©.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = .60

TOTAL AREA(ACRES) = ©.30  PEAK FLOW RATE(CFS) = 0.60
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FLOW PROCESS FROM NODE 400,80 TO NODE 461.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH(FEET) = 109.09
ELEVATION DATA: UPSTREAM(FEET) = 392,60 DOWNSTREAM(FEET) = 389.35

Tec = K*[(LENGTH** 3,080)/(ELEVATION CHANGE)]**@,20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

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

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL D 0.24 .20 ©.1006 57  5.00

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = ©.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF{CFS) = @.48
TOTAL AREA(ACRES) = 0.24 PEAK FLOW RATE(CFS) = 8.48
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FLOW PROCESS FROM NODE 200.00 TO NODE 201,900 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MATNLINE PEAK FLOW<<<<<
; MAINLINE Tc(MIN.) = 5.00
E * 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264
é SUBAREA LOSS RATE DATA(AMC I ):
% DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
5 LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D e.75 8.20 ©0.100 57

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) =  9.75 SUBAREA RUNOFF(CFS) =  1.52
EFFECTIVE AREA(ACRES) = ©.99  AREA-AVERAGED Fm(INCH/HR) = ©.02
AREA-AVERAGED Fp(INCH/HR) = ©.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 2.00
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FLOW PROCESS FROM NODE 360.00 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) = 5.006
ELEVATION DATA: UPSTREAM(FEET) = 391.60 DOWNSTREAM(FEET) = 396.98

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 I ):

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

COMMERCIAL D 0,22 .20 6.160 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = ©.109

SUBAREA RUNOFF{CFS) = 0.44

TOTAL AREA(ACRES) = 8.22 PEAK FLOW RATE(CFS) = 0.44
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FLOW PROCESS FROM NODE 560,00 TO NODE 501.8@ IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<K
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 30.00
ELEVATION DATA: UPSTREAM(FEET) = 391.30 DOWNSTREAM(FEET) = 390.65

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**®.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.04 6.206 0.1006 57 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = .08

TOTAL AREA{ACRES) = ©.04  PEAK FLOW RATE(CFS) = 0.08

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 9.0 TC(MIN.) = 5,00

EFFECTIVE AREA(ACRES) = ©.04 AREA-AVERAGED Fm(INCH/HR)= ©.02

AREA-AVERAGED Fp(INCH/HR) = ©.20 AREA-AVERAGED Ap = 0.100
PEAK FLOW RATE(CFS) = 0.08




END OF RATIONAL METHOD ANALYSIS




sk ok obe ok ok ok ok ot ok o e ke ok ot sk ok s sk ok ok o 3Rk ke ok st ok ok sk ok sk sk ok sk ok s ok e ok 3ok ok s sk sk ok R oK o B e e s ok ok ok ok okt ok sk sk ok sfe sk ok ok o R e skOR oR 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
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* IN-N-OUT 18181 IMPERIAL HWY

* 25-YR HYDROLOGY ANALYSIS *
* *
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FILE NAME: PRE18821.DAT
TIME/DATE OF STUDY: 13:€1 12/17/2018

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

USER SPECIFIED STORM EVENT{YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = @.01
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) I 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 ©.018/6,018/0,020 0,67 2.00 0.0312 6.167 9.0150

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)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJIUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 180.80 TO NODE 1e1.09 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 184.00
ELEVATION DATA: UPSTREAM(FEET) = 385.06 DOWNSTREAM(FEET) = 379.41




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 I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap S¢S Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.30 8.20 ©.100 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 1.29

TOTAL AREA(ACRES) = ©.36  PEAK FLOW RATE(CFS) = 1.29
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FLOW PROCESS FROM NODE 406.0e TO NODE 401.006 1S 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) = 392.60 DOWNSTREAM(FEET) = 389.35

Tc = K*¥[(LENGTH** 3.080)/(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 I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTAL D .24 0.20 ©.160 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 1.83

TOTAL AREA(ACRES) = ©.24  PEAK FLOW RATE(CFS) = l.03
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 1S CODE = 81

MAINLINE Tc(MIN.) = 5.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR)} = 4.824
SUBAREA LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 5CS
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 8.75 .20 9.180 57

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = ©.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA{ACRES) = 8.75 SUBAREA RUNOFF(CFS) = 3.25
EFFECTIVE AREA(ACRES) = ©@.99  AREA-AVERAGED Fm{INCH/HR) = .62
AREA-AVERAGED Fp(INCH/HR) = ©.20 AREA-AVERAGED Ap = 0.190

TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 4.28
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FLOW PROCESS FROM NODE 300.60 TO NODE 391.00 1S CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 9.e0
ELEVATION DATA: UPSTREAM(FEET) = 391.60 DOWNSTREAM(FEET) = 390,90

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 I ):

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

COMMERCIAL D 0.22 .20 0.160 57 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = ©.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.100

SUBAREA RUNOFF(CFS) = 2.93

TOTAL AREA(ACRES) = ©.22  PEAK FLOW RATE(CFS) = 2.93
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FLOW PROCESS FROM NODE 506.00 TO NODE 501.00 IS CODE 21

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

INITIAL SUBAREA FLOW-LENGTH{FEET) = 36.60
ELEVATION DATA: UPSTREAM(FEET) = 391.30 DOWNSTREAM(FEET) = 390.65

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 I ):

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

COMMERCIAL D 0.04 .20 0.106 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.160

SUBAREA RUNOFE(CFS) = 0.18

TOTAL AREA(ACRES) = 0.04 PEAK FLOW RATE(CFS) = 0.18

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 0.9 TC(MIN,) = 5.60

EFFECTIVE AREA(ACRES) = ©.04 AREA-AVERAGED Fm(INCH/HR)= ©.02
AREA-AVERAGED Fp(INCH/HR) = ©.20 AREA-AVERAGED Ap = 0,100

PEAK FLOW RATE(CFS) = 9.18



END OF RATIONAL METHOD ANALYSIS
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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: 85/08/2012 License ID 1537

Analysis prepared by:

*R Rk Rk ROk R ko Rk DESCRIPTION OF STUDY H %Kk kkskshokk ok kokkk 56 kR kA k%

* IN-N-OUT BURGER, 18181 IMPERIAL HWY, YORBA LINDA, CA *

* 2YR POST HYDROLOGY ANALYSIS
#
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FILE NAME: INO18@21.DAT
TIME/DATE OF STUDY: 10:46 ©8/06/2019

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

USER SPECIFIED STORM EVENT(YEAR) = 2.60

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) I 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)

i 30.0 20.0 0.018/0,018/0.020 0.67 2.90 €.0312 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.8@ 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
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FLOW PROCESS FROM NODE 106,00 TO NODE 101.06 IS CODE = 21



>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<«
>>USE TIME-~OF -CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH(FEET) = 573.00
ELEVATION DATA: UPSTREAM(FEET) = 390,56 DOWNSTREAM(FEET) = 379,79

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.547
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 1.664
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTAL D .43 0.20 ©.106 57  8.55

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.109

SUBAREA RUNOFF(CFS) = .63

TOTAL AREA(ACRES) = ©.43  PEAK FLOW RATE(CFS) = .63
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FLOW PROCESS FROM NCDE 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) = 157.0@
ELEVATION DATA: UPSTREAM(FEET) = 387.96 DOWNSTREAM(FEET) = 380.77

Tc = K*[(LENGTH** 3,80)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 9.27 .20 @.106 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.28
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.109

SUBAREA RUNOFF(CFS) = 0.55

TOTAL AREA(ACRES) = ©.27 PEAK FLOW RATE(CFS) = 0.55
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FLOW PROCESS FROM NODE 360.88 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) =  217.00
ELEVATION DATA: UPSTREAM(FEET) = 391.17 DOWNSTREAM(FEET) = 381.55

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 I ):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.30 0.20 8.100 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.160

SUBAREA RUNOFF(CFS) = 0.61

TOTAL AREA(ACRES) = ©.30  PEAK FLOW RATE(CFS) = 0.61
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FLOW PROCESS FROM NODE 4900 .80 TO NODE 4901.60 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 167.080
ELEVATION DATA: UPSTREAM(FEET) = 391.79 DOWNSTREAM{FEET) = 387.50

Tc = K*[(LENGTH** 3.,0@)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D .11 .20 0.100 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = .20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.160

SUBAREA RUNOFF(CFS) = 6.22

TOTAL AREA(ACRES) = ©.11  PEAK FLOW RATE(CFS) = 0.22
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FLOW PROCESS FROM NODE 506.80 TO NODE 501,60 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 62.09
ELEVATION DATA: UPSTREAM(FEET) = 391.97 DOWNSTREAM(FEET) = 389.12

Tc = K*[(LENGTH** 3.08)/(ELEVATION CHANGE)]**9.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000

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

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL D 0.09 0.20 0.180 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100




SUBAREA RUNOFF(CFS) = 9.18
TOTAL AREA(ACRES) = 0.09 PEAK FLOW RATE(CFS) = 8.18
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FLOW PROCESS FROM NODE 160,00 TC NODE 661.60 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<X
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 67.00
ELEVATION DATA: UPSTREAM(FEET) = 390.50 DOWNSTREAM(FEET) = 390.02

Tc = K¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.972

* 2 YEAR RAINFALL INTENSITY{(INCH/HR) = 1.870

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

PUBLIC PARK D .06 .20 ©.856 57  6.97

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = ©.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.8580

SUBAREA RUNOFF(CFS) = g.e9

TOTAL AREA(ACRES) = ©.66  PEAK FLOW RATE(CFS) = 6.69
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FLOW PROCESS FROM NODE 786.8@ TO NODE 701.06 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 71.0@
ELEVATION DATA: UPSTREAM(FEET) = 382,87 DOWNSTREAM(FEET) = 376.79

Tc = K*¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]}**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.608
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.264
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
PUBLIC PARK D 8.12 9.20 0.850 57 5.0

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = ©.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.850

SUBAREA RUNOFF(CFS) = 0.22

TOTAL AREA(ACRES) = 6.12 PEAK FLOW RATE(CFS) = 0.22

o sk ok ok ok ok R ook R ok oK R K R R ok ok ok sk ok ok ok ok ot ok o ook sk e o ook R ok o ok ok oo ok ok ek ok ok ok ok o ok sk ok oK ko ok ok oK ok ok sk R K ok K R R KRR
FLOW PROCESS FROM NODE 800.06 TO NODE 801.00 IS CODE = 21

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




INITIAL SUBAREA FLOW-LENGTH(FEET) = 47.00
ELEVATION DATA: UPSTREAM(FEET) = 390.60 DOWNSTREAM(FEET) = 360.20

Tc = K*[(LENGTH** 3.0@)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.845
* 2 YEAR RAINFALL INTENSITY(INCH/HR) = 2.070
SUBAREA Tc AND LOSS RATE DATA{AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
PUBLIC PARK D .15 @.20 ©.850 57  5.85

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA RUNOFF(CFS) = .26

TOTAL AREA{ACRES) = ©.15 PEAK FLOW RATE(CFS) = .26

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 9.2 TC(MIN.) = 5.85

EFFECTIVE AREA{ACRES) = ©.15 AREA-AVERAGED Fm(INCH/HR)= ©.17
AREA-AVERAGED Fp(INCH/HR) = ©.20 AREA-AVERAGED Ap = 0.858

PEAK FLOW RATE(CFS) = .26

END OF RATIONAL METHOD ANALYSIS
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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:
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* IN-N-OUT BURGER, 18181 IMPERIAL HWY, YORBA LINDA, CA

* 25- YR POST HYDROLOGY ANALYSIS *
* *
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FILE NAME: INO18021.DAT
TIME/DATE OF STUDY: 10:48 08/06/2019

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

USER SPECIFIED STORM EVENT(YEAR) = 25,00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12,00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = ©.95
*DATA BANK RAINFALL USED*

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

*UJSER-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 3e.0 20.0 0.018/0.018/0.020 ©.67 2.0 ©0,0312 ©.167 9.0150

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)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
¥USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 1el1l.8@ IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 573.00
ELEVATION DATA: UPSTREAM(FEET) = 396.58 DOWNSTREAM(FEET) = 379.79

Tc = K*[(LENGTH** 3,08)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  8.547
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.561
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.43 9.20 0.100 57  8.55

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.10€

SUBAREA RUNOFF(CFS) = 1.35

TOTAL AREA(ACRES) = 6.43 PEAK FLOW RATE{CFS) = 1.35
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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<K

INITIAL SUBAREA FLOW-LENGTH(FEET) = 157.00
ELEVATION DATA: UPSTREAM(FEET) = 387,96 DOWNSTREAM(FEET) = 388.77

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.824
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCS Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.27 9.20 ©.160 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 1.18

TOTAL AREA(ACRES) = 0.27 PEAK FLOW RATE(CFS) = 1.18
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FLOW PROCESS FROM NODE 300.80 TO NODE 3e1.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 217.00
ELEVATION DATA: UPSTREAM(FEET) = 391.17 DOWNSTREAM(FEET) = 381.55

Tc = K¥[{LENGTH** 3.00)/(ELEVATION CHANGE)]**@.20



SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000

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

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

COMMERCIAL D 0.30 9.20 9.166 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 6.160

SUBAREA RUNOFF(CFS) = 1.30

TOTAL AREA(ACRES) = ©.36  PEAK FLOW RATE(CFS) = 1.30
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FLOW PROCESS FROM NODE 406.00 TO NODE 401.006 IS CODE

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 107.00
ELEVATION DATA: UPSTREAM(FEET) = 391.79 DOWNSTREAM(FEET) = 387.58

1k
N
=

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 I ):

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

COMMERCIAL D 8.11 .20 0.160 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA RUNOFF(CFS) = 0.46

TOTAL AREA(ACRES) = ©.11  PEAK FLOW RATE(CFS) = 0.46
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FLOW PROCESS FROM NODE S50e.0e TO NODE 501.00 1S CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 62.00
ELEVATION DATA: UPSTREAM(FEET) = 391.97 DOWNSTREAM(FEET) = 389.12

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.824
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS T
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D .09 0.20 ©.100 57 5.0

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 8.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0,100




SUBAREA RUNOFF(CFS) = ©.38
TOTAL AREA(ACRES) = ©.69 PEAK FLOW RATE(CFS) = 0.38
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FLOW PROCESS FROM NODE 102.00 TO NODE 601.00 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 67.00
ELEVATION DATA: UPSTREAM(FEET) = 390.5@ DOWNSTREAM(FEET) = 396,02

Tc = K*[(LENGTH** 3,80)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  6.972

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.996

SUBAREA Tc AND LOSS RATE DATA(AMC I ):

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

PUBLIC PARK D .06 0.20 ©.850 57  6.97

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = @.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0,850

SUBAREA RUNOFF(CFS) = ©.19

TOTAL AREA(ACRES) = ©.06  PEAK FLOW RATE(CFS) = .19
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FLOW PROCESS FROM NODE 700.00 TO NODE 761.006 IS CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH(FEET) = 71.00
ELEVATION DATA: UPSTREAM(FEET) = 382.87 DOWNSTREAM(FEET) = 376.79

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**9.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.824
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS Te
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
PUBLIC PARK D 9.12 .20 9.85¢ 57  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0,850

SUBAREA RUNOFF(CFS) = 0.49

TOTAL AREA(ACRES) = .12 PEAK FLOW RATE(CFS) = 6.49
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FLOW PROCESS FROM NODE 860.060 TO NODE 801.06 IS CODE = 21

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



INITIAL SUBAREA FLOW-LENGTH(FEET) = 47,00
ELEVATION DATA: UPSTREAM(FEET) = 390.68 DOWNSTREAM(FEET) = 399.20

Tc = K*[(LENGTH** 3,00)/(ELEVATION CHANGE)]**@.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.845
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.416
SUBAREA Tc AND LOSS RATE DATA(AMC I ):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 55 Tc
LAND USE GROYP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
PUBLIC PARK D 9.15 0,209 0.850 57 5.85

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = @.850

SUBAREA RUNOFF(CFS) = .58

TOTAL AREA(ACRES) = @.15 PEAK FLOW RATE(CFS) = .58

END OF STUDY SUMMARY:

TOTAL AREA({ACRES) = 8.2 TC(MIN.) = 5.85

EFFECTIVE AREA(ACRES) = ©.15 AREA-AVERAGED Fm{INCH/HR)= ©.17
AREA-AVERAGED Fp(INCH/HR) = ©.2@ AREA-AVERAGED Ap = 0.850

PEAK FLOW RATE(CFS) = 0.58

END OF RATIONAL METHOD ANALYSIS
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SMALL AREA UNIT HYDROGRAPH MODEL

{C) Copyright 1989-2812 Advanced Engineering Software (aes)
Ver. 19.8 Release Date: 96/01/2012 License ID 1537

Analysis prepared by:
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Problem Descriptions:
2-yr Pre-Development Unit Hydrograph

RATIONAL METHOD CALTIBRATION COEFFICIENT = 0,99
TOTAL CATCHMENT AREA(ACRES) = 1.54
SOIL-LOSS RATE, Fm, (INCH/HR) = ©.059
LOW LOSS FRACTION = ©.123
TIME OF CONCENTRATION(MIN.) = 5.00
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY(YEARS) = 2
5-MINUTE POINT RAINFALL VALUE(INCHES)
30-MINUTE POINT RAINFALL VALUE(INCHES) = .39

il
@
a3
~

1-HOUR  POINT RAINFALL VALUE(INCHES) = 0.57
3-HOUR  POINT RAINFALL VALUE(INCHES) = 1.3
6-HOUR  POINT RAINFALL VALUE(INCHES) = 1.47
24-HOUR  POINT RAINFALL VALUE(INCHES) = 2.61
TOTAL CATCHMENT  RUNOFF VOLUME(ACRE-FEET) = .27
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = .07
EES S £ E SR S EE EEE L RS R EE SIS ES ST RS EESEELEL LRSS LT EIE S LSS
TIME VOLUME Q e. 2.5 5.0 7.5 16.0
(HOURS ) (AF) (CFS)
0.08 0.0002 ©.65 Q
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0.87 Q

©8.0217
0.0222
2.0226
@.0231
0.0235
9.6240
0.48245
0.0249
0.0254
9.0259
0.0264
0.0268
0.0273
6.0278
0.0283
0.06288
8.0292
©.06297
6.0302
@.e307
0.8312
9.8317
0.8322
0.e327
9.0332
0.0337
0.9343
0.9348
©.0353
©.0358
©.0363
©.0369
08.0374
0.0379
©.0385
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8.07 Q

0.07 Q

0.07 Q

8.07 Q

0.07 Q

8.97 Q

0.07 0

0.07 Q

8.67 Q

17
.25
5.33
5.42
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8.7 Q

e.07 Q

6.07 Q

9.07 Q

58
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9.07 Q
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0.7 0
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0.87 Q
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0.07 Q

0.07 Q

0.67 Q
0.87 Q

9.07 Q

0.07 0

9.07 Q
0.07 Q

2.08 Q

0.08 Q
8.08 0Q
8.08 0
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9.08 Q
0.08 Q

.17
.25
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0.08 Q

9.08 Q
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8
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0.08 Q

9.08 Q
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8.42
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0.8 Q

0.¢9 Q
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21.08 9.2501 8.07 Q
21.17 ©.2506 8.07 Q
21.25 ©.2510 6.97 Q
21.33 0.2515 6.97 Q
21,42 0.2520 6.67 Q
21.50 9.2525 0.87 Q
21,58 9.2530 0.87 Q
21,67 @.2534 0.97 Q
21,75 @.2539 e.47 Q
21.83 8.2544 8.67 Q
21.92 0.2548 8.67 Q
22.60 8.2553 0.67 Q
22.08 ©.2557 0.06 Q
22.17 8.2562 0.6 Q
22.25 0.2566 9.6 Q
22.33 0.2578 0.66 Q
22,42 6.2575 8.06 Q
22,560 ©.2579 8.06 Q
22.58 0.2583 6.e6 Q
22.67 9.2588 8.66 Q
22.75 9.2592 0.6 Q
22.83 @.2596 0.e6 Q
22.92 0.2600 .66 Q
23.00 0.2604 .66 Q
23.08 0.2608 0.e6 Q
23.17 0.2612 8.e6 Q
23.25 8.2617 8.e6 Q
23,33 8.2621 8.96 Q
23,42 8.2625 8.06 @
23.50 0.2628 8.06 Q
23.58 9.2632 8.6 Q
23.67 0.2636 86.e6 Q
23.75 0.2640 8.06 Q
23.83 9.2644 8.06 Q
23.92 0.2648 .06 Q
24.00 9.2652 8.06 Q
24,08 9.2654 2.0 Q

TIME DURATION(minutes) OF PERCENTILES 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)

8% 1440.0

10% 125.¢@

20% 25.0
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2012 Advanced Engineering Software (aes)
Ver. 19.@ Release Date: 06/01/2012 License ID 1537

Analysis prepared by:
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Problem Descriptions:
2-Yr Post-Development Unit Hydrograph

RATIONAL METHOD CALIBRATION COEFFICIENT = ©.90

TOTAL CATCHMENT AREA(ACRES) = 1.52

SOIL-LOSS RATE, Fm, (INCH/HR) = 0,068

LOW LOSS FRACTION = 6.128

TIME OF CONCENTRATION(MIN.) = 8.55

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED

RETURN FREQUENCY(YEARS) = 2

5-MINUTE POINT RAINFALL VALUE(INCHES) = .17
36-MINUTE POINT RAINFALL VALUE(INCHES) = ©.39
1-HOUR  POINT RAINFALL VALUE(INCHES) = .57
3-HOUR  POINT RAINFALL VALUE(INCHES) = 1.83

6-HOUR  POINT RAINFALL VALUE(INCHES) = 1.47

24-HOUR  POINT RAINFALL VALUE(INCHES) = 2.61
TOTAL CATCHMENT  RUNOFF VOLUME(ACRE-FEET) = 0.26
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 9.07
sk ok s 3K ok ok sk ok sk ok sk ok ok ok sk ok ok ok ok sk ok ke ok ok sk ok o sk ok sk ok ok ok ok ok sk ol o o sk ook ok ke sk sk sk sk s ok sk ke ok sk sk sk sk sk sk ok ke sk sk ok ok sk sk ok ok ok ok o ok ok sk ok
TIME VOLUME Q o. 2.5 5.0 7.5 10.0
(HOURS) (AF) (CFS)
0.04 0.0000 0.08 Q



2.95 Q
2.85 Q

0.0010
9.0016
©.0022
©.0029
6.0035
g.0042
0.0048
6.0055
0.0062
6.0068
0.0075
0.6082
0.0088
0.0095
0.e1e2
0.e1e9
9.0116
©.0123
8.0130
8.0137
©.9144
8.0151
8.0159
B.0166
©.0173
©.9181
©.0188
8.9195
@,0203
6.0211
8.0218
©.0226
8.0234
8.0241
8.0249
©.0257
@.0265
8.0273
B.0281
©.0289
0.0298
0.03086
0.e314
0.0323
0.0331
0.0340
©.0349
0.0357
0.0366
0.0375

0.32
.47
0.61
.75
0.89
1.04
1.18
1.32
1.46
1.61
1,75
1.89
2.083
2.18
2.32
2.46
2.60
2.75
2.89
3.3

3
3

.85 Q

9.65 Q
0.66 Q

0.06 Q
0.06 Q
0.06 Q
0.06 Q
6.06 Q

8.06 Q

9.06 0
9.06 0
9.06 0Q
9.06 0
8.06 0
8.06 0
2.06 0

8.06 Q
9.06 Q
8.06 Q
9.06 0Q
8.06 Q
8.06 Q

A7
.32

3.46
3

.60

g.e6 Q

3.74
3.89
4,03
4.17
4,32
4.46
4.60
4.74
4.88
5.083

g.e6 Q

2.e6 Q

8.26 Q

g.86 Q

g.e6 Q

g.e6 Q

8.07 Q

9.87 Q
8.07 Q
9.07 Q
8.07 0
8.87 0
8.07 0
0.07 Q
9.07 0
9.07 0
9.07 Q
0.07 Q
0.67 Q
0.87 0
0.87 0

17
5.31
5.45
5.60
5.74
5.88
6.03
6.17
6.31
6.45

6.

59

6.74
6.88
7.2
7.16
7.31

0.87 Q

0.67 Q

9.88 Q

8.08 Q
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.45
.59
.73
.88
.02
.16
.30
.45
.59
.73
.88
.92
.16
.30
.45
.59
.73
.87
.01
.16
.30
.44
.59
.73
.87
.01
.15
.38
.44
.58
.73
.87
.01
.15
.30
.44
.58
.72
.87
.01
.15
.29
.43
.58
.72
.86
.01
.15
.29
.43
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08384
.0393
. 0492
0412
.8421
. 0430
. 0440
. 0450
. 8459
. 8469
.8479
.0489
.0500
.8510
.0520
.0531
.0542
.0553
.0564
.8575
.0586
.0598
. 0609
L8621
.8633
. 0646
. 8658
.8671
.0683
. 0697
.8710
0724
L8737
8753
8771
0789
.0808
.0827
.8846
0866
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. 0906
.9928
.9949
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L1043
.1676
.1698
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14,
14.
14.
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15.
15,
15.
15.
15.
15.
16.
16.
16.
16.
16.
i6.
16.
i7.
i7.
17.
17.
17.
17.
17.
17.
18.
18.
18.
18.
18.
18.
18.
19,
19,
19.
19.
19.
19.
19.
20.
20,
20,
20,
20.
20.
20.
21.
21.
21.
.56
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57
72
86
00
15
29
43
57
72
86
26
14
28
43
57
71
85
00
14
28
42
57
71
85
99
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28
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57
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85
39
i4
28
42
56
70
85
99
i3
27
42
56
70
84
99
13
27
42
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L1127
L1157
.1189
L1222
.1258
.1295
.1336
.13809
.1429
L1487
.1562
L1720
.1864
.1913
.1954
.1989
.2021
. 2050
. 2076
.2166
,2122
.2143
.2163
.2183
2201
.2218
2232
.2245
.2258
L2270
.2282
.2294
. 2305
.2316
.2327
.2338
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.25
.26
.27
.29
.31
.34
.36
.49
A4
.54
.73
.97
.47
.37
.32
.28
.26
.24
.21
.19
.18
.18
.17
.16
.15
.12
.12
A1
A1
Jl1e
.10
.1e
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.89
.09
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.89
.08
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.08
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.87
.87
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.97
.07
.87
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21.70 8.2471 6.7 Q
21,84 6.2479 6.07 Q
21,98 6.2487 6.6 Q
22.13 0.2494 ©.06 Q
22.27 0.2502 e.06 Q
22.41 ©.2509 e.06 Q
22.56 0.2516 8.6 Q
22.70 ©.2523 0.66 Q
22.84 9.2530 g.86 Q
22.98 9.2537 2.66 Q
23,12 0.2544 0.6 Q
23.27 0.2551 8.06 Q
23.41 0.2558 8.06 Q
23.55 2.2564 8.06 Q
23.69 9.2571 0.06 Q
23.84 0.2577 0.05 Q
23.98 9.2584 0.65 Q
24,12 0.2590 0.05 Q
24.27 0.2593 e.ee Q

TIME DURATION{minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
{(Note: 160% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

2% 1445.¢

10% 205.2

20% 51.3

3% 17.1

40% 8.6

5% 8.6

607% 2.6

70% 8.6

80% 8.6

90% 8.6
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NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2012 Advanced Engineering Software (aes)
Ver, 15.8 Release Date: 06/01/2012 License ID 1537

Analysis prepared by:
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Problem Descriptions:
2-Yr Post-Development Unit Hydrograph

*#% NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC I:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 2.61 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres)  PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 1.52 33.86 98. (AMC II) 0.200 ©.872
TOTAL AREA (Acres) = 1.52

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = ©0.068

AREA-AVERAGED LOW LOSS FRACTION, Y = 9.128

Problem Descriptions:
2-¥r Post-Development Unit Hydrograph

RATIONAL METHOD CAIL.IBRATION COEFFICIENT = ©.90
TOTAL CATCHMENT AREA(ACRES) = 1.52
SOIL-LOSS RATE, Fm, (INCH/HR)} = 0.068

LOW LOSS FRACTION = ©.128



TIME OF CONCENTRATION(MIN.) = 5.25

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED

RETURN FREQUENCY(YEARS) = 2

5-MINUTE POINT RAINFALL VALUE(INCHES) = .17
30-MINUTE POINT RAINFALL VALUE(INCHES) = ©.39
1-HOUR  POINT RAINFALL VALUE(INCHES} = .57
3-HOUR  POINT RAINFALL VALUE(INCHES) = 1.@3
6-HOUR  POINT RAINFALL VALUE(INCHES) = 1.47
24-HOUR  POINT RAINFALL VALUE(INCHES) = 2.61
TOTAL CATCHMENT  RUNOFF VOLUME (ACRE-FEET) = 0.26
TOTAL CATCHMENT SOIL-L0SS VOLUME(ACRE-FEET) = .07
o e ok e o ok ok ok sk ok ok s ok vk ok sk ok ok Ak ok sk ok s ok sk ok e ok sk s ok ok ok ok sk sk S ke vk o s ok sk ok ok ok o ok ok ok o oK o R i e ok sk ok e ok ok o ok sk okeook sk ke sk ok sk ok ok
TIME VOLUME Q o. 2.5 5.9 7.5 10.0
(HOURS) (AF) (CFS)
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.70
.79
.88
.96
.85
.14
.22
.31
.40
.49
.58
.66
.75
.84
.92
.01
.10
.19
.28
.36
.45
.54
.62
71
.80
.89
.97
.06
.15
.24
.32
41
.50
.59
.68
.76
.85
.94
.03
.11
.28
.29
.38
.46
.55
.64
72
.81
.90
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.1496
.1534
.1594
L1722
.1835
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.1955
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.2035
.2052
. 2069
. 2885
. 2099
L2113
.2126
2139
L2152
L2164
L2176
. 2188
L2199
.2210
L2220
L2229
.2237
.2245
.2253
.2261
.2269
.2276
.2284
L2291
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.2312
.2318
.2325
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.2338
.2344
.2351
. 2357
.2363
.2369
.2375
.2380

S0 ENEE®®

.51
.71
.96
.56
.58
.46
.38
.35
.32
.29
.28
.26
.25
.23
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.20
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.18
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.18
.17
.17
.16
.16
.16
.15
.12
L12
.11
.11
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.19
.10
.10
.10
.18
.10
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20.20 ©.2386 6.e8 Q@
20.29 9.2392 6.e8 Q
20.38 B.2398 6.08 @
20.46 B.2403 6.e8 Q
29.55 0.2409 g.e8 @
20.64 0.2414 6.87 Q
20.73 8.2419 8.07 Q
20.81 0.2425 8.07 Q
20.90 @.24308 8.07 Q
20.99 @.2435 8.07 Q
21.08 6.2440 8.07 Q
21.16 2.2445 B.07 Q
21.25 0.2450 8.07 Q
21.34 9.2455 0.97 Q
21,42 6.2460 0.97 Q
21.51 9.2465 6.07 Q
21.66 8.2476 8.87 Q
21.69 8.2475 8.07 Q
21.77 8.2479 .97 Q
21.86 0.2484 6.66 Q
21,95 9.2489 6.66 Q
22.04 9.2493 6.6 Q
22,12 9.2498 6.06 Q
22.21 9.2503 6.06 Q
22.3@ 8.2567 6.06 Q
22.39 0.2512 e.06 Q
22.48 8.2516 6.06 Q
22.56 0.2520 6.66 Q
22.65 9.2525 e.66 Q
22.74 0.2529 ©.66 Q
22.83 9.2533 ©.66 Q
22.91 0.2538 0.96 Q
23.00 0.2542 @.96 Q
23.09 0.2546 0.06 Q
23,17 0.2550 6.6 Q
23.26 9.2554 0.6 Q
23.35 8.2559 6.06 Q
23.44 6.2563 8.6 Q
23.52 8.2567 8.66 Q
23.61 9.2571 8.6 Q
23.79 8.2575 8.6 Q
23.79 6.2579 0.95 Q
23.88 0.2583 8.05 Q@
23.96 9.2587 g.e5 Q
24,05 9.2590 8.e5 @
24.14 9.2592 6.e6 Q

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 108% of Peak Flow Rate estimate assumed to have



an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate {minutes)

0% 1443 .8
19% 131.2
20% 26.2
30% 18.5
40% 5.2
56% 5.2
66% 5.2
76% 5.2
808% 5.2
20% 5.2



in-N-Out Burger

18181 Imperial Hwy
City of Yorba Linda, County or Orange, California

3.0 HYDRAULICS ANALYSIS

HYDROLOGY AND HYDRALLICS ANALYSIS
-1 -



In-N-Out Burger

18181 Imperial Hwy
City of Yorba Linda, County or Orange, California
3.1 24” BY 36” GRATED INLET SIZE ANALYSIS AT NODE 101

For sizing the grated inlet the 25 year storm event was analyzed.
Total area: 2' X 3’ = 6 sf.
Total area of opening (assume 50%) = 6/2 = 3.0 sf,
50% clogyging factor = 3.0/2 = 1.5 sf.
Q design = C x A X 2GH
G =32.2 ft/s”
A=1.5 sf.
C =067
Qo5 = 1.35 cfs
1.35 = 0.67 x 1.5x,/(32.2x 2 x H)
H=0.028 = 0.34"

3.2 24”°BY 36” GRATED INLET SIZE ANALYSIS AT NODE 201

For sizing the grated inlet the 25 year storm event was analyzed.
Total area: 2’ X 3’ = 6 sf.

Total area of opening (assume 50%) = 6/2 = 3.0 sf.
50% clogging factor = 3.0/2 = 1.5 sf.

Q design = C X A x V2GH

G =32.2 ft/s®

A=1.5 sf.

C=067

Q5 = 1.18 cfs

1.18 = 0.67 x 1.5 x,/(32.2 x 2 x H)

H=0.021" = 0.26"

HYDROLOGY AND HYDRAULICS ANALYSIS
-12 -



In-N-Out Burger

18181 Imperial Hwy
City of Yorba Linda, County or Orange, California
3.3 24”7 BY 36” GRATED INLET SIZE ANALYSIS AT NODE 301

For sizing the grated inlet the 25 year storm event was analyzed.
Total area: 2' X 3' = 6 sf.
Total area of opening (assume 50%) = 6/2 = 3.0 sf.
50% clogging factor = 3.0/2 = 1.5 sf.
Q design = C X A X V2GH
G =32.2 ft/s®
A=1.5 sf.
C=0.67
Qa5 = 1.30 cfs
1.30 = 0.67 x 1.5 x/(32.2x 2 x H)
H=0.026" = 0.32"

3.4 24”7 BY 36” GRATED INLET SIZE ANALYSIS AT NODE 401

For sizing the grated inlet the 50 year storm event was analyzed.
Total area: 2' X 3' = 6 sf.

Total area of opening (assume 50%) = 6/2 = 3.0 sf.
50% clogging factor = 3.0/2 = 1.5 sf,

Q design = C x A X V2GH

G =32.2 ft/s?

A=1.5 sf.

C=067

Qzs = 0.46 cfs

0.46 = 0.67 x 1.5 x/(32.2x 2 x H)

H < 0.01" negligable

HYDROLOGY AND HYDRAULICS ANALYSIS



In-N-Qut Burger

18181 Imperial Hwy
City of Yorba lLinda, County or Orange, California
3.5 24” BY 36” GRATED INLET SIZE ANALYSIS AT NODE 501

For sizing the grated inlet the 50 year storm event was analyzed.
Total area; 2' X 3’ =6 sf.

Total area of opening (assume 50%) = 6/2 = 3.0 sf.

50% clogging factor = 3.0/2 = 1.5 sf.

Q design = C x A x V2GH

G =32.2 ft/s?

A=1.5 sf.

C=0.67

Qo5 = 0.38 cfs

0.38=0.67x1.5x/(32.2x2x H)

H < 0.01’ negligible

3.5 24” BY 36” GRATED INLET SIZE ANALYSIS AT NODE 601

For sizing the grated inlet the 50 year storm event was analyzed.
Total area: 2' X 3’ = 6 sf.

Total area of opening (assume 50%) = 6/2 = 3.0 sf.
50% clogging factor = 3.0/2 = 1.5 sf.

Q design = C x A x2GH

G =32.2 fi/s®

A=1.5 sf.

C =067

Qus =0.19 cfs

0.19=067x 1.5x./(32.2x 2 x H)

H < 0.01" negligable

HYDROLOGY AND HYDRAULICS ANALYSIS
- 14 -



In-N-Out Burger
18181 Imperial Hwy

City of Yorba Linda, County or Orange, California

3.6 36”BY 36” GRATED INLET SIZE ANALYSIS AT BIO-
FILTRATION GRATE

For sizing the grated inlet the 50 year storm event was analyzed.
Total area: 3’ X 3’ = 9 sf.

Total area of opening {(assume 50%) = 9/2 = 4.5 sf.

50% clogging factor = 4.5/2 = 2.25 sf.

Qdesign=(C X AX V2GH

G =32.2 ft/s?

A=2 25 sf.

C=0.867

Q=135+ 1,18+ 130+ 0.46 + 0.38 + 0.19 + 0.49 = 5.35 cfs
5.35=1067 x2.25x./(32.2 x 2 x H)

H=0.20" = 2.35"

Lowest elevation at top of basin slope =79.3’

Ponding elevation = 77.29 + (.20 = 77.49’; Basin will not overflow

HYDROLOGY AND HYDRAULICS ANALYSIS
NET N



In-N-Out Burger

18181 lmperial Hwy
City of Yorba Linda, County or Orange, California
3.7  PIPE SIZE ANALYSIS FROM GRATE INLET NODE 601 TO
GRATE INLET NODE 501
For sizing the pipe the 25 year storm event was analyzed
Data
d=12in Qdesign = 0.19 cfs
s =0.020
n=0.011 (pvec)
Analysis
D/d=0.08
D=1.01in
A=0.14 £
P=0.571t
V=133 ft/s

3.8  PIPE SIZE ANALYSIS FROM GRATE INLET NODE 501 TO GRATE
INLET NODE 401
For sizing the pipe the 25 year storm event was analyzed
Data

d=12in Quesign = 0.19 + 0.38 = 0.57 cfs

s = 0.035

n=0.011 (pvc)
Analysis
D/d=0.13

D=1.56in

A=0.18 ft’

P=0.74 ft

V =3.09 fi/s

HYDROLOGY AND HYDRAULICS ANALYSIS
16 -



in-N-Out Burger

18181 Imperial Hwy
City of Yorba Linda, County or Orange, California

3.9  PIPE SIZE ANALYSIS FROM GRATE INLET NODE 461 TO GRATE
INLET NODE 201
For sizing the pipe the 25 year storm event was analyzed
Data

d=121in Qdesign = 0.57 + 0.46 = 1.03 cfs

s =0.025

n=0.011 (pvc)
Analysis
D/d=0.19

D=22%in

A=023

P=0.90fi

V =457 fi/s
3.9  PIPE SIZE. ANALYSIS FROM GRATE INLET NODE 301 TO GRATE
INLET NODE 201
For sizing the pipe the 25 year storm event was analyzed
Data

d=121n Qdesign = 0.61

s=0.021

n=0.011 (pvc)
Analysis
D/d=0.15

D=18in

A =020 f°

P=0.80 ft

V =3.07 f/s

HYDRGOLOGY AND HYDRAULICS ANALYSIS
17 -



18181 Imperial Hwy
City of Yorba Linda, County or Orange, California
3.10  PIPE SIZE ANALYSIS FROM GRATE INLET NODE 201 TO GRATE
INLET NODE 101
For sizing the pipe the 25 year storm event was analyzed
Data
d=12in Qdesign = 1.03 + 0.61 1.30 =2.94 cfs
s=0.021
n=10.011 (pvc)
Analysis
D/d =0.38
D =456 in
A=033
P=1.34 1
V =8.85 ft/s

3.11 PIPE SIZE ANALYSIS FROM GRATE INLET NODE 101 TO BIO
TREATMENT BASIN
For sizing the pipe the 25 year storm event was analyzed
Data
d=12in Quesign = 2.94 + 1.35 = 4.29 cfs
s=0.018
n=0.011 (pve)
Analysis
D/d = 0.57
D=6.841in
A=046
P=1.711t
V=928 ft/s

HYDROLOGY AND HYDRAULICS ANALYSIS
-18 -



In-N-Out Burger

18181 Imperial Hwy
City of Yorba Linda, County or Orange, California

4.0 APPENDIX "A”

HYDROLOGY AND HYDRAULICS ANALYSIS
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in-N-Qut Burger

18181 Imperial Hwy
City of Yorba Linda, County or Orange, California

4.1 REFERENCE MAPS

HYDROLOGY AND HYDRAULICS ANALYSIS
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VICINITY MAP
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5.1 HYDROLOGY MAP (EXISTING CONDITION)
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Priority Project Preliminary Water Quality Management Plan (WQMP)
In-N-Qut, Yorba Linda

e

_ ProjectOwner'sCertificaton

Planning Application No. | CUP2019-05
(If applicable) DR2019-04
Tract/Parcel Map and
Lot(s) No.

Grading Permit No. Pending

Pending Building Permit No. Pending

18181 Imperial Hwy,
Address of Project Site and APN Yorba Linda, CA

(If no address, specify Tract/Parcel Map and Lot Numbers)

323-303-01, -02, -03

This Water Quality Management Plan (WQMP) has been prepared for In-N-Out Burger by
Joseph C. Truxaw & Associates. The WQMP is intended to comply with the requirements of the
County of Orange NPDES Stormwater Program requiring the preparation of the plan.

The undersigned, while it owns the subject property, is responsible for the implementation of
the provisions of this plan , including the ongoing operation and maintenance of all best
management practices (BMPs), and will ensure that this plan is amended as appropriate to
reflect up-to-date conditions on the site consistent with the current Orange County Drainage
Area Management Plan (DAMP) and the intent of the non-point source NPDES Permit for
Waste Discharge Requirements for the County of Orange, Orange County Flood Control
District and the incorporated Cities of Orange County within the Santa Ana Region. Once the
undersigned transfers its interest in the property, its successors-in-interest shall bear the
aforementioned responsibility to implement and amend the WQMP. An appropriate number of
approved and signed copies of this document shall be available on the subject site in perpetuity.

Owner:

Title | Michelle Bennett, Development Manager

Company | In-N-Out Burger

Address | 13502 Hamburger Lane, Baldwin Park, CA 91706

Email | mbennett@innout.com

Telephone # | (626) 813-5375

I understand my responsibility to implement the provisions of this WQMP including the
ongoing operation and maintenance of the best management practices (BMPs) described
herein.

Owner

D
Signature ate

North GC Priority WQMP Template August 17 2011 Page i



Water Quality Management Plan (WQMP)
In-N-Out, Yorba Linda

Preparer (Engineer): Craig Di Bias, PE

Title | Civil Engineer PE Registration # | 75205

Company | Joseph C. Truxaw & Associates, Inc.

Address | 2655, Anita Dr,, Suite 111

Email | craigdibias@truxaw.com

Telephone # | (714) 935-0265

I hereby certify that this Water Quality Management Plan is in compliance with, and meets the
requirements set forth in, Order No. R8-2009-0030/ NPDES No. CAS618030, of the Santa Ana
Regional Water Quality Control Board.

Preparer

. Date
Signalture

Place
Stamp
Here

North OC Priority WQOMP Template August 17 2011 Pageii



Priority Project Preliminary Water Quality Management Pian {(WQMP)
In-N-Out, Yorba Linda

Contents Page No.
Section I Permit(s) and Water Quality Conditions of Approval or Issuance .......... 1
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Section III Site Description ucecenasisiesann S 8
Section IV Best Management Practices (BMPS) ...covuuies R RN RN R TEERERRERERTRRERARERS RN RRSEERE 11
Section V Inspection/Maintenance Responsibility for BMPs ........coeeennee TR Y |
Section VI BMP Exhibit (Site Plan)......c...cxe.s CEANNBYMNEmExEEREEEEEEERSRERSRRRASNRERRTEESEZSRRSRSEIRRRE .34
Section VII Educational Materials ....cccscosersmircensireansainn AR NN TEEEERNTEAKEERRERNEERNENAENTRRRERSE 35
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Priority Project Water Quality Management Plan (WQMP)
In-N-Out, Yorba Linda

Section 1 Permit(s) and Water Quality Conditions of Approval or
Issuance

Provide discretionary or grading/building permit information and water quality conditions of
approval, or permit issuance, applied to the project. If conditions are unknown, please request
applicable conditions from staff. Refer to Section 2.1 in the Technical Guidance Document (TGD)
available on the OC Planning website {ocplanning.net).

Permit/ Application No. CUP 2019-05 Grading or Bullding
D Permit No. Pending
(If applicable) DR 2019-04 (If applicable)

Address of Project Site {or L
Pract Map and Lot 18181 Imperial Hwy

| Number if no address) Yorba Linda, CA
and APN

| Water Quality
Conditions of Approval
or Issuance applied to No conditions known at time of this submittal

| this project.
(Please list verbatim.)

 ConceptualwQMP

Was a Conceptual Water

| Quality Management Plan
previously approved for
this project?

No

m
Section |
North OC Priority WQMP Template August 17 2011 Page 1



Priority Project Water Quality Management Plan (WQMP)
~In-N-Qut, Yorba Linda

o T————————— e e re———————— e e Pete e —————— L —————

Watershed Based Plan Condltlons -

Santa Ana River, Reach 2~ ’IMDL Required Llst Alachlm Atlazme,
Provide applicable Azinphos-methyl, Carbaryl, Carbofuran, Chlorpyrifos, DDE, Diazinon
Dieldrin, Disulfoton, Malathion, Methyl, Parathion, Molinate, Simazine,
Thiobencarb/Bolero, Cadmium, Copper, Indicator Bacteria, Lead

conditions from watershed -

based plans including
WIHMPs and TMDLS.

No WIHMP currently exists for this watershed

m
Section |
North OC Priority WQMP Template August 17 2011 Page 2



Priority Project Water Quality Management Plan (\WQMP)
In-N-Qut, Yorba Linda

Section II Project Description

IL1 Project Description
Provide a detailed project description including:
» Project arcas;
* Land uses;
e Land cover;
e Design elements;
¢ A general description not broken down by drainage management areas (DMAs).

Include attributes relevant to determining applicable source controls. Refer fo Section 2.2 in the
Technical Guidance Docrment (TGD) for information that must be included in the project description.

- Description of Proposed Project

Development Category Priority Development Project
(From Model WOMP,
Table 7.11-2; or -3):

P 19809sf £ 47,492 sf

P 22,316 5f £ 33.8% i 43,763 sf

i The existing site conditions consist of the Yorba Linda Library, parking areas, and
a dirt lot with soil remediation equipment. The site is bounded by three streets,
Imperial Hwy to the south and west, Lemon Dr. to the north, and Olinda St. to
the east. There is a significant grade difference across the site of about 16",

EXISTING CONDITION

Drainage
Patterns/Connections
Due to the significant grade difference the library parking areas are separated by
a retaining wall. The higher parking area is located nearest to the corner of
Olinda St. and Imperial Hwy and drains away from the building towards Imperial
where the runoff is collected by a grated inlet. The grated inlet discharges runoff

Section I
North OC Priority WQMP Template August 17 2011 Page 3




Priority Project Water Quality Management Plan (WQMP)
[n-N-Qut, Yorba Linda

to the lower parking lot through a storm drain pipe that connects the drainage
from the higher elevation parking area to the lower parking area. The remainder
i of the lower parking area flows northwest where the runoff enters an under

: sidewalk drain and discharges into Lemon Dr. The runoffis picked up by the
curb & gutter in Lemon Dr. and conveyed to the catch basin at the low point.
The dirt lot west of the library sheet flows to the low point and enters Lemon Dr.
and discharged at the low point.

PROPOSED CONDITION

Narrative Project

e The proposed development will raze the existing library building, asphalt
Description:

pavement, curbs, v-gutter, landscape, etc. and significant grading will be

(Use as much space as performed to accommodate the new In-N-Out building location which will be

necessary.) along Imperial [1wy. Multiple retaining walls will be constructed to make up the
i grade difference across the site and a storm drain system will direct runoff to the
i low point of the site. A bio-retention basin is proposed at the northwest corner
of the site where all the stormwater runoff from impervious surfaces will
discharge. The proposed grading divides the site into eight drainage areas. Six of
i the drainage areas will consists of new impervious surfaces which will collect
ranoff into a corresponding grated inlet and convey runoff to the bio-retention
basin. The remaining two areas consist of landscape only and can be considered
i ‘Self-Treating' areas. One of these areas (STA-1) is the basin itself, and the other
area (STA-2) is a landscaped area between the drive-thru and Imperial Hwy that
will discharge into Imperial Hwy.

S————————— 2 o LTS N
Section I}
North OC Priority WOMP Template August 17 2011 Page 4




Priority Project Water Quality Management Plan (WQMP)
In-N-Qut, Yorha Linda

I1.2 Potential Stormwater Pollutants

Determine and list expected stormwater pollutants based on land uses and site activities. Refer to
Section 2,2.2 and Table 2.1 in the Technical Guidance Document (IGD) for guidance.

Check One for
each:

E=Expected to
be of concern

N=Not Expected
to be of concern

Pollutant Additional Information and Comments

Suspended-Solid/ Sediment EX N[O

Nutrients EX N[O

Heavy Metals EX N[O

Pathogens (Bacteria/Virus) EX N[O

Pesticides E N[

Oil and Grease E N[O

Toxic Organic Compounds EO N

Trash and Debris N[O

I1.3 Hydrologic Conditions of Concern

Determine if streams located downstream from the project area are potentially susceptible to
hydromodification impacts. Refer to Section 2.2.3.1 in the Techuical Guidance Document (TGD) for
North Orange County or Section 2.2.3.2 for Soutlt Orange County.

Section i
North OC Priority WQMP Template August 17 2011 Page 5



Priority Project Water Quality Management Plan (WQMP)
In-N-Out, Yorba Linda

[ ] No -~ Show map

Yes - Describe applicable hydrologic conditions of concern below. Refer to Section 2.2.3 in the
Technical Guidance Document (TGD),

——

The proposed condition of the site drainage will capture runoff from all impervious surfaces into the bio-
retention basin. The treated runoff and/or overflow will enter the municipal storm drain system where the
runoff travels through a concrete storm drain and into an O.C.F.C.D. facility (Eos). Just before the runoff

enters the O.C.F.C.D facility, there are two segments of the local facility that are ‘natural watercourses’ and are
therefore potentially susceptible to hydromodification impacts. Per Section 2.2.3.1 of the TGD an HCOC exists
if any downstream facility that the runoff enters is potentially susceptible to hydromodification impacts AND
either the Post Development runoff volume for the 2-yr 24-hr storm exceeds the predevelopment volume by
more than 5% OR the time of concentration of the post-development runoff for the 2-yr 24-hr storm event
exceed the pre-development time of concentration by more than 5%.

In the case of this project, an HCOC exists due to the downstream facility’s susceptibility to hydromodification
and the post-development time of concentration for the 2-yr 24-yr storm is 71% greater than the pre-
development. However, calculating the runoff volume for the 2-yr 24-hour storm event at the max allowable
time of concentration (5% greater than pre-development condition) yields a volume that is less than the pre-
adjusted tirne of concentration, therefore there is no additional volume to retain.

See following map and runoff volume calculations.

T R e
Section l}
North OC Priority WOMP Template August 17 2011 Page &
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Priority Project Water Quality Management Plan (WQMP)}
In-N-QOut, Yorba Linda

11.4 Post Development Drainage Characteristics

Describe post development drainage characteristics. Refer fo Section 2.2.4 in the Technical Guidance
Dociitnent (TGD).

The proposed grading will follow the natural grade of the site and flow to the northwest corner of the site.
Once the runoff is treated by the bio-treatment basin it enters a municipal storm drain that passes through the
corner of the site. Once in the municipal storm drain is passes through a natural water course before entering

a O.CF.CD. facility (Fos). The runoff eventually enters the Santa Ana River where it is discharged into the
Pacific Ocean.

The onsite runoff with be captured onsite using curb & guiter, v-gutters, grate inlets, and storm drain pipes.

I1.5 Property Ownership/Management

Describe property ownership/management. Refer to Section 2.2.5 in the Technical Guidance Document

(TGD).

The property is currently under transfer of ownership from the City of Yorba Linda to In-N-QOut Burger. Sale is
pending,

T s
Section 11
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Priority Project Water Quality Management Plan (WQMP)
in-N-Out, Yorba Linda

Section III  Site Description

I11.1  Physical Setting

Fill out table with relevant information. Refer to Section 2.3.1 in the Technical Guidance Dociinent

(TGD).

Name of Planned
Community/Planning
Area (if applicable)

This site currently falls in the City of Yorba Linda Town Center
Commercial District

18181 Imperial Hwy
Location/ Address

Yorba Linda, CA

General Plan Land Use

. . Yorba Linda Town Center
Designation

Zoning Town Center Commercial District

Acreage of Project Site 1.53

Predominant Soil Type Group D

I11.2 Site Characteristics

Fill out table with relevant information and include information regarding BMP sizing, suitability,
and feasibility, as applicable. Refer to Section 2.3.2 in the Technical Guidance Document (TGD).

Precipitation Zone 0.85

The topography of the site is moderately sloped. The highest point of
| the site exists at the corner of Imperial Hwy and Olinda St. with an
Topography elevation of approx.. 391.00 and the low point of the site exists at the
northwest corner of the site in Lemon Ave. with an elevation of
approx. 376.50.

Section Il
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Priority Project Water Quality Management Plan {WQMP)

In-N-QOut, Yorba Linda

Drainage
Patterns/Connections

The proposed grading will follow the natural topography of the site
and drain to the northwest corner of the site by curb & gutter, v-
gutters, grate inlets and storm drain pipes.

Soil Type, Geology, and
Infiltration Properties

Soil Group D, Infiltration Rates = 0.21 and 0.28 in/hr (see Soils Report
by Krazan & Associates, Inc.)

Soil Remediation equipment has been removed from the dirt lot at the

northwest corner of the site, however the case is currently open as a
LUST site.

Hydrogeologic
{Groundwater)
Conditions

N/A

Geotechnical Conditions
(relevant to infiltration)

Infiltration Rates = 0.21 and 0.28 in/hr (See Soils Report by Krazan &
Associates, Inc.)

Off-Site Drainage

No Offsite drainage exists on the site.

Utility and Infrastructure
Information

All existing utilities are to be removed during demolition phase of the
project with the exception of the municipal storm drain at the
northwest corner of the site and abandonment of 8-inch sewer,

IT1.3 Watershed Description

Fill out table with relevant information and include information regarding BMP sizing, suitability,
and feasibility, as applicable. Refer fo Section 2.3.3 in the Technical Guidance Document (TGD).

Receiving Waters

O.C.F.C.D. drainage facility (E05), Santa Ana River Reach 2, Santa
Ana River Reach 1, and Pacific Ocean

303(d) Listed Impairments

Indicator Bacteria

Applicable TMDLs

Alachlor, Altrazine, Azinphos-methyl, Carbaryl, Cargofuran,
Chlorpyrifos, DDE, Diazinon, Dieldrin, Disulfoton, Malathion,
Methyl, Parathion, Molinate, Simazine, Thiobencarb/Bolero,

Cadmium, Copper, Lead

Pollutants of Concern for
the Project

None

Section lli
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Priority Project Water Quality Management Plan (WQMP)
In-N-Qut, Yorba Linda
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Environmentally Sensitive
and Special Biological
Significant Areas

w
Section |l
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Priority Project Water Quality Management Plan {(WQMP)
In-N-Out, Yorba Linda

Section 1V Best Management Practices (BMPs)

IV.1 Project Performance Criteria

Describe project performance criteria. Several steps must be followed in order to determine what
performance criteria will apply to a project. These steps include:

» If the project has an approved WIHMP or equivalent, then any watershed specific criteria
must be used and the project can evaluate participation in the approved regional or sub-
regional opportunities. (Please ask your assigned planner or plan checker regarding
whether your project is part of an approved WIHMP or equivalent.)

* Determine applicable hydromodification control performance criteria. Refer to Section 7.11-
2.4.2.2 of the Model WQMP.

¢ Determine applicable LID performance criteria. Refer to Section 7.11-2.4.3 of the Model WQMP.

* Determine applicable treatment control BMP performance criteria. Refer fo Section 7.11-3.2.2 of
the Model WQMP.,

» Calculate the LID design storm capture volume for the project. Refer to Section 7.1I-2.4.3 of the
Model WOMP,

{(NOC Permit Area only) Is there an approved WIHMP or equivalent
for the project area that includes more stringent LID feasibility
criteria or if there are opportunities identified for implementing LID
on regional or sub-regional basis?

If yes, describe WIHMP
feasibility criteria or
regional/sub-regional LID
opportunities.

Section IV
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Priority Project Water Quality Management Plan {WQMP)

In-N-Qut, Yorba Linda
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. Project Performance Criteria

| list applicable
hydromaodification
control
performance
criteria (Section
7.11-2.4.2.2 in
MWQMP)

If HCOC exists,

HCOC exists but calculations show that no volume is required to retain

List applicable LID
performance
criteria (Section
711243 from
MWQMP)

Prioriy Projects must infiltrate, harvest and use, evapotranspire, or
biotreat/biofilter, the 85t percentile, 24-hour storm event (Design Capture
Volume)

List applicable
treatment control
BMP performance
criteria (Section
7.11-3.2.2 from

If it is not feasible to meet LID performance criteria through retention and/or
bio-treatment provided on-site or at a sub-regional/regional scale, then
treatment control BMPs shall be provided on-site or offsite prior to discharge
to waters of the US. Sizing of treatment control BMPs (s} shall be based on
either the unmet volume after claiming applicable water quality credits, if
appropriate (See Section 7.11-3.1 Water Quality Credits) and as calculated in
TGD Appendix VL. If treatment control BMPs can treat all of the remaining

design storm
capture volume
for Project.

MWQMP) unmet volume and have a medium to high effectiveness for reducing the
primary POCs, the project is considered to be in compliance; a waiver
application and participation in an alternative program is not required.
Design Capture Volume = 2,893 cu.ft.

Calculate LID

Design Depth = 0.85 in
Tributary Area = 1.25 ac (Does not include Self-Treating Areas)
C=0.75

For calculation of the DCV see Attachment C: Worksheet B

m
Section IV
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Priority Project Water Quality Management Plan (WQMP)
In-N-Out, Yorba Linda

T e R A

IV.2. Site Design and Drainage

Describe site design and drainage including
e A narrative of site design practices utilized or rationale for not using practices;
¢ A narrative of how site is designed to allow BMPs to be incorporated to the MEP
¢ A table of DMA characteristics and list of LID BMPs proposed in each DMA.
s Reference to the WQMP “BMP Exhibit.”
¢ Calculation of Design Capture Volume (DCV) for each drainage area.
» Alisting of GIS coordinates for LID and Treatment Control BMPs.

Refer to Section 2.4.2 in the Technical Guidance Document (TGD).

The proposed development will raze the existing library building, asphalt pavement, curbs, v-gutter, landscape,
etc. and significant grading will be performed to accommmodate the new In-N-Qut building location which will
be along Imperial Hwy. Multiple retaining walls will be constructed to make up the grade difference across the
site and a storm drain system will be placed to direct runoff to the low point of the site. A bio-retention basin
is proposed at the northwest corner of the site where all the stormwater runoff from impervious surfaces will
discharge. The proposed grading divides the site into seven drainage arveas. Five of the drainage areas will
consists of new impervious surfaces which will collect runoff into a corresponding grated inlet and convey
runoff to the bio-retention basin. The remaining two areas consist of landscape only and can be considered
‘Self-Treating’ areas. One of these areas (STA-1) is the basin itself, and the other area (STA-2) is a landscaped
area between the drive-thru and Imperial Hwy that will discharge into Imperial Hwy.

See Attachment C: WorksheetB: Simple Design Capture Volume Sizing Method for DCV calculations
See Attachment E: WQMP BMP Exhibit for BMP coordinates

Tributary Area Total Area (ac) Impervious Area | Design Capture Proposed BMP
(%) Volume {cu.ft.)
Sub-Areas A, 1.25 80.3% 2,893 Bio-Retention
BCD E&F Basin
S5TA-1 0116 100.0% N/A Bio-Retention
Basin
STA-2 0.151 100.00% N/A N/A

T e ]
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Priority Project Water Quality Management Plan (WQMP)
in-N-Out, Yorba Linda

IV.3  LID BMP Selection and Project Conformance Analysis

Each sub-section below documents that the proposed design features conform to the applicable
project performance criteria via check boxes, tables, calculations, narratives, and/ or references to
worksheets. Refer to Section 2.4.2.3 in the Technical Guidance Document (TGD) for selecting LID BMPs
and Section 2.4.3 in the Technical Guidance Document (TGD) for conducting conformance analysis with
project performance criterin.

I1V.3.1 Hydrologic Source Controls (HSCs)

If required HSCs are included, fill out applicable check box forms. If the retention criteria are
otherwise met with other LID BMPs, include a statement indicating HSCs not required.

Included?

Localized on-lot infiltration

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

Street trees (canopy interception)

Residential rain barrels {not actively managed)

Green roofs/Brown roofs

Blue roofs

Impervious area reduction {e.g. permeable
pavers, site design)

Other:

Other:

Other:

: Other:

Other:

Other:

Other:

N N O N O I I

Other:

*All rentention criteria is met with bio-retention basin BMP, therefore no HSCs are
required. See BMP calculation s in Section 1IV.3.4.

Section IV
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Priority Project Water Quality Management Plan (WQMP)
In-N-Qut, Yorba Linda

Dt e et P —— A AL A AL okt et emmememm——m— e e

1V.3.2 Infiltration BMPs

Identify infiltration BMPs to be used in project. If design volume cannot be met, state why.

Name Inciuded?

Bioretention without underdrains

Rain gardens

Porous landscaping

Infiltration planters

Retention swales

Infiliration trenches

Infiltration basins

Drywells

Subsurface infiltration galleries

French drains

Permeable asphalt

Permeable concrete

Permeable concrete pavers

Other:

Oo0oOoooou oo dd

Other:

m
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Priority Project Water Quality Management Plan (WQMP)
In-N-Qut, Yorba Linda

Show calculations below to demonstrate if the L1D Design Strom Capture Volume can be met with
infiltration BMPs. If not, document how much can be met with infiltration and document why it is
not feasible to meet the full volume with infiltration BMPs.

No infiltration BMPs were incorporated into the site design due to:

1. Low Infiltration Rates - 0.21 in/hr & 0.28 in/hr (see Soils Report)

2. Open LUST case at northwest corner of site.

IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, describe any
evapotranspiration and/or rainwater harvesting BMPs included.

Name Included?

All HSCs; See Section 1V.3.1

Surface-based infiltration BMPs

Biotreatment BMPs

Above-ground cisterns and basins

Underground detention

Other:

Other:

OoOoOo00ogOad

Other:

Section IV
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Priority Project Water Quality Management Plan (WQMP)
In-N-Out, Yorha Linda

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with
evapotranspiration and/or rainwater harvesting BMPs in combination with infiltration BMPs. If
not, document below how much can be met with either infiltration BMPs, evapotranspiration,
rainwater harvesting BMPs, or a combination, and document why it is not feasible to meet the full
volume with these BMP categories.

No evapotranspiration and/or rainwater harvesting BMPs were incorporated into the site design due to:

1. Low irrigation use demand and low evapotranspiration demand, i.e. cannot drawdown DCV
is sufficient time.

L e e e e e R
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Priority Project Water Quality Management Plan (WQMP)
In-N-Out, Yorba Linda

IV.3.4 Biotreatment BMPs

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, and/or
evapotranspiration and rainwater harvesting BMPs, describe biotreatiment BMPs included. Include
sections for selection, suitability, sizing, and infeasibility, as applicable.

Name Included?

Bioretention with underdrains

Stormwater 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:

OO0 Oo00a00onCcoao

Other:

Show calculations below to demonstrate if the LID Design Storm Capture Volume can be met with
infiltration, evapotranspiration, rainwater harvesting and/ or biotreatment BMPs, If not, document
how much can be met with either infiltration BMPs, evapotranspiration, rainwater harvesting
BMPs, or a combination, and document why it is not feasible to meet the full volume with these
BMP categories.

DCV = 2,803 cu.ft. Basin Surface Area = 1,521 sf
Ponding Surface Volume = 0.5" x 1,521 sf = 761 cu.ft.
Mulch Layer Volume = 0.25" x 3,521 $f x 0.50 = 190 cu.ft.
Engineered Soil Layer = 2.0" x 1,521 5 x 0.30 = g13 cu.ft.
Gravel Layer = 1.75" x 1,521 sf X 0.40 = 1,005 cu.ft. |
Provided Storage Volume in Basin = 2,929 cu.ft.

See attached Worksheet C for caleulation of Design Capture Volume (DCV)

Drawdown Time = (dp / Kyesign) X 12 in/ft

Section IV
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Priority Project Water Quality Management Plan {(WQMP)
In-N-Out, Yorba Linda

IV.3.5 Hydromodification Control BMPs

Describe hydromodification control BMPs, See Section 5 of the Technical Guidance Document (TGD).
Include sections for selection, suitability, sizing, and infeasibility, as applicable. Detail compliance
with Prior Conditions of Approval (if applicable).

~ Hydromodification Control BMPs

BMP Name BMP Description

IV.3.6 Regional/Sub-Regional LID BMPs

Describe regional/sub-regional LID BMPs in which the project will participate. Refer to Section 7.11-
2.4.3.2 of the Model WQMP.

Section IV
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Priority Project Water Quality Management Plan (WQMP)
in-N-Out, Yorha Linda

IV.3.7 Treatment Control BMPs

Treatment control BMPs can only be considered if the project conformance analysis indicates that it
is not feasible to retain the full design capture volume with LID BMPs. Describe treatment control
BMPs including sections for selection, sizing, and infeasibility, as applicable.

BMP Name BMP Description

e e e e e
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Priority Project Water Quality Management Plan (WQMP)
In-N-Out, Yorba Linda

IV.3.8 Non-structural Source Control BMPs

Fill out non-structural source control check box forms or provide a brief narrative explaining if non-
structural source controls were not used.

_ Non-Structural Source Control BMPs

Identifier

Name

Check One

Included

Not
Applicable

If not applicable, state brief
reason

Education for Property Owners,
Tenants and Occupants

Activity Restrictions

Common Area Landscape
Management

Title 22 CCR Compliance (How
development will comply)

Local Industrial Permit Compliance

Spill Contingency Plan

Underground Storage Tank
Compliance

Hazardous Materials Disclosunre
Compliance

Uniform Fire Code Implementation

Common Area Litter Conrol

1 Street Sweeping Private Streets and
Parking Lots

Retail Gasoline Qutlets

North OC Priority WQMP Template August 17 2011

m

Section IV

Site will be monitored by
restaurant operators and video
surveillance

----------------------------------- wenEnuuness

No hazardous materials
expected

No hazardous materials
expected

"No underground tanks will be

installed on this site

No hazardous materials

expected

No hazardous materials
expected

No loading docks will be
constructed on this site

Page 22
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Priority Project Water Quality Management Plan (WQMP)
In-N-Out, Yorha Linda

1V.3.9 Structura! Source Control BMPs

Fill out structural source control check box forms or provide a brief narrative explaining if
structural source controls were not used.

Identifier

Name

Check One

Included

Not
Applicable

If not applicable, state brief
reason

Provide storm drain system stenciling

51 . 24
and signage = u
Design and construct outdoor material
52 storage areas to reduce poliution 24} 1
introduction
Design and construct trash and waste
53 storage areas to reduce pollution B U
introduction
Use efficient irrigation systems &
S4 landscape design, water conservation, Bd E]
smart controllers, and source control
5 Prote-ct slopes anc-l cbam}els and < [
provide energy dissipation
Incorporate requirements applicable to
individual priority project categories I
(from SDRWQCB NPDES Permit)
No loading docks will be
S6 Dock areas 1 = & L
constructed on this site
No maintenance bays will be
57 Maintenance bays 1 . ) .
constructed on this site
S8 Vehicle wash areas L] < No vehicle wash areas on this site I
59 Outdoor processing areas L] <] No processing areas on this site
. - No equipment washing will occur
510 Equipment wash areas 1 £ L
on this site
No fueling areas will exist on this
511 Fueling areas L] X< . &
site
No significant hillsides exist on
512 Hillside landscaping [:l & X gn
this site
Food preparation areas will be
513 Wash W?}tm control for food P ] inside the building and drained to
preparation areas ‘
the grease waste line.
e —— A
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In-N-Out, Yorba Linda

No car washing will occur on this

Community car wash racks site

T —— A S ———]
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Priority Project Water Quality Management Plan (WQMP)

In-N-Out, Yorba Linda

IV.4

Alternative Compliance Plan (If Applicable)

Describe an alternative compliance plan (if applicable). Include alternative compliance obligations
(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer fo Section 7.11

3.0 in the W(QMP.

IV.4.1 Water Quality Credits

Determine if water quality credits are applicable for the project. Refer to Section 3.1 of the Model
WOQMP for description of credits and Appendix VI of the Technical Guidance Document (TGD) for
calculation methods for applying water quality credits.

Descrlption of Proposed Pro;ect

P1o]ect Types that Qualify f01 Water Quality Credits (Select all that apply):

[Redevelopment
projects that reduce the
overall impervious
footprint of the project
site.

[ IBrownfield redevelopment, meaning
redevelopment, expansion, or reuse of real
property which may be complicated by the
presence or potential presence of hazardous
substances, pollutants or contaminants, and
which have the potential to contribute to
adverse ground or surface WQ} if not
redeveloped.

L] Higher density development projects which
include two distinct categories (credits can only
be taken for one category): those with more
than seven units per acre of development (lower
credit allowance); vertical density
developments, for example, those with a Floor
to Area Ratio (FAR)} of 2 or those having more
than 18 units per acre (greater credit allowance).

L] Mixed use development, such as a
combination of residential, commercial,
industrial, office, institutional, or other land
uses which incorporate design principles that
can demonstrate environmental benefits that
would not be realized through single use
projects {e.g. reduced vehicle trip traffic with
the potential to reduce sources of water or air
pollutiony,

[ ] Transit-oriented developments, such as a
mixed use residential or commercial area
designed to maximize access to public
transportation; similar to above criterion, but
where the development center is within one
half mile of a mass transit center {e.g. bus, rail,
light raif or commuter train station). Such
projects would not be able to take credit for
both categories, but may have greater credit

L1 Redevelopment projects
in an established historic
district, historic
preservation area, or similar
significant city area
including core City Center
areas (to be defined through

mapping).

assigned
[ ] Live-work [Jinfill projects, the
[Developments with ] developments, a variety of conversion of empty lots
dedication of Developments | developments designed to and other underused spaces

[} Developments
in a city center
area.

undeveloped portions to
parks, preservation
areas and other pervious
uses.

in historic

support residential and
districts or

vocational needs together -

historic similar to criteria to mixed

. ¥ 3
preservation use development; would not
areas.

be able to take credit for
both categories.

into more beneficially used
spaces, such as residential
or comumercial areas.

b ———— - —— - "]
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Priority Project Water Quality Management Plan {(WQMP)
In-N-Out, Yorba Linda

Calculation of
Water Quality

Credits
(if applicable)

IV.4.2 Alternative Compliance Plan Information

Describe an alternative compliance plan (if applicable). Include alternative compliance obligations

(i.e., gallons, pounds) and describe proposed alternative compliance measures. Refer to Section 7.11
3.0 in the Model WQMP.

i _ o ]
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Priority Project Water Quality Management Plan (WQMP)

in-N-Out, Yorha Linda

Section V

Inspection/Maintenance Responsibility for BMPs

Fill out information in table below. Prepare and attach an Operation and Maintenance Plan.
Identify the funding mechanism through which BMPs will be maintained. Inspection and

maintenance records must be kept for a minimum of five years for inspection by the regulatory
agencies. Refer to Section 7.11 4.0 in the Model WQMP.

Party(s)

BMP Inspection/Maintenance

Reponsible

Maintenance
| Activities

 Frequency of

o TR Activities

Minimum

N1 Education for
Property Owners,
Tenants and
Occupants The
property owner shall
provide information
contained within this
report to educate the
owners and tenants
of general good
housekeeping
practices that
contribute to the
protection of storm
water quality. Refer
to Section VI for a
checklist of
educational
materials included as
part of this WQMP.
Tis education
program applies to
all current and future
employees of the
facility as well as
maintenance
contractors. The

In-N-Out Burger

Education program as
it would apply to
future employees of
the facility. The owner
shall prepare
manual(s) for
employees. Included
in Attachment A are
educational materials
intended for
reproduction and
distributed to
employees. Copy of
this WQMP to be
present at the site

Continuous

Section V
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owner shall prepare

manual(s) that
include copies of
educational
materials as included
in Attachment A for
distribution to
employees, tenants
and future property
owners. Appropriate
employee training
shall be provided by
the owner to provide
employees, tenants
and future property
owners with an
awareness and
understanding of
potential stormwater
pollutants and
potential pollutant-
generating activities,
the importance of
maintaining potential
pollutants in a
manner that
prevents them from
physical contact with
the outside
environment and the
storm drain system,
and an awareness
that stormwater
entering the storm
drain system is not
treated and is
conveyed directly to
the ocean. A copy of
this WQMP is to be
present at at he site
at all times.

This activity shall be
conducted on an

m
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In-N-OQut, Yorba Linda

ongoing/as needed
basis

N3 Common Area
Landscaping The
property owner will
be responsible for

Owner may employ
the services of a

X qualified landscape
on-going landscape .
maintenance
management In-N-Out Burger Weekly I~
. contractor to maintain
requirements 1l planters in
consistent with the alp .
City's Water accordance with the
. City of Yorba Linda
Conservation
guidelines
N4 BMP The manager and
Maintenance The employees will be
- shall i i
property OWT}EI sha instructed in Per established
be responsible for

implementation,
maintenance, and
cleaning of all BMPs

In-N-Cut Burger

environmental
procedures regarding
contamination and
cleanup.

maintenance schedule

N11 Common Area
Litter Control The
property owner shall
implement trash
management and
litter control
procedures aimed at
reducing off-site
migration of trash
and pollution of
drainage water, The
property owner may
contract with
landscape
maintenance firms to
provide this service
during regularly
scheduled

In-N-Qut Burger

Management shall
prepare educational
manuals based on this
WQMP to inform
future employees
working at this site
about the BMPs
required at this
facility.

Weekly/As-needed

SectionV

North OC Priority WQMP Template August 17 2011

Page 29
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In-N-Out, Yorba Linda

maintenance which
should consist of
litter patrol, and
emptying of trash
receptacles.

N14 Common Area
Catch Basin
Inspection The
property owner will
be responsible for
inspection and
maintenance of all
catch basins and inlet
structures once per

year prior to the Management to
storm season in inspect and, if ,
P . Monthly and prior to
August/September, necessary, remove silt

In-N-Out Burger rainy season (October

and as necessary and debris from catch 1st each year)

throughout the year. basins prior to the
Maintenance consists rainy season
of cleaning out
accumulated debris
and sediment either
manually or by
mechanical methods.
Debris and sediment
shall not be washed
down the storm

drain.
N15 Street Management may
Sweeping Private contract with a
Streets and Parking contractor to provide
Lots The property sweeping or .
. Sweep parking lot
owner shall be vacuuming of the weeklv and prior to
responsible for entrance driveway({s) v P

In-N-Out Burger the rainy season

{October 1steach

having the private and interior drive

streets, driveways, lanes. The use of
and parking areas water to flush debris year)
swept at least once and sediment into
prior to the storm storm drains shail be
5eason in prohibited.
August/September,
Section V
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In-N-0Out, Yorba Linda

and as necessary
throughout the year.

51 Provide Storm
Drain Stencilling
and signage Anti-
dumping stencilling
messages will be
provided at storm
drain inlets to alert
the public to the
destination of
pollutants
discharged into
stormwater.
Stencilling shall
comply with the
following
requirements:

{1) Provide
stencilling or
labelling of all storm
drain inlets and catch
basins within the
project area with
prohihbitive language
(such as: "NO
DUMPING - DRAINS
TO OCEAN™) and/or
graphical icons to
discourage illegal
dumping

{2) Maintain
legibility stencils

In-N-Out Burger

Management shall
have the phrase “NO
DUMPING - DRAINS

TO OCEAN” stencilled
on each catch basin to
alert the public of the
destination of
pollutants discharged
into stormwater.

Inspect annually. Re-
stencil as needed if
stencilling becomes
faded or otherwise

illegible.

S$2/83 Design and
Construct Outdoor
Material/Waste
Storage areas to
reduce pollution

In-N-Out Burger

Trash
Enclosure/Waste
Storage Area shall be
covered with lockable
doors. Trench drain

Daily/as-needed

Section V
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introduction piped to sewer system
will prevent leaks and
spills from entering
the storm drain
system.
$4 Use efficient
Irrigation systems
& landscape design,
water conservation,
smart controllers
and source control
Tk
l? — Adjust landscape
landscape/irrigation ) ,
. watering according to
plan shall implement L,
e weather conditions to
Irrigation smart .
timers. The property avoid excess usage:
' . In-N-Out Burger inspect timers and Monthly
owner will be )
. adjust seasonally;
responsible for .
- inspect for
adjusting the system .
broken/over-spraying
seasonally, and i
. sprinkler heads
checking for
broken/over-
spraying splinkler
heads. See additional
irrigation
requirements in BMP
N3 above
S5 Protect Slopes
and channels and
provide energy Management shall
dissipation The routinely insepct
property owner shall energy dissipation
inspect storm drain rocks for possible .
. ) Monthly and prior t
outlets that In-N-Out Burger displacement during rain se}z:;onn (I:()}létob;*
discharge onto & heavy storm events }ist each year)
natural ground. and soil erosion achyeat
Energy dissipation around energy
rocks shall placed at dissipation rocks or
pipe outlet and along BMP slope.
routinely inspected
by property owner.
Any noticeable

Section V
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displacement of such
rocks shall be noted
and replaced to
original location at
pipe outlet,
Inspection of any soil
erosion around
energy dissipation
rocks shall be noted
and reported.

T1 - Bio-retention
Basin The property
owner shall routinely
inspect the bio-
retention basin for
treatment integrity.
The bio-retention
basin is to capture

the Design Capture Management s.hali
inspect the hio-
Volume calculated . )
. retention basin for
for this site and treat dead /dvi
this volume before ead/dying
discharging to the

vegetation and Every month and

. . repl . i i
municipal storm In-N-Out Burger eplace as necessary prior to the rainy
. The surface of the season (October 1st
drain system. The .
. basin shall be each year)
vegetation planted i
1 . inspected for
within the basin )
. trash/debris/
provides for ,
sediment and shall be
treatment and must replaced ]
be inspected and placed as necessary
maintained. The
mulch and
engineered soil layer
provide treatment
and must be
inspected and
maintained
- 0 mmmm——m——— B
Section V
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Section VI BMP Exhibit (Site Plan)

VI.1  BMP Exhibit (Site Plan)

Include a BMP Exhibit (Site Plan), at a size no less than 24" by 36,” which includes the following
minimum information:

¢ Insertin the title block (lower right hand corner) of BMP Exhibit: the WQMP Number
(assigned by staff) and the grading/building or Planning Application permit numbers

+ Project location (address, tract/lot number(s), etc.)

s Site boundary

» Land uses and land covers, as applicable

s Suitability/feasibility constraints

o Structural BMP locations

* Drainage delineations and flow information

» Delineate the area being treated by each structural BMP

» GIS coordinates for LID and Treatment Control BMPs

* Drainage connections

¢ BMP details

¢ DPreparer name and stamp

Please do not include any areas outside of the project area or any information not related to
drainage or water quality. The approved BMP Exhibit (Site Plan) shall be submitted as a plan sheet
on all grading and building plan sets submitted for plan check review and approval. The BMP
Exhibit shall be at the same size as the rest of the plan sheets in the submittal and shall have an
approval stamp and signature prior to plan check submittal.

VI.2  Submittal and Recordation of Water Quality Management Plan

Following approval of the Final Project-Specific WQMP, three copies of the approved WQMP
(including BMP Exhibit, Operations and Maintenance (O&M) Plan, and Appendices) shall be
subimitted. In addition, these documents shall be submitted in a PDF format.

Each approved WOMP (including BMP Exhibit, Operations and Maintenance (O&M) Plan, and
Appendices) shall be recorded in the Orange County Clerk-Recorder’s Office, prior to close-out of
grading and/or building permit. Educational Materials are not required to be included.

T R A RN
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Section VII Educational Materials

Refer to the Orange County Stormwater Program (ocwatersheds.com) for a library of materials
available. Please only attach the educational materials specifically applicable to this project. Other
materials specific to the project may be included as well and must be attached.

Residential Material Check If Business Material Check If

{http://www.ocwatersheds.com) | Applicable | (http://www.ocwatersheds.com) | Applicable

The Qcean Begins at Your Front Door L] Tips for the Automotive Industry

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

KOO

Tips for the Home Mechanic

Tips for the Food Service Industry

Homeowners Guide for Sustainable
Water Use

Proper Maintenance Practices for Your
Business

O

Household Tips Check If

Attached

Proper Disposal of Household Other Matertal

Hazardous Waste

Recycle at Your Local Used Qil
Collection Center (North County)

O

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

Recycle at Your Local Used Ofl
Collection Center {South County)

Tips for Maintaining a Septic Tank
System

Responsible Pest Control

Sewer Spill

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 oDoooog ogoo ol oo o boogod

O Oogogooc0 o oc o d

Tips for Projects Using Paint

Section Vil
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IC22. EATING AND DRINKING ESTABLISHMENTS
Best Mahagement Practices (BMPs)

A BMP is a technique, measure or structural confrol that is

used for a given set of conditions to improve the quality of MINIMUM BEST MANAGEMENT PRACTICES
the stormwater runoff in a cost effective manner!. The Pollulion Prevention/Good Housekeeping
minimum required BMPs for this activity are outlined inthe | »  Use dry cleaning methods instead of water
box to t!le right. implementgtlon of pollution »  Clean equipment {floor mats, grease fillers, grills,
prevention/good housekeeping measures may reduce or garbage cans, etc.) indoors of in a covered outdoor
eliminate the need to implement other more costly or wash area that is plumbed to the sanitary sewer or
complicaled procedures. Proper employee training is key in an areg hat will contain the wash water (Refer lo
to the success of BMP implementaiion. fact sheet IC24 Wastewaler Disposal for guidance
on appropriate methods for disposal of wash waler
The BMPs outlined in this fact sheet target the following fo the sanilary sewer).
pollutants: s Recycle andlor properly dispose of grease and oft,
¢  Block the siorm drain when hosing or
Targeted Constituents steamfpressure washing oulside dumpster areas,
Sediment sidewatks, and common areas.
Nutrlents X Stencll storm drains
Ej:?a!able Materials X Tralning
Bacleria X ¢ Train employees on these BMPs, storm water
Oil & Grease X discharge prohibilions, and wastewater discharge
Organics & Toxicants X requirements.
Pesticides X
Oxygen Demanding X

Provided below are specific procedures associated wilh each of the minimum BMPs along with procedures
for additional BMPs that should be considered if this activity takes place al a facility located near a sensifive
waterbody. in order to meet the requirements for medium and high priorily faciilies, the owners/operalors
must select, install and maintain appropriate BMPs on site. Since the selection of the appropriate BMPs is a
site-specific process, the types and numbers of additional BMPs will vary for each facility.

1. Practice good housekseping,

» Conduct regular sweeping or vacuuming of ouldoor areas: Dry sweep pavement areas
including “drive-thru” areas, parking lots, sidewalks, outdoor eating areas and dumpster
storage areas frequently.

+ Keep oulside areas free of frash & debris.

» Do not hose oul dumpslers or fill them with liquid waste.

» Regularly inspect, repair, and/or replace dumpslers.

2. Clean equipment (floor mats, grease filters, grills, garbage cans, etc.) indoors or in a covered
outdoor wash area that is plumbed {o the sanitary sewer.

»  Clean eguipment in a mop sink if possible (never in a food preparation sink), If there is no
mop sink, dedicate an indoor ¢leaning area where a drain is plumbed to the sanitary sewer.

+ Dispose mop water from cleaning floors in a mop sink, follet or other drain that is plumbed to
the sanitary sewer. Refer to fact sheet JC24 Wastewater Disposal for guidance on
appropriate methods for disposal of wash water to the sanitary sewer,

+ Do nol pour wash water outside or info a street, gutter, or storm drain,

' EPA " Preliminary Data Surnmary of Urban Stormwater Best Management Practices”

IC22 Eating and Drinking Establishments : . t



» Dispose of ali wastewater containing ol and grease in a grease trap or interceptor.

3. Recycle andfor properly dispose of grease and oil. Collect and dispose of concentrated waste ofl
and grease and disposed of by a certified waste grease hauler. NEVER pour grease or oil info a sink,
floor drain, storm drain or dumpster.

4. Block storm drain(s) when cleaning thosing or steam/pressure washing) outside dumpster
areas, sidewalks, and common areas with hot water, soap, or other cleaning agent. Collect
waleriwaste and discharge to the sanitary sewer (with approval of the local sanitation district).

Training
1. Train employees on these BMPs, storm water discharge prohibitions, and wastewater discharge
requirements, _
2. Train employees on proper spill containment and cleanup.
Establish training that provides employees with the proper tools and knowledge to immediately
-begin cleaning up a spill.
« Ensure that employees are familiar with the site’s spill control plan andfor proper spill cleanup
procedures,
+  Fact sheet IC17 discusses Spill Prevention and Control in detail.
3. Establish a regular training schedule, train all new employees, and conduct annual refresher
training.
4, Use atraining log or similar method to document training.

Stencli storm drains

Storm drain system signs act as highly visible source controls that are typically stenciled directly adjacent to
storm drain inlefs. Stencils should read “No Dumping Drains to Ocean”.

References

California Storm Water Best Management Practice Handbook. Industrial and Commercial. 2003,
www.cabmphandbooks.com

Carlsbad Jurisdictional Urban Runoff Management Plan, Best Management Practices for Restaurants, City
of Carlsbad. February 2002. On-line; hitp:fiwww.ci.carlsbad.ca usfcserviurmp.himl

QOrange County Slormwater Program. 2001. Waler Quality Guidelines for Exterior Restaurant Cieaning
Operations. Brochure. June.

Orange County Stormwater Program. Good Cleaning Practices Food & Restaurant Industry. Poster.
Courlesy of the City and County of LA,

For additional information contact:

County of Orange/ OC Watersheds

Main: (714) 955-0600

24 v Water Pollution Hotline: 1-877-88-SPILL
or visit our website at www.ocwatersheds.com

1C22 Eating and Drinking Establishments 2
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

Worksheet B: Simple Design Capture Volume Sizing Method

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter design capture storm depth from Figure IIL1, d (inches) d= O 83 inches
Enter the effect of provided HSCs, dysc (inches) gz _ TR
2 | (Worksheet A) handl LS
Calculate the remainder of the design capture storm _ A8 |;
3 | depth, dpminer (inches) (Line 1 - Line 2) denanar= | O. e
Step 2: Calculate the DCV
1 | Enter Project area tributary to BMP (s), A (acres) A=| 195 ACIGE
2 | Enter Project Imperviousness, imp (unitless) imp=| 0.805
3 | Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0'?‘5
Calculate runoff volume, Vggsign= (C X Uremainder X A X 43560 x _
4| (1712) e remainder Viesign= | 3.8V | cu-tt
Step 3: Design BMPs to ensure full retention of the DCV
Step 3a: Determine design infiltration rate
Enter measured infiltration rate, Kopservea' (in/hr) K, _ -
1 | (Appendix VII) hmnm™
Enter combined safety factor from Worksheet H, Spuw S =
2 | (unitless) totel
3 C . Kdesign= Infhr
Calculate design infiltration rate, Kuesign = Kobserved” Stotal 9
Step 3b: Determine minimum BMP footprint
4 | Enter drawdown time, T (max 48 hours) T= Hours
Calculate max retention depth that can be drawn down within D = feet
5 | the drawdown time (feet), Dax = Kaesion X T X (1/12) e
Calculate minimum area required for BMP (sq-ft), A, = A= sq-t
6 Vdesiqr/dmax

TKassewved 1S the vertical infiltration measured in the field, before applying a factor of safety. If field testing measures a rate that is
different than the vertical infiltration rate (for example, three-dimensional borehole percolation rate), then this rate must be adjusted
by an acceptable method (for example, Porchet method) to yield the field estimate of vertical infiltration rate, Kosseves. See Appendix

Vil

111-16
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@Krazan & ASSOCIATES, INC.

GEOTECHNICAL ENGINEERING ¢ ENVIRONMENTAL ENGINEERING
CONSTRUCTION TESTING & INSPECTION

May 9, 2018 KA Project No. 112-18047

GEOTECHNICAL ENGINEERING INVESTIGATION
PROFPOSED IN-N-OUT BURGER RESTAURANT

18181 IMPERIAL HIGHWAY
YORBA LINDA, CALIFORNIA

INTRODUCTION

This report presents the results of our Geotechnical Engineering Investigation for the proposed
development that will include construction of an approximately 3,867 square foot Tn-N-Out Burger
Restaurant. It is anticipated that the proposed construction will inctude a drive-thru ares, patio area, trash
enclosure, associated parking and drive areas, and localized landscaped areas, Discussions regarding site
conditions are presented herein, fopether with conclusions and recommendations pertaining to site
preparation, grading, wtility trench backfill, drainage and landscaping, foundations, concrete floor slabs
and exterior concrete flatwork, retaining walls, soil corrosivity, and pavement design,

A Vicinity Map showing the location of the site is presented on Figure 1. A Site Plan showing the
approximate boring locations is presented on Figure 2. Descriptions of the field and laboratory
investigations, boring log legend and boring logs are presented in Appendix A. Appendix A contains a
description of the laboratory-testing phase of this study, along with the laboratory test results.
Appendices B and C contain guide specifications for earthwork and flexible pavements, respectively. If
conflicts in the text of the rcport occur with the peneral specifications in the appendices, the
recommendations in the text of the teport have precedence.

PURPOSE AND SCOPE. OF SERVICES

This geotechnical investigation was conducted to evaluate subsurface soil and groundwater conditions at
the project site. Engineering analysis of the field and laboratory data was performed for the purpose of
developing and providing geotechnical recommendations for use in the design and construction of the
earthwork, foundation and pavement aspects of the project,

Our scope of services was outlined in our proposal dated March 14, 2018 (KA Proposal No.
(G18041CAC) and included the following:

* A site reconnaissance by & member of our engineering staff to evaluate the surface conditions at
the project site.

Offices Serving The Western United States
1100 Olympic Drive, Suite 103 » Corona, Califomia 9288} « (951)273-1011 * Fax: {951) 273-1003
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» Review of sclected published geologic maps, reports and literature pertinent to the site and
surrounding area,

* A field investigation consisting of drilling six (6) borings to depths ranging from approximately
ten (10} to twenty (20) feet below the existing ground surface for evaluation of the subsurface
conditions at the project site.

» Performance of two (2) infiltration tests at the subject site in order to determine an estimated
infiltration rate for the near surface soil.

* Performance of laboratory fests on representative soil samples obtained from the borings to
evaluate the physical and index properties of the subsurface soils.

¢ Evaluation of the data obtained from the investigation and engineering analyses of the data with
respect to the geotechnical aspects of structural design, site grading and paving,

¢ Preparation of this report summarizing the findings, results, conclusions and recommendations of
our investigation.

Environmental services, such as a chemical analysis of soll and groundwater for possible environmenial
confaminates, were not in our scope of services.

PROPOSED CONSTRUCTION

Based on our review of the site plan and our discussions with the project representative, we understand
that the proposed development will include construction of an approximately 3,867 square foot In-N-Out
Burger Restaurant. The proposed restaurant will be of wood frame/stucco construction with a slab-on-
grade floor. The proposed development will include a drive-thru area, patio area, trash enclosure,
associated parking and drive areas, and localized landscaped areas. It is anticipated that the proposed
structure wili be supported on a shallow foundation system.

In the event these structural or grading details are inconsistent with the final design criteria, we should be
notified so that we can evaluate the potential impacts of the changes on the recommendations presented
in this report and provide an updated report as necessary.

SITE LOCATION AND SITE DESCRIPTION

The site is a roughly triangular shaped parcel located along the northeast of Imperial Highway, in the city
of Yorba Linda, California, The subject site is located at the physical address of 18181 Imperial
Highway, Yorba Linda, California. Presently, the site is occupied by a three-story, wood framed Yorba
Linda Public Library building and associated asphalt and concrete pavements, and localized landscape
areas. The site is bound to the north by Lemon Drive and a mix of residential and commercial buildings
beyond, to the east by Olinda Street and commercial buildings beyond, and to the west and south by
Imperial Highway and commercial buildings beyond. The site is relatively flat and level, with no major
changes in elevation with the exception of the eastern portion of the site which sits approximately 3 feet
higher than the western side.

Krazan & Associates, Inc,
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GEQLOGIC SETTING

The subject site is located within the Puente Hills with the San Gabriel Valley to the north and the
Eastern Basin of the Los Angeles Coastal Plain to the south, within the Peninsnlar Ranges Geomorphic
Province of California. The Eastern Basin of the Los Angeles Coastal Plain is situated between the Santa
Monica Mountains to the northwest, the San Gabriel Valley and Mountains to the north, the Santa Ana
Mountains to the southeast, and the Pacific Ocean to the west and south. The Los Angeles Basin and San
Gabriel Valley are dominated by northwest-trending faults and adjacent anficlinal uplifts, The
intervening deep synclinal troughs are filled with poorly consolidated Upper Pleistocene and
unconsolidated Holocene sediments. Tectonism of the region is dominated by the interaction of the Bast
Pacific Plate and the North American Plate along a transform boundary.

The near-surface deposits in the vicinity of the subject site are indicated to be comprised of recent
alluvium consisting of unconsolidated sands, silt, and clays derived from erosion of the Puente Hills.
Deposits encountered on the subject site during exploratory drilling are discussed in detail in this report.

The Puente Hills are composed of several Geologic Formations. The San Fernando formation is
comprised of interbedded light brown fine to medium grained sandstone and dark brown to tan siltstone
beds, The Diblee (1999) Geologic Map shows the site to be underlain by Qg — Holocene gravel and sand
of major streams and Qoa-uplifted remnants of alluvial sand and gravel, north of hill areas. These
surficial sediments are underlain by Tfps - the Pliocene Fernando Formation - “Pico” silty sandstone
facies at the southwest end of Puente Hills, composed of very fine grained silty sandstone to siltstone,
vaguely bedded,

Numerous moderate to large earthquakes have affected the area of the subject site within historic time.
Based on the proximity of several dominant active faults end seismogenic structures, as well as the
historic seismic record, the area of the subject site is considered subject to relatively moderate to high
seismicity,

The Puente Hills, which includes the project site, are located, in the vicinity of the Elsinore, Puente Hills,
and Chino Faults. These faults are significant seismic sources. The Elsinore, Puente Hills, and Chino
Fauits are Jocated approximately 1.6, 3.1, and 8.0 miles from the subject site, respectively. Therefore,
the proposed project should be designed in accordance with the seismic parameters and recommendation
presented in this Geotechnical Engineering Investigation report.

SEISMIC HAZARDS ZONES

In 1990, the California State Legislature passed the Seismic Hazard Mapping Act to protect public safety
from the effects of strong shaking, liquefaction, landslides, or other ground failure, and other hazards
caused by earthquakes. The Act requires that the State Geologist delineate various seismic hazards zones
on Seismic Hazards Zones Maps. Specifically, the maps identify areas where soil liquefaction and
earthquake-induced landslides are most likely to occur. A site-specific geotechnical evaluation is
required prior to permitting most urban developments within the mapped zones. The Act also requires
sellers of real property within the zones to disclose this fact to potential buyers. The subject site is
located on the State of California, Seismic Hazard Zones Map, Yorba Linda Quadrangle, dated Aungnst
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11, 2005, The subject site is not located in and area designated by the State of California as a
Liquefaction Hazard Zone,

SEISMICITY AND LIQUEFACTION POTENTIAL

Seismicity is a gencral term relating to the abrupt release of accumulated strain energy in the rock
materials of the earth's crust in a given geographical area. The recurrence of accumulation and
subsequent release of strain have resulted in faults and fault systems. Fault patterns and density reflect
relative degrees of regional stress through time, but do not necessarily indicate recent seismic activity,
therefore, the degree of seismic risk must be determined or estimated by the seismic record in any given
region. The Puente Hills, Elsinore, and San Jose Faults are located approximately 1.5, 1.9, and 8.8 miles
from the subject site, respectively.

Soil liquefaction is a state of soil particle suspension caused by a complete loss of strength when the
effective stress drops to zero. Liquefaction normally occurs under saturated conditions in soils such as
sand in which the strength is purely frictional. However, liquefaction has occurred in soils other than
clean sand. Liquefaction usually occurs under vibratory conditions such as those induced by seismic
events. To evaluate the liquefaction potential of the site, the following items were evaluated:

1} Soil type

2} Groundwater depth

3} Relative density

4) Initial confining pressure

5) Intensity and duration of ground shaking

The subject site is located on the Statc of California, Seismic Hazard Zones Map, Yorba Linda
Quadrangle, dated August 11, 2005. The subject site is not located in and area designated as a
liquefaction hazard zone. The subsurface soil conditions encountered at the site consist of medium dense
to dense silty sand and hard clayey silt with varying fine sand content. Groundwater in the vicinity of the
site was not encountered in any of the boring locations as part of this site investigation. Available
groundwater depth mapping, as well as our experience in the area, indicates that historically groundwater
has been located at depths in excess of fifly (50) feet below grade in the general vicinity of the site.

Based on the conditions encountered at the subject site, liquefaction is not considered a sigmficant
concern for the subject site. As such, mitigation measures associated with liquefaction are not
considered warranted.

Krazan & Associates, Inc.
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FAULT RUPTURE HAZARD ZONES

The Alquist-Priolo Geologic Hazards Zones Act went into effect in March, 1973. Since that time, the
Act has been amended 11 times (Hart, 2007). The purpose of the Act, as provided in California Geologic
Survey (CGS) Special Publication 42 (SP 42), is to prohibit the location of most structures for human
occupancy across the traces of active faults and to mitigate thereby the hazard of fault-rupture”, The Act
was renamed the Alquist-Priclo Earthquake Fault Zoning Act in 1994, and at that time, the originally
designated "Special Studies Zones" was renamed the "Earthquake Fault Zones."

The subject site is located on the State of California, Seismic Hazard Zones Map, Yorba Linda
Quadrangle, dated November 1, 1991. The site is not within a Fault-Rupture Hazard Zone. The Elsinore,

Puente Hills, and Chino Faults are located approximately 1.6, 3.1, and 8.0 miles from the subject site,
respectively.

OTHER HAZARDS

Rockfall, Landslide, Slope Instability, Debris Flow: The subject site is relatively flat and level. It is our
understanding that there are no significant slopes proposed as part of the proposed development,
Provided the recommendations presented in this report are implemented into the design and construction
of the anticipated development, rockfalls, landslides, slope instability, and debris flows are not
anlicipated to pose a hazard 1o the subject site.

Seiches: Seiches are large waves generated within enclosed bodies of water. The site is not located in

close proximity to any lakes or reservoirs. As such, seiches are not anticipated to pose a hazard to the
subject site.

Tsunamis: Tsunamis are tidal waves generated by fault displacement or major ground movement. The

site is several miles from the ocean. As such, tsunamis are not anticipated o pose a hazard to the subject
gite,

Hydroconsolidation: The near surface soils encountered at the subject site were found to be medium
dense to dense, Provided remedial grading recommendations presented in this report are incorporated in
the design and construction, hydroconsolidation is not anticipated to be a significant concern for the
subject site,

Krazan & Associstes, Inc,
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SITE COEFFICIENT

The site class, per Table 1613.5.2, 2016 CBC, is based upon the sile soil conditions. It is our opinion
that a Site Class D is appropriate for building design at this site. Site coordinates of 33,891099 and
117.8153%94 were used to determine the recommended seismic design values, For seismic design of the

structures, in accordance with the seismic provisions of the 2016 CBC, we recommend the following
parameters:

Site Class D Table 1613.5.2
Fa 1.000 Table 1613.5.3 (1)
Ss 1.981 Figure 1613.5 (3)
SMS 1.981 Section 1613.5.3
SD$ 1.321 Section 1613.5.4
By 1.500 Table 1613.5.3 (2)
s 0.733 Figure 1613.5 (4)
SM1 ' 1.100 Section 1613.5.3
SD1 0,733 Section 1613.5.4
Peak Horizontal Acceleration 0750 ¢ Figure 22.7

The seismic hazard most likely to impact the site is ground shaking due to a large earthquake on one of
the major active regional fanlts. The Elsinore, Puente Hills, and Chino Faults are located approximately
1.6, 3.1, and 8.0 miles from the subject site, respectively. Because of the proximity to the subject site
and the maximum probable events for these faults, it appears that a maximum probable event along these
fault zones could produce a peak horizontal acceleration of approximately 0.750g when uncertainty is

used. With respect to this hazard, the site is comparable to others in this general area within similar
geologic settings.

FIELD AND LABORATORY INVESTIGATIONS

Subsurface soil conditions were explored by drilling six (6) borings using a truck-mounted drill rig to
depths ranging from approximately ten (10) fest to twenty (20) feel below existing site grades. Bulk
subgrade soil samples were also obtained for laboratory testing, The approximate boring and bulk
sample locations are shown on the Site Plan, Figure 2. These approximate boring and sample locations
were estimated in the field based on pacing and measuring from the limits of existing site feafures.
During drilling operations, penetration tests were performed at regular intervals to evaluate the soil
consistency and to obtain information regarding the engineering propetties of the subsurface soils. Soil
samples were retained for laboratory testing. The soils encountered were continuously examined and
visually classified in accordance with the Unified Soil Classification System. A more detailed
description of the field investigation is presented in Appendix A,

Krazan & Associates, Inc.
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Laboratory tests were performed on selected soil samples to evaluate their physical characteristics and
engineering properties, The laboratory-testing program was formulated with enaphasis on the evaluation
of natural in-situ moisture and density, gradation, R-Value, maximum dry density, resistivity, pH value,
sulfate- and chloride-contents of the materials encountered. Details of the laboratory-testing program are
discussed in Appendix A. The results of the laboratory tests are presented on the boring logs or on the
test reports, which are also included in Appendix A. This information, along with the field observations,
was used to prepare the final boring logs in Appendix A,

SOIT, PROTILE AND SUBSURFACE CONDITIONS

Based on our findings, the subsurface conditions encountered appear typical of those found in the
geologic region of the site, Ground surface at each of the boring locations consisted of approximately
three (3) to (6) six inches of asphalt pavement underlain by approximately six {6) to seven (7) inches of
discernable base materjal. The subsurface soil conditions encountered at the site generally consisted of
fill soil to depths of up to ten (10) feet below existing site grades. The fill material appears to be uniform
and consistent throughout the site. The fill material consisted of medium dense to dense silty sand.
Below the near surface fill material, interbeded layers of medium dense to dense silty sands and hard
clayey sills with varying sand content were encountered from depths of approximately 3 feet below site
grades to the maximum depth explored, twenty {20} fect below siie grades. Thicker fiil materials may be
present at the site between our boring locations. Verification of any fill material should be determined
during site grading.

Field and laboratory tests suggest that the soils encountered are moderately strong and slightly
compressible. Penetration resistance, measured by the number of blows required to drive a Modified
California sampler or a Standard Penetration Test (SPT) sampler, tanged from 18 to 67 blows per foot,

Dry densities ranged from approximately 107 to 127 pef. Representative soil samples had angles of
internal friction of 30 degrees.

The above is a general description of soil conditions encountered at the site in the borings drilled for this
investigation. For a more detailed description of the soil conditions encountered, please refer to the
boring logs in Appendix A.

GROUNDWATER

Test boting locations were checked for the presence of groundwater during and immediately following
the drilling operations. Groundwater was not encountered in any of the boring locations as part of this
site investigation. Based on a review of the Seismic Hazard Evaluation Report for the Yorba Linda
Quadrangle, historic high groundwater depths for the vicinity of the subject site are estimated to be at
depths in excess of fifty (50) feet below ground surface.

1t should be recognized that water table elevation might fluctnate with time. The depth to groundwater
can be expected to fluctuate both seasonally and from year to year, Fluctuations in the groundwater level
may occur due to variations in precipitation, irrigation practices at the site and in the surrounding areas,
climatic conditions, flow in adjacent or nearby canals, pumping from wells and possibly as the result of

Krazan & Assoclates, Ing,
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other factors that were not evident at the time of our investigation. Therefore, water level observations at
the time of our field investigation may vary from those encountered during the construction phase of the
project. The evaluation of such factors is beyond the scope of this report. Long-term monitoring in
observation wells, sealed from the influence of surface water, is often required to more accurately define
the potential range of groundwater conditions on a site.

SOH., CORROSIVITY

Corrosion tests were performed to evaluate the soil corrosivity to the buried structores. The tests consisted
of minimum resistivity, sulfate content and chloride content, and the results of the tests are included as
follows:

Sulfate CA 417
Min Resistivity 2,100 ohm-cm CA 643
Chioride 29 ppm CA 422
pH Value 1.5 EPA 9045C
INFILTRATION TESTING

Estimated infiltration rates were determined using the results of open borehole percolation testing
performed at the subject site. Infilfration testing was performed in accordance with the Technical
Guidance Document for Orange County. The percolation testing indicated that the near surface silty
sand soil was found to have infiltration rates of approximately 0.21 and 0.28 inch per hour.

In order to perform the infiltration tests, two borings were drilled to approximately five feet below
existing site grades. Infiltration testing was performed at each of the two boring locations. Infiltration
testing has been performed using open borehole percolation testing in accordance with the County of
Orange Best Management Guidance document. Prior to infiltration testing, approximately four inches of
gravel was placed at the bottom of each borehole. The borcholes were pre-soaked prior to testing using
clean water. The depth of each borehole was measured at each reading to verify the overall depth. The
depth of water in the borehole was measured using a water level indicator or well sounder. Infiltration
rates have been calculated using the Inverse Borehole procedures.

Based on the very low infiliration rates, the subsurface conditions encountered at the subject site are not
considered conducive to infiliration. Detailed results of the infiliration testing are included in Appendix
A in tabular format.

Krazan & Associntes, Inc.
Offices Serving The Western United States
INQ Yorba Linda GEIR 050918 Review.doc



KA No. 112-18047
Page No. 9

CONCLUSIONS AND RECOMMENDATIONS

Based on the findings of our field and laboratory investigations, along with previous .geotechnical

experience in the project area, the following is a summary of our evaluations, conclusions, and
recommendations.

ADMINISTRATIVE SUMBMARY

In brief, the subject site and soil conditions appear to be conducive to the development of the project.
Based on the data collected during this investigation and from a geotechnical engineering standpoint, it is
our opinion that the proposed improvements may be made as anticipated provided that the
recommendations presented in this report are considered in the design and construction of the project,

To reduce post-construction soil movement, provide uniform support for the proposed building, and
address anticipated disturbed ‘material resulting from demolition activities, overexcavation and
recompaction within the proposed building footprint area should be performed to a minimum depth of
three (3) feet below existing grades or two (2) feet below the bottom of the proposed footings, whichever
is deeper. The actual depth of the overexcavation and recompaction should be determined by our field
representative during construction, The overexcavation and recompaction should also extend laterally
five (5) feet beyond edges of the proposed footings or building limits. Any undocumented fill
encountered during grading should be removed and replaced with Engineered Fil,

Within the proposed exterior flatwork and pavement areas, the overexcavation and recompaction should
be performed to a depth of at least one (1) foot below existing grade or finish subgrade, whichever is
deeper. This compaction effort should stabilize the surface soils and locate any unsuitable or pliant areas
not found during our field investigation.

Fill material should be compacted to a minimum of 90 percent of the maximum dry density based on ASTM
Test Method D1557. All fill material should be moisture~conditioned to at least 2 percent above optimum
moisture-content,

The limit of grading and the proposed building footprint should be established in the field prior to
construction, Additional Temedial grading Will bé required if the building edges exceed the grading limit,
The grading envelope should be at least 5 feet beyond the outer edges of the building footprint,

The proposed structures, including walls and other foundation elements may be supporied on a shallow
foundation system bearing on a minimum of one foot of pewly placed Engineered Fill. Spread and

continnous footings can be designed for a maximum allowable soil bearing pressure, dead plus live load,
of 2,600 psf.

Infiltration rates were determined using the results of open borehole infiltration testing performed at the
subject site. Infiltration testing performed on the near surface silty sand soil indicates infiltration rates of
approximately 0.21 and 0.28 inch per hour, Based on the very low infiltration rates, the subsurface
conditions encountered at the site are not considered conducive to infiltration.
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GROUNDWATER INFLUENCE ON STRUCTURES/CONSTRUCTION

Based on our findings and historical records, it is not anticipated that groundwater will rise within the
zone of structural influence or affect the construction of foundations and pavements for the project.
However, if earthwork is performed during or soon after periods of precipitation, the subgrade soils may
become saturated, “pump,” or not respond to densification techniques. Typical remedial measures
include: discing and aerating the soil during dry weather; mixing the soil with dryer materialg; removing
and replacing the soil with an approved fill material; or mixing the soil with an approved lime or cement
product. Our firm should be consulted prior to implementing remedial measures to observe the unstable
subgrade conditions and provide appropriate recommendations.

SEISMIC CONSIDERATIONS

Ground Shaking

Although ground rupture is not considered to be a major concern at the subject site, the site will likely be
subject to at least one moderate to severe earthquake and associated seismic shaking during its lifetime,
as well as periodic slight to moderate earthquakes. Some degree of structural damage due to stronger
seismic shaking should be expected at the site, but the risk can be reduced through adherence to seismie
design codes. '

Seismic Induced Settlement

One of the most common phenomena during seismic shaking accompanying any earthquake is the
induced seitlement of loose unconsolidated soils. Based on site subsurface conditions and the moderate
to high seismicity of the region, any loose fill materials at the site could be vulnerable fo this potential
hazard.  However, this hazard can be mitigated by following the design and coanstruction
recommendations of the Geotechnical Engineering Investigation Report.

EARTHWORK

Site Preparation — Clearing and Stripping

General site clearing should include removal of vegetation and existing utilities, structures (footings and
slabs); existing pavements; trees and associated root systems; rubble; rubbish; and any loose and/or
saturated materials. Site stripping should extend to a minimum depth of 2 to 4 inches, or until all
organics in excess of 3 percent by volume are removed. Deeper stripping may be required in localized
arcas. These materials will not be suitable for reuse as Engineered Fill, However, stripped topsoil may
be stockpiled and reused in landscape or non-structural areas.

Any excavations that result from clearing operations should be backfilled with Engineered Fill. Krazan
& Associates’ field staff should be present during site clearing operations to enable us to locate areas
where depressions or disturbed soils are present and to allow our staff to observe and test the backfill as
it is placed. If site clearing and backfilling operations oceur without appropriate observation and testing
by a qualified geotechnical consultant, there may be the need to over-excavate the building area to
identify uncontrolled filis prior to mass grading of the building pad.
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As with sile clearing operations, any buried structures encountered during construction should be properly
removed and backfilled. The resulting excavations should be backfilied with Engineered Fill.

Overcxcavation and Recompaction

To reduce post-construction soil movement, provide uniform support for the proposed building, and
address anticipated disturbed material resulting from demolition activities, overexcavation and
recompaction within the proposed building footprint area should be performed to a minimum depth of
three (3) feet below existing grades or two (2) feet below the bottom of the proposed footings, whichever
is deeper. The actual depth of the overexcavation and recompaction should be determined by our field
representative during construction, The overexcavation and recompaction should also extend laterally
five (5) feet beyond cdges of the proposed footings or building limits, Any undocumented fill
encountered during grading should be temoved and replaced with Engineered Fill,

Within the proposed exterior flatwork and pavement areas, the overexcavation and recompaction should
be performed to a depth of at least one (1) foot below existing grade or finish subgrade, whichever is
deeper. This compaction effort should stabilize the surface soils and locate any unsuitable or pliant areas
no! found during our field investigation. '

"The upper soils, during wet winter months, become very moist due to the absorptive characteristics of the
soil. Earthwork operations performed during winter months may encourder very moist unstable soils
which may require removal to grade a stable building foundation. Project site winterization consisting of
placement of aggregate base and protecting exposed soils during the construction phase should be
performed,

A representative of our firm should be present during al) site clearing and grading operations {o test and
observe carthwork construction, This testing and observation is an integral part of our service as
acceptance of earthwork construction is dependent upon compaction of the material and the stability of
the material. The Soils Engineer may reject any material that does not meet compaction and stability
requitements. Further recommendations of this report are predicated upon the assumption that earthwork
construction will conform to recommendations set forth in this section and the Engineered Fill section.

Fill Placement

Prior to placement of fill soils, the upper 12 inches of native subgrade soils should be scarified, moisture-
conditioned to at least 2 percent above optimum moisture-content, and recompacted to & minimum of 90
percent of the maximum dry density based on ASTM Test Method D1557, Fill matorial should be
compacted to a minimum of 90 percent of the maximum dry density based on ASTM Test Method D1557.

The upper soils, during wet winter months, may become very moist due to the absorptive characteristics of
the soil. Earthwork operations performed during winter months may encounter very moist unstable soils,
which may require removal to grade a stable building foundation. Project site winterization consisting of
placement of aggregate base and protecting exposed soils during the construction phase should be
performed,
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ENGINEERED FiL1,

The organic-free, on-site, native and fill soils are predominately silty sand with traces of clay content at
some areas of the site. These soils will be suitable for reuse as Engineercd Fill, provided they are
cleansed of excessive organics and debris and have very minimal clay content.

The preferred materials specified for Engineered Fill are suitable for most applications with the
exception of exposure to erosion, Project site winterization and protection of exposed soils during the

construction phase should be the sole responsibility of the contractor, since they have complete control of
the project site at that time.

Iimported Fill material should be predominately non-expansive granular material, This material should be

approved by the Geotechnical Engineer prior to use and should typically possess the following
characteristics:

. NONIRPANSIENIT L nRORERTIES
Percent Passing No. 200 Sieve 10 t0 50
Plasticity Index (PI) 12 maximum
Liquid Limit 35 maximum
UBC Standard 29-2 Expansion Index 20 maximum

Imported Fill should be free from rocks and clods greater than 4 inches in diameter. All Imported Fill
material should be submitted to the Soils Engineer for apptoval at least 48 hours prior to delivery to the
site. Fill soils should be placed in lifts approximately 6 inches thick, moisture-conditioned to at least
optimum moisture-content, and compacted to achieve at least 90 percent of maximum dry density as
determined by ASTM Test Method D1557. Additional lifts should not be placed if the previous Jift did
not meet the required dry density or if soil conditions are not stable.

FOUNDATIONS

The proposed structures, including walls and other foundation elements may be supported on a shallow
foundation system bearing on a minimum of two (2) feet of newly placed Engineered Fill. Spread and
continuous footings can be designed for the following maximum sllowsable soil bearing pressures:

Dead Load Only 2,000 ps
Dead-Plus-Live Load 2,600 psf
Total Load, including wind or seismic loads 3,500 psf

The footings should have a minimum depth of 18 inches below pad subgrade (soil grade) or adjacent
exterior grade, whichever is deeper. Minimum footing widths should be 15 inches for continuous

footings and 24 inches for isolated footings. The footing excavations should not be allowed to dry out
any time prior to placement of concrete.

-Krnzan & Associates, Inc.
Offices Serving The Western United States
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1t is recommended that the foundation for the proposed structure be placed entirely within compacted fill
materials or entirely within alluvium or bedrock. Footings shall not transition from one bearing material
to another. It is recommended that all foundations contain steel reinforcement of at least two (2) number
four {#4) bars, one (1) top and one (1) bottom.

It is recommended that all foundations be set back a minimum of five (5) feet from the top of all adjacent
slopes or decpened to maintain at least five (5) feet between the bottor of the footing and the slope face.
Additionally, all footing set back criteria, should conform to 2016 CBC Section 1805.3.2 and Figure

1805.3.1. It is recommended that all footings be cleared of all loose soil and construction debris prior to
pouring concrete.

Setilement

Provided the site is prepared as recommended and that the foundations arc designed and constructed in
accordance with our recommendations, the tolal settlement due to foundation loads is not expected to
exceed 1 inch. The differential settlement resulting from foundation loads is anticipated to be less than %
inch in 30 feet. Most of the settlement is expected to ocour during construction as the loads are applied,
However, additional post-construction settlement may occur if the foundation soils are flooded or
saturated,

Lateral L.oad Resistance

Resistance to lateral footing displacement can be computed using an allowsable friction factor of 0.25
acling between the base of foundations and the supporting subgrade. Where a vapor barrier material is
used below concrete slabs-on-grade, a coefficient of friction should be provided by the vapor barrier
manufacturer. Lateral resistance for footings can alternatively be doveloped using an allowable
equivalent fluid passive pressure of 200 pounds per cubic foot acting against the appropriate vertical
footing faces. Where equivalent flnid pressure against the sides of the footings or embedded slab edge
are to be used, the footing or slab edge must be cast directly against undisturbed soils or the soils
surrounding the structure must be recompacted to the requirements for Engineered Fill presented above.
The frictional and passive resistance of the soil may be cormibined without reduction in determining the
total lateral resistance. A one-third increase in the value above may be used for short duration, wind, or
seismic loads,

FLOOR SLABS AND EXTERIOR FLATWORK

The interior slabs-on-grade should be designed at least five inches (5") in thickness. It is recommended
that the slabs be reinforced with number three (#3) bars, eighteen inches (18") on center in both
directions.

Exterior slabs-on-grade shonld be designed at least five inches (5") in thickness, Il is recommended that
the slabs be reinforced with number three (#3) bars, eighteen inches (18") on center in both directions.
The exterior floors should be poured separately in order to act independently of the walls and foundation
system, All fills required to bring the building pads to grade should be Engineered Fills,

Krazan & Associates, Inc.
Offices Serving The Weslern United States
INO Yorba Einda GEIR 950218 Review.doc



KA No. 112-18047
Page No, 14

It is recommended that the slabs should be underlain by six inches (6") of compacted Class 2 Aggregate
Base with a minimum 15 mil polyolefin membrane vapor barrier (i.e. Stego Wrap or equivalent) placed
with two inches (2"} of clean sand on top of the vapor barrier. As an aliernative, well graded non-
expansive compacted fill may be used directly below the slab on grade.

Moisture within the structure may be derived from water vapors, which were transformed from the
moisture within the soils. This moisture vapor can travel through the vapor membrane and penetrate the
slab-on-grade. This moisture vapor penetration can affect floor coverings and produce mold and mildew
in the structure. To minimize moisture vapor intrusion, it is recommended that a vapor retarder be
installed in accordance with ASTM guidelines. H is recommended that the utility trenches within the
structure be compacted, as specified in our report, to minimize the transmission of moisture through the
utility trench backfill. Special attention to the immediate drainage and irrigation around the building is
recommended. Positive drainage should be established away from the siructure and should be
maintained throughout the life of the structure. Ponding of water should not be allowed adjacent to the
structure. Over-irrigation within landscaped areas adjacent to the structure should not be performed. In
addition, ventilation of the structure (i.e. ventilation faus) is recommended to reduce the accumulation of
interior moisture.

RETAINING WALLS

For retaining walls with level ground surface behind the walls, we recommend that retaining walls
capable of deflecting a minimum of 0.1 percent of its height at the top be designed using an equivalent
fluid active pressure of 40 pounds per square foot per foot of depth. Walls that are incapable of this
deflection or walls that are fully constrained against deflection may be designed for an equivalent fluid
at-rest pressure of 60 pounds per square foot per foot of depth. This is anticipated to apply to the loading
dock walls. A pagsive lateral pressure of 200 pounds per square foot may be used to calculate sliding
resistance, 1f walls are to be constructed above descending slopes, our office should be contacted to
discuss further reduction in allowable passive pressures for resistance of lateral forces, and for overall
retaining wall foundation design.

The surcharge effect from loads adjacent to the walls should be included in the wall design. The surcharge
load for walls capable of deflecting (cantilever walls), we recommend applying a uniform surcharge
pressure equal to one-third of the applied load over the full height of the wall. Where walls are restrained
{he surcharpe load should be based on one-half of the applied load above the wall, also distributed over the
full height of the wall. For other surcharges, such as from adjacent foundations, point loads or fine loads,
Krazan & Associates should be consulted.

Expansive soils should not be used for backfill against walls. The zone of non-expansive backfill
material should extend from the bottom of each retaining wall laterally back a distance equal to the
height of the wall, to a maximum of five (5) feet.

The active and at-rest earth pressures do not include hydrostatic pressures. To reduce the build-up of
hydrostatic pressures, drainage should be provided behind the retaining walls, Wall drain should consist
of a minimum 12-inch wide zone of drainage material, such as %-inch by %-inch drain rock wrapped in a
non-woven polypropylene geotextile filter fabric such as Mirafi 140N or equivalent. Alternatively,

Krazan & Associates, In¢,
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drainage may be provided by the placement of a commercially produced composite drainage blanket,
such as Miradrain, extending continuously up from the base of the wall. The drainage material should
extend from the base of the wall to finished subgrade in paved areas and to within about 12 inches below
the top of the wall in landscape areas. In landscape areas the top 12 inches should be backfilled with
compacted native soil. A 4-inch minimum diameter, perforated, Schedule 40 PVC drain pipe should be
placed with holes facing down in the lower portion of the wall drainage material, surrounded with drain
rock wrapped in filter fabric. A solid drainpipe leading to a suitable discharge point should provide
drainage outlet. As an aliernative, weep holes may be used to provide drainage, If weep holes are used,
the weep holes should be 3 inches in diameter and spaced about 8 feet on centers. The backside of the
weep holes should be covered with a corrosion-resistant mesh to prevent loss of backfill and/or drainage
material.

TEMPORARY EXCAVATION STABILITY

All excavations should comply with the current requirements of Occupational Safety and Health
Adminisiration (OSHA), All cuts greater than 5 feet in depth should be sloped or shored. Temporary
excavations should be sloped at 1:1 (horizontal to vertical) or flatter, up to a maximum depth of 10 feet,
and at 2:1 (horizontal to vertical) for cuts greater than 10 feet, Heavy construction equipment, building
materials, excavated soil, and vehicular traffic should not be allowed within five feet of the top (edge) of
the excavation. Where sloped excavations are not feasible due fo site constraints, the excavations may
require shoring. The design of the shoring system is normally the responsibility of the contractor or
shoring designer, and therefore, is outside the scope of this report. The design of the temporary shoring
should take into account lateral pressures exerted by the adjacent soil, and, where anticipated, surcharge

loads due to adjacent buildings and any construction equipment or traffic expected to operate alongside
the excavation,

The excavation/shoring recommendations provided herein are based on soil characteristics derived from our
test borings within the area, Variations in soil conditions will likely be enconntered during the excavations,
Krazan & Associates, Inc, should be afforded the opportunity to provide field review to evaluate the actual
conditions and account for field condition variations, not otherwise anticipated in the preparation of this
recommendation.

Local building codes may restrict vertical cuts or shoring types used during construction. This may include
limitations adjacent to existing improvements or public right of ways.

UTILITY TRENCH LLOCATION, CONSTRUCTION AND BACKFILL

To maintain the desired support for existing or new foundations, new utility trenches should be located
such that the base of the trench excavation is located above an imaginary plane having an inclination of
1.0 horizontal to 1.0 vertical, extending downward from the bottom edge of the adjacent footing.

Utility trenches should be excavated according to accepted engineering practices following OSHA
standards by a contractor experienced in such work. The responsibility for the safety of open trenches
should be borne by the contractor, Traffic and vibration adjacent to trench walls should be kept to &
minimum; cyclic wetting and drying of excavation side slopes should be avoided. Depending upon the
location and depth of some utility trenches, groundwater flow info open excavations could be
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experienced, especially during or shortly following periods of precipitation. For purposes of this section
of the report, backfill is defined as material placed in a trench starting one foot above the pipe; bedding
and shading (also referred fo as initial backfill) is all material placed in a trench below the backfill. With
the exception of specific requirements of the local utility companies or building department, pipe bedding
and shading should consist of clean medium-grained sand. The sand should be placed in a damyp state
and should be compacted by mechanical means prior to the placement of backfill soils. Above the pipe
zone, underground utility trenches may be backfilled with either free-draining sand, on-site soil or
imported soil. The trench backdfill should be compacted to at least 90 percent relative compaction.

COMPACTED MATERIAL ACCEPTANCE

Compaction specifications are not the only criferia for acceptance of the site grading or other such
activities, However, the compaction test is the most universally recognized test method for assessing the
performance of the Grading Contractor, The numerical test results from the compaction test cannot be
solely used to predict the engineering performance of the compacted material, Therefore, the acceptance
of compacted materials will also be dependent on the moisture-content and the stability of that material.
The Geotechnical Engineer has the option of rejecting any compacted material regardless of the degree of
compaction if that material is considered to be too dry or excessively wet, unsiable or if future instability
is suspected. A specific example of rejection of fill material passing the required percent compaction is a
fill which has been compacted with in-situ moisture-content significantly less than optimum moisture,
Where expansive soils are present, heaving of the soils may ocour with the introduction of water. Where

the material is a lean clay or silt, this type of dry fill (brittle fill) is susceptible to future settlement if it
becomes saturated or flooded.

SURFACE DRAINAGE AND LANDSCAPING

The ground surface should slope away from building and pavement areas toward appropriate drop inlets
or other surface drainage devices. We recommended that adjacent paved exterior grades be sloped a
minimum of 2 percent for a minimum distance of 5 fect away from structores. Ideally, asphalt concrete
pavement areas should be sloped at a minimum of 2 percent, with Portland cement concrete sloped at a
minimum of one percent toward drainage structures. These grades shonld be maintained for the life of
the project. Roof drains should be designed 1o avoid discharging into landscape areas adjacent to the
building. Downspouts should be directed to discharge directly onto paved surfaces to allow for surface
drainage into the storm systems or should be connected directly to the on-site storm drain.

PAVEMENT DESIGN

Based on the established standard practice of designing flexible pavements in accordance with State of
California Department of Transportation (Caltrans) for projects within California, we have developed
pavement sections in accordance with the procedure presented in Caltrans Standard Test Method 301,
This pavement design procedure is based on the volume of traffic (Traffic Index) and the soil resistance
“R” value (R-Value).

Krazan & Associates, Inc,
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Asphnit Conerete (Flexible) Pavements

One (1) near-surface soil sample was obtained from the sojl borings at the project site for Iaboratory R-

Value testing. The sample was tested in accordance with California Test 301. Results of the test are as
follows:

The Civil Bngincer should consult with the client to confirm the truck count prior 1o assigning the Traffic
Index and selecting the pavement sections for incorporation into the project plans.

Based on our understanding of the project specifications, a Traffic Index of 5.5 has been wsed for design
of pavements for automobile parking lots and drive lanes.

Based on a review of the boring logs and the R-Value data presented above, the near surface soil of the
site consists of silty sand with an R-Value of 30, If site grading exposes soil other than that assumed, we
should perform additional tests to confirm or revise the recommended pavement sections for actual field
conditions.  Various aiternative pavement sections based on the Calirans Flexible Pavement Design
Method are presented below:

S "k“e:—.*&:ugi‘ 2

We recommend that the subgrade soil be prepared as discussed in this report. The compacted subgrade
should be non-yielding when proof-rolied with a loaded ten-wheel truck, such as a water truck or dump
truck, prior to pavement construction. Subgrade preparation should extend a minimum of 2 feet laterally
behind the edge of pavement or back of curbs.

Pavement areas should be sloped and drainage gradients maintained to carry all surface water off the site,
A cross slope of 2 percent is recommended in asphalt concrete pavement areas to provide good surface
drainage and to reduce the potential for water to penetrate into the pavement structure.

Unless otherwise required by local jurisdictions, paving materials should comply with the materials
specifications presented in the Caltrans Standard Specifications Section. Class 2 aggregate should
comply with the materials requirements for Class 2 base found in Section 26.

The mineral aggregate shall be Type B, %-inch or %-inch maximum, medium grading, for the wearing
course and %-inch maximum, medium grading for the base course, and shall conform to the requirements
set forth in Section 39 of the Standard Specifications, The asphalt concrete materials should comply with
and be placed in accordance with the specifications presented in Section 39 of the Caltrans Standard
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Specifications, latest edition. Asphalt concrete should be compacted {6 a minimum of 96 percent of the
maximum laboratory compacted (kneading compactor) unit weight.

ASTM Test procedures and should be used to assess the percent relative compaction of soils, aggregate
base and asphalt concrete. Apgregate base and subbase, and the upper 12 inches of subgrade should be
compacted to at least 95 percent based on the Modified Proctor maximum compacted unit weight
obtained in accordance with ASTM Test Method D1557. Compacted aggregate base should also be
stable and unyiclding when proof-rolled with a loaded ten-wheel water truck or dump truck.

Portland Cement Concrete (Rigid) Pavement

A six-inch layer of compacted Class 2 Aggregate Base should be placed over the prepared subgrade prior to
placement of the concrete. Based on soil conditions and project specifications, we recommend that the rigid
pavement be a minimum of five (5) inches thick. The final rigid pavement design and section should be

determined by the project Structural Engineer.
s Z: =R

i

Standard Duty 50 | 60 12,0

Prior to the construction of any rigid pavement, we recommend that concrete mix histories with flexural
strength data be obtained from the proposed supplier. In the absence of flexural strength history, we
recommend that laboratory trial batching and testing be performed to allow for confirmation that the
proposed concrete mix is capable of producing the required flexural strength.

The concrete pavements should be designed with both longitudinal and transverse joints, The saw-cut or
formed joints should extend to a minimum depth on one-fourth of the pavement thickness plus % inch.
Joint spacing should not exceed 15 feet, Steel reinforcement of alf rigid pavements is recommended to
keep the joints tight and to control temperature cracking.

Keyed joints are recommended at all construction joints to transfer loads across the joints. Joints should
be reinforced with a minimum of % inch dismeter by 48-inch long deformed reinforcing steel placed at
mid-slab depth on 18-inch center-to-center spacing to keep the joiats tight for load transfer. The joints
should be filled with a flexible sealer. Expansion joints should be constructed only where the pavements
abut structures or fixed objects.

Smooth bar dowels, with a diameter of d/8, where d equals the thickness of the coucrete, at least 14
inches in length, placed at a spacing of 12 inches on centers, may also be considered for construction
joints to transfer loads across the joints. The dowels should be centered across the Joints with one side of
the dowel hubricated to reduce the bond strength between the dowel and the concrete and fitted with a
plastic cap io allow for bar expansion,
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INFILTRATION TESTING

The shallow soil conditions present at the subject site were evaluated by drilling shallow borings in the

vicinity of the infiltration tests, The borings drilled at the site indicated the subsurface soil conditions
consisted of dense silty sand.

Infiltration rates were determined using the results of open borehole infiltration testing performed at the
subject site. Infiltration testing performed on the near surface silty sand soil indicates infiltration rates of
approximately 0.21 and 0.28 inch per hour. Based on the very low infiltration rates, the subsurface
conditions encountered at the site are not considered conducive to infiltration. Detailed results of the
percolation test and infiltration rate are attached in tabular format.

SoiL CORROSIVITY

Excessive sulfate in either the soil or native water may result in an adverse reaction between the cement
in concrete (or stucco) and the soil. HUD/FHA and UBC have developed criteria for evalnation of
sulfate levels and how they relate to cement reactivity with soil and/or water.

A soil sample was obtained from the site and tested in accordance with State of California Materials
Manual Test Designation 417, The sulfate concentration detected in the soil sample indicated a moderate
potential for exposure to sulfate based on allowable values established by HUD/FHA and UBC. Portland
cement conerete in contact with soil should contain Type II cement and possess a compressive strength of
at least 4,000 psi to compensate for sulfate reactivity with the cement.

Electrical resistivity testing of the soil indicates that the onsite soils may have a moderate potential for
metal loss from electrochemical corrosion process. A qualified corrosion engineer should be consulted
regarding the corrosion effects of the onsite soils on underground metal utilities,

ADDITIONAL SERVICES

Krazan & Associales should be retained to review your final foundation and grading plans, and
specifications. It has been our experience that this review provides an opportunity to detect

misinterpretation or misunderstandings with respect to the recommierriations presented in thiFTeport prior
to the start of construction,

Variations in soil types and conditions are possibie and may be encountered during construction. In
order to permit correlation between the soil data obiained during this investigation and the actual soil
conditions encountered during construction, a representative of Krazan & Associates, Inc. should be
present at the site during the earthwork and foundation construction activities to confirm that actnal
subsurface conditions are consistent with those contemplated in our development of this report. This will
_allow us the opportunity to compare actual conditions exposed during construction with those
encountered in our investigation and to expedite supplemental recommendations if warranted by the
exposed conditions. This activity is an integral part of our service, as acceptance of earthwork
construction is dependent upon compaction testing and stability of the material. Krazan & Associates,
Inc. will not be responsible for grades or staking, since this is the responsibility of the Prime Contractor,
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All earthworks should be performed in accordance with the recommendations presented in this report, or
as recommended by Krazan & Associates during construction, Krazan & Associates should be notified
at least five working days prior to the start of construction and at Jeast two days prior to when
observation and testing services are needed. Krazan & Associates, Inc. will not be responsible for grades
or staking, since this is the resposibility of the Prime Contractor,

The review of plans and specifications, and the observation and testing of earthwork related construction
activitics by Krazan & Associates are important elements of our services if we are to remain in the role of
Geotechnical Engincer-Of-Record. If Krazan & Associates is not retained for these services, the client
and the consultants providing these services will be assuming our responsibility for any potential claims
that may arise during or after construction.

LIMITATIONS

Geotechnical Engineering is one of the newest divisions of Civil Engineering. This branch of Civil
Engineering is constantly improving as new technologies and understanding of earth sciences advance.
Although your site was analyzed using appropriate and current techniques and methods, undoubtedly
{here will be substantial future improvements in this branch of engineering. In addition to advancements
in the field of Geotechnical Engineering, physical changes in the site due to site clearing or grading
activities, new agency regulations, or possible changes in the propased structure or development after
issuance of this report will result in the need for professional review of this report. Updating or revisions
to the recommendations report, and possibly additional study of the site may be required at that time. In
light of this, the Owner should be aware that there is a practical limit to the usefulness of this report
without critical review. Although the time limit for this review is strictly arbitrary, it is suggested that
two years be considered a reasonable time for the usefulness of this report.

Foundation and earthwork construction is characterized by the presence of a calculated risk that soil and
groundwater conditions have been fully revealed by the original foundation investigation. This risk is
derived from the practical necessity of basing interpretations and design conclusions on limited sampling
of the earth. The recommendations made in this report are based on the assumption that soil conditions
do not vary significantly from those disclosed during our field investigation. The logs of the exploratory
borings do not provide a warranty as to the conditions that may exist beneath the entire site, The extent
and nature of subsurface soil and groundwater variations may not become evident until construction
begins. It is possible that variations in soil conditions and depth to groundwater could exist beyond the
points of exploration that may require additional studies, consultation, and possible design revisions. If
conditions are encountered in the field during construction, which differ from those deseribed in this
report, our firm should be contacted immediately to provide any necessary revisions to these
recommendations.

This report presents the results of our Geotechnical Engineering Investigation, which was conducted for
the purpose of evaluating the soil conditions in terms of foundation and retaining wall design, and
grading and paving of the site. This report does not include reposting of any services related to
environmenta) studies conducted to assessment the presence or absence of hazardous and/or ioxic
materials in the soil, groundwater, or atmosphere, or the presence of wetlands. Any statements in this
report or on any boring log regarding odors, unusual or suspicious items, or conditions observed, are
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strictly fot descriptive purposes and are not intended to convey professional judgment regarding the
presence of potentially hazardous or toxic substances. Conversely, the absence of statements in this
report or on any boring log regarding odors, unusual or suspicious items, or conditions observed, does
not constitute our rendering professional judgment regarding the absence of potentially hazardous or
toxic substances.

The conclusions of this report are based on the information provided regarding the proposed
construction. We emphasize that this report is valid for the project as described in the text of this report
and it should not be used for any other sites or projects. The geotechnical engineering information
presented herein is based upon our understanding of the proposed project and professional interpretation
of the data oblained in our studies of the site. It is not watranted that such information and interpretation
cannot be superseded by future geotechnical engineering developments., The Geotechnical Engineer
should be notified of any changes to the proposed project so the recommendations may be reviewed and
re-gvalusted. The work conducted through the course of this investigation, including the preparation of
this report, has been performed in accordance with the generally accepted standards of geotechnical
engineering practice, which cxisted in geographic area of the project at the time the report was written.
No other warranty, express or implied, is made. This report is issued with the understanding that the
owner chooses the risk they wish to bear by the expenditures involved with the construction allernatives
and scheduling that are chosen. If you have any questions, or if we may be of further assistance, please
do not hesitate to contact our office at {951) 273-1011.

Respectfully submitted, s
KRAZAN & ASSOCIATES, INC.
q\’\’ m ﬁo. a5092
EXP. 9130/2018
James M. Kellogg, PE, C%
Managing Engineer

RCE No. 65092
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APPENDIX A

FIELD AND LABORATORY INVESTIGATIONS

Field Investigation

Our field investigation consisted of a surface reconnaissance and a subsurface exploration program
consisted of drilling, logging and sampling a total of six (6) borings. ‘The depth of exploration was
approximately 10 to 20 feet below the existing site surface.

A member of our staff visually classified the soils in the field as the drilling progressed and recorded a
continuous log of each boring, Visual classification of the soils encountered in our exploratory
borings was made in general accordance with the Unified Soil Classification System (ASTM D2487).
A key for the classification of the soil and the boring logs are presented in this Appendix.

During drilling operations, penciration tests were performed al regular intervals to evaluate the soil
consistency and to obtain information regarding the engineering properties of the subsoils, Samples
were obtained from the borings by driving either a 2.5-inch inside diameter Modified California
tube sampler fitted with brass sleeves or a 2-inch outside diameter, 1-3/8-inch inside diameter
Standard Penetration (“split-spoon™) test (SPT) sampler without sleeves. Soil samples were
retained for possible laboratory testing. The samplers were driven up to a depth of 18 inches into
the underlying soil using a 140-pound hammer falling 30 inches. The nutber of blows required to
drive the sampler was recorded for each 6-inch penetration interval and the number of blows
required to drive the sampler the last 12 inches are shown as blows per foot on the boring logs,

The approximate locations of our borings and bulk samples are shown on the Site Plan, Figure 2.
These approximate locations were estimated in the field based on pacing and measuring from the
limits of existing sitc features.

Laboratory Investigation

The laboratory investigation was programmed to determine the physical and mcchanical properties
of the svil underlying the site. The laboratory-testing program was formulated with emphasis on the
evaluation of in-sitn moisture, density, gradation, shear sirength, consolidation potential, and R~
Value of the materials encountered. Tn addition,-chemical-tests were petformed to evaluate the
soil/cement reactivity and corrosivity. Test results were used in our engineering analysis with
respect to site and building pad preparation through mass grading activities, foundation and
retaining wall design recommendations, pavement section design, evaluation of the materials as

possible fill materials and for possible exclusion of some soils from use at the structures as fill or
backfill.

Select laboratory test results are presented on the boring logs, with graphic or tabulated results of
selected tests included in this Appendix. The laboratory test data, along with the field observations,
was used to prepare the final boring logs presented in the Appendix.

Krazan & Associates, Inc,
Offices Serving The Western United States



UNIFIED SOIL CLASSIFICATION SYSTEM

UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART CONSISTENCY CLASSIFICATION .
COARSE-GRAINED SOILS Description Blows per Foot
(mare tnan §0% of matarlal Is ferger than No. 200 sleve siza.) Granular Soils
Clean Gravels (Less than 6% finas) Veiy Loose ; < 5}*5
I Well-greded gravals, graval-sand LO05C -
L:‘? OW ! mixtures, it or no hos Medium Dense 16 - 40
M GR#,V?'S%% ;;: Poorly-graded gravels, grave!-sand Dense 4165
et coanan 88 OF | mixturas, lile of no fines Very Dense > 65
ff?:"‘mle‘}ff Gravels with fings {More than 12% finas) Cohesive Soils
an No. ] <
slave aize GM | Bty gravals, graval-sand-silt mixtures Veg):)goﬂ 3 _35
598 oo | Claysy gravels, gravel-sand-ciay Firm 610
mixtuses Stiff 11 -20
Clean Bands {Legs than 5% fines) Very Stiff 21 -40
% gw | Waell-graded sands, gravelly sands, Hard > 40
itttle or no fines
SANDS
80% ormote [y gp | Poorly graded sends, graveily sands, GRAIN SIZE CLASBIFICATION
of ooarae PORY littie or no fines Grain Type Standard Steve Size  Grain Size i
fmglcm 'gmi:lier Sands with fines (More then 12% fines) Millimeters
an No. T .
sleve stze Uil SM | Blity sands, sand-sit mixtures Boulders Above 12 inches Above 305
iy Cobbles 3 to 12 inches 305 to 76.2
% SC | Claysy sands, sand-clay mixtures Gravel 3 Inches to Ne., 4 76.2 o 4,76
L2 NE-GRATED Bos Conrse-grained 3 to % inches 76.2to 19,4
F N .~ RA i X '
Fine-grained Y inches to No. 4 [9.110 476
ateriel Is smaller than No, 200 sleve slza,
(607%_or more of mataria P b : ) ] [5ond No.4toNo.200 4,76 to 0.074
norganic sits and vary fine sands, ro
ML | flour, slity of olayey fine sands o olayey Cosrse-grained  No, 4 ta No. 10 4.76 to 2.00
ﬂh‘? slits with slight plastioity Medium-grained  No. 10 to Na, 40 2.00 to 0.042
CLAYS ;’// Inorganie olays }?f low to medium Fine-grained No. 4010 No. 200 0.042 10 6.074
cL plestisily, gravelly clays, sandy clays, .
ligl:slt: lligf:llt 4 shty olays, lean claya St and Clay Below No. 200 Below 0,074
80% [
- Organlo slils and organic slity clays of
gt oL Tow plasticlly PLASTICITY CHART
inorganie slits, micacsous or - 60
MH | diatomacenus fine sandy or sifty solls, £ o /
SILTS slastlc slits E CH //
AND a0 !
CLAYS cH | Inorganio alays of high plaaticlty, fat g 2. g'ya}:ﬁ’-zn)
Liguid iimit tlays a0
50% . cL MHAOH
or greatet % oH | Organic clays of medium to high A
% plasticlty, organic glits : 0 55 oL
HIGHLY | 0TI W 0B To0
ORGANIC ¢ of PT | Featand other highly organic solls LIQUID LIMIY (LL) (%)
S0OILE A




Log of Boring B1
Project: In-N-Out Restaurant Project No: 112-18042
Client; In-N-Out Burger Figure No,; A-1
Location: 815 N, Bristol, Santa Ana, CA Logged By: Jorge Pelayo
Depth to Water> Not Encounterad inttial: N/A At Completion: N/A
SUBSURFACE PROFILE SAMPLE
‘ Penetration Test
S blows/ft
8 | Water Content (%)
. Descriptlon 21
2| 4 g | & &
Bl S48 2
| i Ele | 81581 20 o e 10 20 30 40
| ] Ground Surface
iy SILTY SAND (SM)
jipits  Medium dense, fine-grained; dark brown,
i if damp
T
it 102.5| 4.5 20 4 =
6l -
i
L :,:i‘
n
B b b‘izlll
L
h§eh GRAVEL-SAND MIXTURES (GP)
jo-f&d% Medium danse, coarse- to medium- .
LEe] grained; brown, dry i18.4| 2.1 A 16 A "
12
4!4 lllf:
t CLAYEY SILT (ML)
o Stff, fine-grained; dark brown, moist
. ) .
16
18
20
Drili Method: FHaollow Stem Drill Date: 4-3-18
Drill Rig: CME 75 Krazan and Associates Hole Size: 5% Inches
Driller: Baja Exploration Elevation: 50 Feet
Sheet: 1 of 3




Log of Boring B1

Project: In-N-Out Restaurant

Glient: In-N-Oul Burger

L.ocation: 815 N, Bristol, Santa Ana, CA

Project No: 112-18042
Figure No,; A-1
Logged By: Jorge Pelayo

Depih to Water> Not Encountered Initial: N/A At Completlon: N/A
SUBSURFACE PROFILE SAMPLE
Penetration Test
I blows#it
RN Water Content {%)
- Desgriptien g1 8
E | = £ g £
£ 1% S 1glall
D
g | & g ,_% 2 20 40 60 10 20 30 40
SANDY SILT (ML)
Stiff, fine-grained with frace CLAY; dark 7.2 __11_ t "
brown, molst
22
24
20.0 8 4 Kt
26
26
GLAYEY SILT (ML)
30 Medium siiff o stiff; fine-gralned; dark
brown, moist 214 g |4 a
32
34
18.6 11 L n
a6
38
SILTY SAND {SM)
Madium dense, fine-grained; dark brown,
moist
40
Drill Methad: Hollow Stem il Date: 4-3-18

Cqill Rig: CME 75

Driller: Baja Exploration

Krazan and Associates

Hole Size: 5% Inches

Elevation: 50 Feet
Sheet: 20f3




Project: In-N-0ut Restaurant
Client; In-N-Gut Burger

Location: 815 N, Bristol, Santa Ana, CA

Log of Boring B1

Frojact No: 112-18042
Figure Na.: A-1
l.ogged By: Jorge Pelayo

Depth to Water> Not Encountered Initial: N/A At Completion; N/A
SUBSURFACE PROFILE SAMPLE
Penetration Test
g blows/it
a1 Water Content (%)
— Doscription %‘ &
€ § | 5
£ | £ 218]alt
g1E E § > & 20 40 60 1|0 2|0 3;0 4’0
17.2 18 ]
42
2UxE SILTY CLAY (CL)
A4y ST, fine-grained with SAND; dark
ggy brown, very molst
D
Bl 184 43 m
23.2 12 n
5 End of Borghole
52
54—
. No waler encolintered
- Boring backfilied with soll cuttings
56—
68
60—
Dritt Method: Hollow Stam Drifl Date: 4-3-18
Drift Rig: CME 75 Krazan and Associates Hole Size: 5% lnches

Driller: Baja Exploration

Elevation: 50 Fesi
Sheet: 30f 3




Log of Boring B2
Project: In-N-Out Restaurant Project No: 112-18042
Client: In-N-Oul Burger Figuro No.: A-2
L.ocation: 815 N. Bristol, Santa Ana, CA Logged By: Jorge Pelayo
Depil to Water> Nol Encountered iniflal: N/A At Comptetion: N/A
SUBSURFACE PROFILE SAMPLE
Penetration Test
= biows/ft
a1 Water Content (%)
_ Description Z |
& | < o £
£ ]38 S| 8] a ?
g | K 2lel g 20 40 60 10 20 30 40
0 [77) o = [ o 1 i 1 h t 1 I
Ground Surface
SILTY SAND {SM)
Medlum dense, fine-gralned; dark brown,
dry
2
4
1214) 37 kY L]
6
FEH GRAVEL-SAND MIXTURES (GP)
vaart Medium dense, coarse- to medium-
8- grained; light brown, dry
10154
5 121.4] 1.7 | 21 u
&
12 e -!i'l
CLAYEY SILT (ML) _
14 Medium stiff to stiff; fine-grained; dark
brown, molst
16.3 7 a
16
18
No water encountered
Boring backfilled with sofl cutlings
15.8 14 o
20 { b
Prill Method: Hollow Stem Drill Date: 4-3-18
Prill Rig: CME 75 Krazan and Associates Hole Size: 5% Inches
DriHer: Baja Exploration Elevation: 20 Fest
Sheet; 1 of 1




Project: in-N-Out Restaurant

Client; In-N-Out Burger

Log of Boring B3

Location: 815 N, Bristol, Santa Ana, CA

Project No: 112-18042
Figure No.: A-3

Loggad By: Jorge Pelayo

Depth to Water> Not Encountered Initial; NIA At Complation: N/A
SUBSURFACE PROFILE SAMPLE
Penetration Test
= blows#l
5] Water Conlenl {%)
. Description z | &
£ |8 -SRI
g |l & L g 2 20 40 60 10 20 30 40
Ground Surace
CLAYEY SILT (ML)
FILL - Very stlff; fine-grained; dark
brewn, moist
| 1030] 125 | ol 24 n
8 ":{EEL
li i tl;*!l SILTY SAND (M)
ili:iilgﬂl}l Medlum dense, fine-grained; dark brown,
el dam
:J.l?llahdj P 101.2| 44 28 B
= End of Borehoie
12+
14
16—
18-
- No water encounterad
1 ‘Boring backfilied with soil cultings
20

Drill Method: Hollow Stem
Drill Rig: CME 75

Driller: Baja Exploration

Krazan and Associates

Drill Date: 4-3-18
Hole Slza: 5% Inches

Elevation: 10 Fesl
Sheet: 1 of 1




Loy of Boring B4
Project: In-N-Out Restaurant Project No: 112-18042
Client: In-N-Out Burger Figure No.: A4
Location: 815 N. Bristol, Santa Ana, CA Loggaed By: Jorge Pelayo
Depth to Water> Not Encounterad Initiall N/A AL Complefion: N/A
SUBSURFACE PROFILE SAMPLE
Penetration Test
| T blows/it
al Water Content (%)
— Dascription 2|2
LS - c g Fe
|3 813l
; 8 | & 12|58 20 4 e 1020 30 490
| o Ground Surfacs
" SILTY SAND (SM}
Medium dense, fine-grained; dark brown
to brown, damp
2
4
116.2]| 5.3 17 L
]
]
Rk GRAVEL-SAND MIXTURES (GP)
10134 Medium dense, coarse- fo medium-
Yiaiial grained, light brown, dry 10791 1.9 79 n
o-‘i.s‘y_lz
1248 4
23
: '6"""
14
CLAYEY SILT (ML)
Very sliff; fine-grained; brown, moist
84 16 4 L
16
18 |
- No water encountered
Boring backiilied with soll cutlings —] L
11.1 19 4 L]
20 ¥
Drill Method: Hollow Stem Drill Date: 4-3-18
Drill Rig: CME 75 " Krazan and Associates Hole Size: 5% Inches
Drillor: Baja Explorafion Elevation: 20 Feel
Sheet: 1 of 1




Log of Boring BS

Project; In-N-Oul Restaurant

Client: In-N-Out Burger

Location: 815 N, Bristol, Santa Ana, CA

Project Ho: 112-18042
Flgure No.: A5

Logged By: Jorge Pelayo

Depth to Water> Not Encountared tnittal: N/A At Completion: N/A
SUBSURFACE PROFILE SAMPLE
Penetrailon Test
l‘é‘ blows/ft
=0 Water Content (%)
— Desgription %‘ g
CEN s p e
£ £ S| 3|a| g
gl Sl121 5] 8 20 40 6D 10 20 30 40
Ground Surface
SILTY SAND {SM)
Medium dense, fine-grained; dark brown,
moist
2
4
114.71 10.6 16 1!- L]
6
AZ8 GRAVEL-SAND MIXTURES (GP)
Y Madium dense, coarse- to medium-
8l grained; light brown, moisi
108
% 107.8| 95 17 ] 5
12
W GLAYEY SILT (ML)
14 Stiff to very shiff; fine-grained; dark
brown, moist
14.2 ] ]
16
18
No waler ancounterad
Borlng backfliled with soll cuttings
16.3 16 e
20 i

Drill Methad: Hollow Stem

Drilt Rig: CME 756

Drilter: Baja Exploration

Krazan and Associates

Drill Date: 4-3-18
Hole Size: 5% Inches

Elevation: 20 Feal
Shest: 1 of 1




Log of Boring B6
Project: In-N-Oul Reslaurant Project Na: 112-18042
Client: In-N-Out Burger Flgure No.: A-6
Location: 815 N, Bristal, Sanfa Ana, CA Logged By: Jorge Pelayo
Depth to Water> Not Encountered kisitial: NJA At Completion: N/A
SUBSURFACE PROFILE SAMPLE
Penslration Test
Ty blows/ft
a2 . Waler Content {%}
- Description %‘ )
€ |5 5| § &
£ g 213 e| % _
g5 Bl2| 5| a2 o o0 | 1924
o Ground Surfacs
I SILTY SAND (SM)
Medium dense, fine-grained; dark brown,
moist
2
4
106.3} 7.2 17 L
, 6 i
GRAVEL-SAND MIXTURES (GP}
B! Medium dense, coarse- to medium-
grained; Jight brown, damp
116.7 | 6.3 25 &
0=
. Eng of Borahole
12
14
16
18-
5 No waler encounterad
. Boring backfillad with soil cutiings
20
Brifl Method: Hollow Stem Drill Date: 4-3-18
Drill Rig: CME 75 Krazan and Associates Hole Size: 5% Inches
Drilter: Baja Exploration Etlavation: 10 Feet
Sheet: 1 0f 1
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Shear Strength Dlagram (Dirsct Shear)
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APPENDIX B

EARTHWORK SPECIFICATIONS

GENERALI,

When the text of the report conflicts with the general specifications in this appendix, the
recommendations in the report have precedence.

SCOPE OF WORK: These specifications and applicable plans pertain to and include all earthwork
associated with the site rough grading, including, but not limited to, the furnishing of all labor, tools and
equipment necessary for site clearing and grubbing, stripping, preparation of foundation materials for
receiving fill, excavation, processing, placement and compaction of fill and backfill materials to the
lines and grades shown on the project grading plans and disposa! of excess materials.

PERFORMANCE: The Contractor shall be responsible for the satisfactory completion of all
carthworks in accordance with the project plans and specifications. This work shall be inspected and
tested by a representative of Krazan and Associates, Incorporated, hereinafter referred to as the
Geotechnical Engineer and/or Testing Agency. Attainment of design grades, when achieved, shall be
certified by the project Civil Engincer. Both the Geotechnical Engineer and the Civil Engineer are the
Owner's representatives. If the Contractor should fail to meet the technical or design requirements
embodied in this document and on the applicable plans, he shall make the necessary adjustments until
all work is deemed satisfactory as determined by both the Geotechnical Engineer and the Civil
Engineer. No deviation from these specifications shall be made except upon written approval of the
Geotechnical Engineer, Civil Engineer, or project Architect.

No earthwork shall be performed without the physical presence or approval of the Geotechnical
Engineer. The Contractor shall notify the Geotechnical Engineer at least 2 working days prior to the
commencement of any aspect of the site earthwotk,

The Contractor agrees that he shall assume sole and complete responsibility for job site conditions during
the conrse of construction of this project, including safety of all persons and property; that this reguirement
shall apply continuousty and not be limited to normal working hours; and that the Contractor shall defend,
indemnify and hold the Owner and the Engineers harmless from any and all ligbility, real or alleged, in
connection with the performance of work on this project, except for lability arising from the sole
negligence of the Owner or the Engineers,

TECHNICAL REQUIREMENTS: All compacted materials shall be densified to the minimum
relative compaction of 95 percent. Soil moisture-content requirements presented in the Geotechnical
Engineer’s report shall also be complied with. The maximum laboratory compacted dry unit weight of
each soil placed as fill shall be determined in accordance with ASTM Test Method D1557-00 (Modified
Procior). The optimum moisture-content shall also be determined in accordance with this test method.
The terms “relative compaction” and “compaction” are defined as the in-place dry density of the
compacted soil divided by the laboratory compacted maximum dry density as determined by ASTM
Test Method D1557-00, expressed as a percentage as specified in the technical portion of the
Geotechnical Engineer's report. The location and frequency of field density tests shall be as determined
by the Geotechnical Engineer. The results of these tests and compliance with these specifications shall
be the basis upon which the Geotechnical Engineer will judge satisfactory completion of work,

Krazan & Associates, Inc,
Offices Serving The Western United States
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SOILS AND FOUNDATION CONDITIONS: The Contractor is presumed fo have visited the site
and to have familiatized himself with existing site conditions and the contents of the data presented in
the Geotechnical Engineering Investigation report,

The Contractor shall make his own interpretation of the data contained in the Geotechnical Engineering
Investigation report and the Contractor shall not be relieved of liability under the Contract for any loss
sustained as a result of any variance between conditions indicated by or deduced from said report and
the actual conditions encountered during the progress of the work.

DUST CONTROL: The work includes dust control as required for the alleviation or prevention of any
dust nuisance on or about the site or the borrow area, or off-site if caused by the Contractor's operation
either during the performance of the earthwork or resulting from the conditions in which the Contractor
leaves the site. The Contractor shall assume all liability, including court costs of codefendants, for all
claims related to dust or wind-blown materials atiributable to his work.

SITE PREPARATION

Site preparation shall consist of site clearing and grubbing, over-excavation of the proposed building
pad areas, preparation of foundation materials for receiving fill, comstruction of Engineered Fill
including the placement of non-expansive filt where recommended by the Geotechnical Engineer.

CLEARING AND GRUBBING: The Contractor shall accept the site in this present condition and
shall demolish and/or remove from the area of designated project earthwork all structures, both surface
and subsurface, trees, brush, roots, debris, organic matter and all other matter determined by the
Geotechnical Bngineer to be deleterions. Site stripping to remove organic materials and organic-laden
soils in landscaped areas shall extend to a minimum depth of 2 inches or until all organic-laden soil with
arganic matter in excess of 3 percent of the soils by volume are removed. Such materials shall become
the property of the Contractor and shall be removed from the site.

Tree root systems in proposed building areas should be removed to 2 minimum depth of 3 feet and to
such an extent that would pemmit removal of all roots greater than 1 inch in diameter. Tree roots
removed in parking areas may be limited to the upper 1% feet of the ground surface. Backfill of tree
root excavation should not be permitted until all exposed surfaces have been inspected and the
Geotechnical Engineer is present for the proper control of backfill placement and compaction, Burning
in areas that are to receive fill materials shali not be permitted,

Excavations required to achieve design grades, depressions, soft or pliant areas, or areas disturbed by
dernolition activities extending below planned finished subgrade levels should be excavated down 10
firm, undisturbed soil and backfilled with Engineered Fill. The resulting excavations should be
backfilled with Engineered Fill,

EXCAVATION: Following clearing and grubbing operations, the proposed building pad area shall be
over-cxcavated to a depth of at least five feet below existing grades or three feet below the planned
foundation bottom levels, whichever is deeper, and the remaining areas of the building and adjoining
cxterior concrete flatwork or pavements at the building perimeter shall be over-excavated to a depth of
at least one foot below existing grade. The areas of over-excavation and recompaction beneath footings
and slabs shall extend out laterally a minimum of five feet beyond the perimeter of these elements.

All excavation shall be accomplished to the tolerance normally defined by the Civil Engineer as shown
on the project grading plans. All over-excavation below the grades specificd shall be backfilled at the

Krazan & Associates, Inc,
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Contractor's expense and shall be compacted in accordance with the applicable TECHNICAL
REQUIREMENTS.

SUBGRADE PREPARATION: Surfaces to receive Engineered Fill or to support structures directly,
shall be scarified to a depth of 8 inches, moisture-conditioned as necessary and compacted in
accordance with the TECHNICAL REQUIREMENTS, above.

Loose soil areas and/or areas of disturbed soil shall be should be excavated down to firm, undisturbed
soil, moisture-conditioned as necessary and backfilled with Engineered Fill, All ruts, hummocks, or
other uneven surfacc features shall be removed by surface grading prior to placement of any fill
materials. All areas that are to receive fill materials shall be approved by the Geotechnical Engineer
prior to the placement of any of the fill material.

FILL. AND BACKFILL MATERIAL: No material shall be moved or compacted withont the
presence of the Geotechnical Engineer. Material from the required site excavation may be utilized for
construction of site fills, with the limitations of their use presented in the Geotechnical Engineer’s
report, provided the Geotechnical Engineer gives prior approval, All materials utilized for constructing
sife fills shall be free from vegetation or other deleterious matier as determined by the Geotechnical
Engineer, and shall comply with the requirements for non-expansive fill, aggregate base or aggregate
subbase as applicable for its proposed used on the site as presented in the Geotechnical Engineer’s
report.

PLACEMENT, SPREADING AND COMPACTION: The placement and spreading of approved fill
materials and the processing and compaction of approved fill and native materials shall be the
responsibility of the Contractor. Fill materials should be placed and compacted in horizontal lifts, each
not exceeding 8 inches in uncompacted thickness. Due to equipment limitations, thinner lifts may be
necessary to achieve the recommended level of compaction. Compaction of fill materials by flooding,
ponding, or jetting shall not be permitted unless specifically approved by local code, as well as the
Geotechnical Engineer. Additional lifis should not be placed if the previous lift did not meet the
required dry density (relative compaction) or if soil conditions are not stable. The compacted subgrade
in pavement areas should be non-yielding when proof-rolled with a loaded ten-wheel truck, such as a
water truck or dump truck, prior to pavement construction.

Both cut and fill shall be surface-compacted to the satisfaction of the Geotechnical Engineer prior to
final acceptance.

SEASONAL LIMITS: No fill material shall be placed, spread, or rolled while it is frozen or thawing,
or during unfavorable wet weather conditions. When the work is interrupted by heavy rains, fill
operations shall not be resumed until the Geotechnical Engineer indicates that the moisture-content and
density of previously placed fill is as specified.

Krazan & Associates, Inc.
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PENDIX C
PAVEMENT SPECIFICATIONS

1. DEFINITIONS - The term "pavement” shall include asphalt concrete surfacing, untreated aggregate

base, and aggregate subbase. The term "subgrade" is that portion of the area on which surfacing, base,
or subbase is to be placed.

The torim “Standard Specifications™: hereinafier referred to is the January 1999 Standard Specifications
of the State of California, Department of Transportation, and the "Materials Manual" is the Materials
Manual of Testing and Control Procedures, State of California, Department of Public Works, Division
of Highways. The term "relative compaction" refers to the field density expressed as a percentage of
the maximum laboratory density as defined in the ASTM D1557-00.

2. SCOPE OF WORK - This portion of the work shall include all labor, materials, tools, and
equipment necessary for, and reasonably incidental to the completion of the pavement shown on the
plans and as herein specified, except work specifically notes as "Work Not Included,"

3. PREPARATION OF THE SUBGRADE - The Contractor shall prepare the surface of the various
subgrades receiving subsequent pavement courses to the lines, grades, and dimensions given on the
plans. The upper 12 inches of the $oil subgrade beneath the pavement section shall be compacted to a
minimum relative compaction of 95 percent. The finished subgrades shall be tested and approved by
the Geotechnical Engineer prior to the placement of additional pavement courses.

4. UNTREATED AGGREGATE BASE - The aggregate base matetial shall be spread and compacted
on the prepared subgrade in conformity with the lines, grades, and dimensions shown on the plans. The
aggregate base material shall conform to the requirements of Section 26 of the Standard Specifications
for Class 2 material, %-inches maximum size, The aggregate base material shall be compacted to a
minimum refative compaction of 95 percent. The aggregatec base material shall be spread and
compacted in accordance with Section 26 of the Standard Specifications. The aggregate base material
shall be spread in layers not exceeding 6 inches and each layer of aggregate material course shall be
tested and approved by the Geotechnical Engineer prior to the placement of successive layers.

5. AGGREGATE SUBBASE - The aggregate subbase shall be spread and compacted on the prepared
subgrade in conformity with the lines, grades, and dimensions shown on the plans. The aggregate
subbase material shall conform to the requirements of Section 25 of the Standard Specifications for
Class Il material. The aggregate subbase material shall be compacted to a minimum relative compaction
of 95 percent, and it shall be spread and compacted in accordance with Section 25 of the Standard
Specifications. Each layer of aggregate subbase shall be tested and approved by the Geotechnical
Engineer prior to the placement of successive layers.

Krazan & Associates, Inc.
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6. ASPHALT CONCRETE SURFACING - Asphalt concrete surfacing shall consist of a mixture of
mineral aggregate and paving grade asphalt, mixed at a central mixing plant and spread and compacted
on a prepared base in conformity with the lines, grades, and dimensions shown on the plans. The
viscosity grade of the asphalt shall be AR-8000. The mineral aggregate shall be Type B, Y-inch or %-
inch maximum, medium grading, for the wearing course and %-inch maximum, medium grading for the
base course, and shall conform to the requirements set forth in Section 39 of the Standard Specifications.
The drying, proportioning, and mixing of the materials shall conform to Section 39,

The prime coat, spreading and compacting equipment, and spreading and compacting the mixture shall
conform to the applicable chapters of Section 39, with the exception that no surface course shall be
placed when the atmospheric temperature is below 50 degress F. The surfacing shall be rolled with a
combination steel-wheel and pneumatic rollers, as described in Section 39-6. The surface course shall be
placed with an approved self-propelled mechanical spteading and finishing machine.

7. FOG SEAL COAT - The fog seal (mixing type asphalt emulsion) shall conform to and be applied in
accordance with the requirements of Section 37.
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