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Discussion

Introduction

The project is located at 42144 N. Shore Drive, Big Bear, California. A.P.N. 0304-112-06 is a 4.6-acre
lot. Currently, there is an RV and Mobil Park. that includes 25 RV sites. The site lies north of North
Shore Dr., east of Lake View Trail, west of Lake View Lane and south of Lake View Trial on the City
of Big Bear, County of San Bernardino.

The project proposes the construction of 32 new RV parking spaces including all the roadway necessary
to access the new RV parking.

One of the new roads will cross and existing gully that runs from the north-west corner of the lot and
runs along the west boundary of the property up to North Shore Drive.

A pipe will be design to carry the existing flows underneath the proposed road.

Purpose

The purpose of this drainage report is to determine the storm water runoff for the 10 year one hour and
100-year one hour storm. Detailed hydraulic calculations for the site will be shown on the Final
Hydrology Report, but this Preliminary Hydrology Report includes the design of a 24” RCP that will be
installed on the new area of the project. The predeveloped condition shows the current runoff pattern
Nodes 10, 20, 30 and 40 receives the storm water runoff from off-site and on-site into the Gully.

Nodes 15, 25 and 35 receives the storm water runoff from off-site and on-site and it will run through the
site and into North Shore Drive.

Criteria

The criteria utilized for hydrologic analysis is the San Bernardino County Hydrology Manual. CIVIL
CAD and Civild and AES computer software were utilized to perform computations in accordance with
San Bernardino County Flood Control policy.

Intensity Values

The rain intensity values for the site were obtained from the NOAA website using the values for the Big
Bear Area.

Hydrologic Soil Group B was used for the Rational Method calculations.



Findings
The proposed 24” RCP was designed with the 100 year storm intensity (2.25”) for the developed
condition and the Bulk factor of 1.5 to the flow rate at the entrance of the pipe.

Results

The 10 & 100 year storm hydrologic calculation yielded the following results:

NODE STORM FLOW RATE DIFFERENCE
PRE- DEVELOPED -
DEVELOPED DEVELOPED PREDEVELOPED
- years cfs cfs cfs
10 10 0 0 0
20 10 6.4 6.4 0
30 10 7.1 7.2 0.1
40 10 9.7 10 0.3
15 10 0 0 0
25 10 6.8 6.8 0
35 10 13.9 14.1 0.2

The biggest difference for the 10 year storm event will be 0.3 cfs at node 40

NODE | STORM FLOW RATE DIFFERENCE
PRE- DEVELOPED -
DEVELOPED DEVELOPED PREDEVELOPED
- years cfs cfs cfs
10 100 0 0 0
20 100 13.4 13.4 0
30 100 15.1 15.2 0.1
40 100 21 21.2 0.2
15 100 0 0 0
25 100 14.3 14.3 0
35 100 30.8 311 0.3

The biggest difference for the 100 year storm event will be 0.3 cfs at node 35
No significant increase of the flow rate for the project will occur after the new proposed RV parking are built.



RCP PIPE

Length ft 56.5
Diameter ft 2
Q100 cfs 15.7
Bulk factor 1.5
Q design cfs 23.58
Wall entrance

length ft 4

height ft 4
Max water elevation ft 3.56
Max. velocity (*) fps 18.6

(*) Rip rap at the outlet of the pipe will be design on the Final Hydrology




Reference Material
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Rational Method

10-year storm pre-developed condition

100-year storm pre-developed condition



Ak khkhkkhkhkhkhkhkhkhkhhkhkhkhhkhkh bk hk bk bk hk bk hkhkdk bk hk bk h bk ko bk hk bk hkhk kA hkhkhkhhkhkhkhkhkhk Ak kA dkhkhkhkhkhkhkkhkdkhkhkhkkhkhkkhkkkkxx
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1573

Analysis prepared by:

khkkhkkhkhkkhkhkkhkhkkhkhkkhkkhkhkkhkhkhkkhhkkhkkhxkx DESCRIPTION OF STUDY Ak Kk hkkhkhkkhkhkhkkhkhkkhkhkkhkdkrxrkkhhkhkhkhkkkkx

* RV Parking
* 42144 N Shore Dr. Big Bear

* 10 year storm pre-developed condition nodes 15 to 35
ok hkhkhkhkhkhkhkhk kb hkhkhkh kA hkhk kA kA hkhkhkhk ok Ak hkhk Ak hk kA kA kA kA hkhk Ak hk bk hhhkhkhkhk kA hk Ak ddAhkhkdhkhkhkhkhkkx

FILE NAME: RVPSRKHP.DAT

—-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.1700

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

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

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (F'T) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.01 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

Ak hkhkhhhkhhhkhhhhkhkhhhkhkhkhkhkhkhk kb bk hk bk bk hkhk kb hkhkhkhhkhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhkhhk kA rkhkhk Ak hkkkkxkx

FLOW PROCESS FROM NODE 15.00 TO NODE 25.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<LLLKL
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<LKL




INITIAL SUBAREA FLOW-LENGTH (FEET) = 550.00
ELEVATION DATA: UPSTREAM(FEET) = 6904.97 DOWNSTREAM (FEET) = 6835.48

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.851

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.689

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

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

RESIDENTIAL

"l DWELLING/ACRE" B 2.44 0.75 0.800 56 8.85

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA RUNOFF (CFS) = 6.79

TOTAL AREA (ACRES) = 2.44 PEAK FLOW RATE (CFS) = 6.79

B R R R R R R R R o R B 3

FLOW PROCESS FROM NODE 25.00 TO NODE 35.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<L<L<L
>>>>>TRAVELTIME THRU SUBAREA<K<K<<KL

ELEVATION DATA: UPSTREAM(FEET) = 6835.48 DOWNSTREAM (FEET) = 6798.41

CHANNEL LENGTH THRU SUBAREA (FEET) = 509.00 CHANNEL SLOPE = 0.0728
CHANNEL FLOW THRU SUBAREA (CFS) = 6.79

FLOW VELOCITY (FEET/SEC) = 2.86 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.97 Tc (MIN.) = 11.82

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 35.00 = 1059.00 FEET.

R o R R R R g b R R b R R e

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<L<L

MAINLINE Tc (MIN.) = 11.82

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.101

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

RESIDENTIAL

"1l DWELLING/ACRE" B 3.71 0.75 0.800 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA AREA (ACRES) = 3.71 SUBAREA RUNOFF (CFS) = 8.36
EFFECTIVE AREA(ACRES) = 6.15 AREA-AVERAGED Fm(INCH/HR) = 0.60
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.80
TOTAL AREA (ACRES) = 6.2 PEAK FLOW RATE (CFS) = 13.85

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 6.2 TC(MIN.) = 11.82
EFFECTIVE AREA(ACRES) = 6.15 AREA-AVERAGED Fm(INCH/HR)= 0.60
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.800

PEAK FLOW RATE (CFS) = 13.85




END OF RATIONAL METHOD ANALYSIS



LR R R R R R R R R i i I I b 3

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1573

Analysis prepared by:

allen engineering
123 A street
suite 220
riverside

kFhkkhkhkhkhkhhkhkhkhkhkhkkhkhhkhkkhkhhhkkkk*k DESCRIPTION OF STUDY hhkhkhkkhhkkhkhkhkhAhkrkhk kA khkhhkhkhxkhkkk*

* RV Parking
* 42144 N Shore Dr. Big Bear

* 100 year storm pre-developed condition node 15 to 35
Kk hkhhkhkhkhkhkhkhk kA dk Ak ko khk ok hk ok hkhk ok hk ok hk ok ko hk ko hkhkhk ok hk ko hkk ok sk ok k ok hk kA khkhkhkhkkhkkhkhkhkkhkhkhhkhkhhkkhkkhkhkkkx

FILE NAME: RVPSRKHP.DAT
TIME/DATE OF STUDY: 12:28 10/25/2019

-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

0.6000

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN))
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 2.2500

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

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

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (F'T) SIDE / SIDE/ WAY (FT) (FT) (E'T) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.01 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

LR RS RS RS SRR R R R R SRR R R R R R R R o R I R O R B T b b I I b I P S

FLOW PROCESS FROM NODE 15.00 TO NODE 25.00 IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 550.00
ELEVATION DATA: UPSTREAM(FEET) = 6904.97 DOWNSTREAM (FEET) = 6835.48

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.851

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 7.094

SUBAREA Tc AND LOSS RATE DATA(AMC II):

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

RESIDENTIAL

"l DWELLING/ACRE" B 2.44 0.75 0.800 56 8.85

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA RUNOFF (CFS) = 14.26

TOTAL AREA (ACRES) = 2.44 PEAK FLOW RATE (CFS) = 14.26

LEEREEE R R R EE R R R R R R R R R i

FLOW PROCESS FROM NODE 25.00 TO NODE 35.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<K<KL
>>>>>TRAVELTIME THRU SUBAREA<<K<K<K

ELEVATION DATA: UPSTREAM (FEET) = 6835.48 DOWNSTREAM (FEET) = 6798.41
CHANNEL LENGTH THRU SUBAREA (FEET) = 509.00 CHANNEL SLOPE = 0.0728
CHANNEL FLOW THRU SUBAREA(CFES) = 14.26

FLOW VELOCITY (FEET/SEC) = 3.66 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.32 Tc (MIN.) = 11.17

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 35.00 = 1059.00 FEET.

LR R R R R R R SR R R S R R S R R R i R o R I 3

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<K<<LL

MAINLINE Tc (MIN.) = 11.17

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 6.170

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

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

RESIDENTIAL

"l DWELLING/ACRE" B 3.71 0.75 0.800 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA AREA (ACRES) = 3.71 SUBAREA RUNOFF (CFS) = 18.60
EFFECTIVE AREA(ACRES) = 6.15 AREA-AVERAGED Fm(INCH/HR) = 0.60
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.80

TOTAL AREA (ACRES) = 6.2 PEAK FLOW RATE (CFS) = 30.84
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 6.2 TC(MIN.) = 11.17



EFFECTIVE AREA (ACRES) = 6.15 AREA-AVERAGED Fm(INCH/HR)= 0.60
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.800
PEAK FLOW RATE (CFS) = 30.84

END OF RATIONAL METHOD ANALYSIS




Rational Method

10-year storm developed condition

100-year storm developed condition



~k***************************************************************************
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1573

Analysis prepared by:

allen engineering
123 A street
suite 220
riverside

K,k khkhkkhkhkhhkhkrkkhkrhk kA hkhkhkkkk*k DESCRIPTION OF STUDY *hkhk kA kA hkkhk kA rkrhkhk kA hkkkkkkkx

* RV Parking *
* 42144 N Shore Dr. Big Bear *
* 10 year storm developed condition nodes 15 to 35 *

Akkkhkkkhk kA Ak Ak k Ak kA Ak hkhk Ak hhk Ak hkhkkkhkkkkhkhkhkdhkkhhkkkhhkkkhkkkkkkkkkkhkkhkkhkhkkxx

FILE NAME: RVPSRKHP.DAT
TIME/DATE OF STUDY: 11:42 10/25/2019

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—-—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 1.1700

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

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

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.01 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

Aok k ok kA hkkkkk kA kA Ak kA Ak k kA hkhkhkkhkhkkkkkkhkkk kK Kk kkkkkkkkkkkxkkhkxkkhkhhkhkkhdxkkk

FLOW PROCESS FROM NODE 15.00 TO NODE 25.00 IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 550.00
ELEVATION DATA: UPSTREAM (FEET) = 6904.97 DOWNSTREAM (FEET) = 6835.48

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.851

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 3.689

SUBAREA Tc AND LOSS RATE DATA(AMC II):

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

RESIDENTIAL

"1l DWELLING/ACRE" B 2.44 0.75 0.800 56 8.85

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA RUNOFF (CFS) = 6.79

TOTAL AREA (ACRES) = 2.44 PEAK FLOW RATE(CFS) = 6.79

Ik hkhkhkkkhk kA A Ak khkhkhhkhhkkkokkokkokkkkkkokkkkk kK k kK kK ok k ko ko k& ok k ok k ki k ok ok ok kK Kk k ok ok ok ok ok ok ok ok ok ok

FLOW PROCESS FROM NODE 25.00 TO NODE 35.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<LLLL
>>>>>TRAVELTIME THRU SUBAREA<LLLKL

ELEVATION DATA: UPSTREAM(FEET) = 6835.48 DOWNSTREAM(FEET) = 6798.41
CHANNEL LENGTH THRU SUBAREA (FEET) = 509.00 CHANNEL SLOPE = 0.0728
CHANNEL FLOW THRU SUBAREA(CFS) = 6.79

FLOW VELOCITY (FEET/SEC) = 2.86 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.97 Tc (MIN.) = 11.82

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 35.00 = 1059.00 FEET.

Kk kkkhkkkhkhkhhkhkhhkhkkokkkokokkokkkokokokkkkk Kk kkkkkkkkkkkkkkkkkkkkk ok kkkk ok k Kk k Kk ok ok ok ok ok kokkok

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 81

MAINLINE Tc (MIN.) = 11.82

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 3.101

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap SCS

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

RESIDENTIAL

"2 DWELLINGS/ACRE" B 3.71 0.75 0.700 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA (ACRES) = 3.71 SUBAREA RUNOFF (CFS) = 8.61
EFFECTIVE AREA (ACRES) = 6.15 AREA-AVERAGED Fm(INCH/HR) = 0.55
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.74
TOTAL AREA (ACRES) = 6.2 PEAK FLOW RATE (CFS) = 14.10

END OF STUDY SUMMARY:
TOTAL AREA (ACRES)
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EFFECTIVE AREA (ACRES) = 6.15 AREA-AVERAGED Fm(INCH/HR)= 0.55
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.740
PEAK FLOW RATE (CFS) = 14.10

END OF RATIONAL METHOD ANALYSIS



Ak hkhk ok kA Ak kA kA kA Ak Ak Ak hkhk Ak Ak kA kA Ak hkhkkhkkhk ok hk ok kA kA hkhkhkhkhkhkhhkhkhhkhkhkhkhkhkhkdkdkkhkkhkkhkxhhhx

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1573

Analysis prepared by:

allen engineering
123 A street
suite 220
riverside

FhhkhkhkhkkhkhkkhkkhkhkhkhkhkhArAhxkkhkhkkhx*k DESCRIPTION OF STUDY khkhkkhhkhkhkhkhkkhkhkkhhkkhkkhkhkhkkhkrhkkhkkhkhkkh*k

* RV Parking
* 42144 N Shore Dr. Big Bear

* 100 year storm developed condition nodes 15 to 35
B R R e e R I R R R R R R R B i I S i

FILE NAME: RVPSRKHP.DAT
TIME/DATE OF STUDY: 12:20 10/25/2019

-—*TIME-OF-CONCENTRATION MODEL*--
USER SPECIFIED STORM EVENT (YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE (INCH) = 6.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE (LOG(I;IN/HR) vs. LOG(Tc;MIN)) = 0.6000
USER SPECIFIED 1-HOUR INTENSITY (INCH/HOUR) = 2.2500

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

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

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.01 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

Ak Ak khkhk kA kA kA hk kA kA kA hkhkhkhkhkhk kA kA Ak Ak kA hhkhkhkhkhkhhkhhkhkhkhhkhkhkhkhkhkhkhkhkhkdrrkrdk Ak rdkhhhhhkhhkhhkhhik

FLOW PROCESS FROM NODE 15.00 TO NODE 25.00 IS CODE = 21



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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 550.00
ELEVATION DATA: UPSTREAM(FEET) = 6904.97 DOWNSTREAM(FEET) = 6835.48

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

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 8.851

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 7.094

SUBAREA Tc AND LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"1 DWELLING/ACRE" B 2.44 0.75 0.800 56 8.85

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.800

SUBAREA RUNOFF (CFS) = 14.26

TOTAL AREA (ACRES) = 2.44 PEAK FLOW RATE (CFS) = 14.26

Ik A A A A A A A Ak kA Ak hkh Ak kA hk kA Ak h kA A kA A A hkh A A dkhhk A bk ok hhrhkhhdkhhhkhkhkrdkhkkdkhhkdhhhhrhkkhkkkhk

FLOW PROCESS FROM NODE 25.00 TO NODE 35.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<LLL
>>>>>TRAVELTIME THRU SUBAREA<LLLL

ELEVATION DATA: UPSTREAM(FEET) = 6835.48 DOWNSTREAM (FEET) = 6798.41
CHANNEL LENGTH THRU SUBAREA (FEET) = 509.00 CHANNEL SLOPE = 0.0728
CHANNEL FLOW THRU SUBAREA(CFS) = 14.26

FLOW VELOCITY (FEET/SEC) = 3.66 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.32 Tc(MIN.) = 11.17

LONGEST FLOWPATH FROM NODE 15.00 TO NODE 35.00 = 1059.00 FEET.

KA KA A KA A A Kk kkk ok ok ok hhh ok ok kk ok ok ok ko ko ko k& &k k& k ok k ok ok ok ok Kk ok ok ok ok ok ok ke ok ke ke ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 81

MAINLINE Tc (MIN.) = 11.17

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 6.170

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap SCS

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

RESIDENTIAL

"2 DWELLINGS/ACRE" B 3.71 0.75 0.700 56
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.700
SUBAREA AREA (ACRES) = 3.71 SUBAREA RUNOFF (CFS) = 18.85
EFFECTIVE AREA (ACRES) = 6.15 AREA-AVERAGED Fm(INCH/HR) = 0.55
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.74
TOTAL AREA (ACRES) = 6.2 PEAK FLOW RATE (CFS) = 31.09

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 6.2 TC(MIN.) = 11.17




EFFECTIVE AREA(ACRES) = 6.15 AREA-AVERAGED Fm(INCH/HR)= 0.55
AREA-AVERAGED Fp (INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.740

PEAK FLOW RATE (CFS) = 31.09

END OF RATIONAL METHOD ANALYSIS



WSPG calculation for 24” RCP



T124" rcp 0

T2 Developed condition

T3 100 year storm Bulking factor = 1.5

SO  .0006817.500 1 6818.500

R 56.6006823.800 1 .013 .000 .0000
WE 56.6006823.800 2 .500

SH 56.6006823.800 2 6823.800

CD 14 1 .000 2.000 .000 .000 .000 .00

CD 22 0 .000 4.000 4.000 .000 .000 .00

Q 23.580 .0
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SHOULD CONSTRUCTION OF THE REQUIRED IMPROVEMENTS NOT
COMMENCE WITHIN TWO YEARS OF THE DATE OF APPROVAL
SHOWN HEREON AND CARRIED FORTH IN A DILIGENT MANNER,
THE CITY ENGINEER MAY REQUIRE REVISIONS TO THE PLANS TO
BRING THEM INTO CONFORMANCE WITH CONDITIONS AND
STANDARDS IN EFFECT.

40 0 20 40 80

I —

SCALE: 17=40’

LEGEND

(1512040 _a— ELEVATION
Q,o =27.8 CFS <\

NODE / Q=278 CFS

10 YEAR STORM
100 YEAR STORM

5—7 DWELLING UNITS PER ACRE

TRAVEL LENGTH (FT.)

INDICATES SUBAREA BOUNDARY

FLOW DIRECTION
BARREN LAND COVERAGE
COMMERCIAL LAND COVERAGE

1 DWELLING UNITS PER ACRE
2 DWELLING UNITS PER ACRE

3—4 DWELLING UNITS PER ACRE
5—7 DWELLING UNITS PER ACRE

TYPE "B”

NADERI CONSULTING ENGINEERS CITY OF SAN BERNARDINO, CALIFORNIA

A VERNE, A 91750 HYDROLOGY DEVELOPED CONDTION
2093740453+ com N BIG BEAR RV PARK

DESIGNED BY: _ 42144 N. SHORE DRIVE BIG BEAR CITY, CA A
PREPARED UNDERTHE DIRECT SUPERVISION OF: APN 304-412-06 10-25-2019

CHECKED BY: M.N APPROVED BY: DRAWING NO.:
DATE: o G
MANIJEH NADERI RCE #46015  EXP. 12/31/2018 CITY ENGINEER .C.E. ...... .

N

2019 — 6:18pm

F: \october 1, 2019\work\ehe big bear\Hydrology\Hydrology Developed Conditions.dwg Oct 25,



AutoCAD SHX Text
<N89°55'20"W 1195.72'>

AutoCAD SHX Text
(N89°09'30"E 195.63')

AutoCAD SHX Text
40.00' (40')

AutoCAD SHX Text
728.33'

AutoCAD SHX Text
467.75'

AutoCAD SHX Text
[S89°55'20"W 467.75']

AutoCAD SHX Text
N89°55'20"W 1196.08'

AutoCAD SHX Text
[S89°09'30"W 155.63']

AutoCAD SHX Text
N89°10'39"E 195.53'

AutoCAD SHX Text
155.53'

AutoCAD SHX Text
BASIS OF BEARINGS

AutoCAD SHX Text
1"=40'

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
DRAWING NO.:

AutoCAD SHX Text
DATE:         

AutoCAD SHX Text
W.F.

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
M.N.

AutoCAD SHX Text
E.i.

AutoCAD SHX Text
DESIGNED BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
DATE

AutoCAD SHX Text
ENGR.

AutoCAD SHX Text
CITY

AutoCAD SHX Text
DATE

AutoCAD SHX Text
CITY ENGINEER      R.C.E. ......          

AutoCAD SHX Text
REV.

AutoCAD SHX Text
YOU DIG

AutoCAD SHX Text
DAYS BEFORE

AutoCAD SHX Text
TWO WORKING

AutoCAD SHX Text
1-800-227-2600

AutoCAD SHX Text
DIAL

AutoCAD SHX Text
TOLL FREE

AutoCAD SHX Text
BEFORE

AutoCAD SHX Text
A PUBLIC SERVICE BY UNDERGROUND SERVICE ALERT

AutoCAD SHX Text
YOU DIG

AutoCAD SHX Text
REVISION DESCRIPTION

AutoCAD SHX Text
10-25-2019

AutoCAD SHX Text
BIG BEAR RV PARK

AutoCAD SHX Text
42144 N. SHORE DRIVE BIG BEAR CITY, CA

AutoCAD SHX Text
APN 304-412-06

AutoCAD SHX Text
INDICATES SUBAREA BOUNDARY

AutoCAD SHX Text
10

AutoCAD SHX Text
1204.0

AutoCAD SHX Text
ELEVATION

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
NODE

AutoCAD SHX Text
BARREN LAND COVERAGE

AutoCAD SHX Text
BAR

AutoCAD SHX Text
COMMERCIAL LAND COVERAGE

AutoCAD SHX Text
COM

AutoCAD SHX Text
1 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
1DA

AutoCAD SHX Text
FLOW DIRECTION

AutoCAD SHX Text
SCALE: 1"=40'

AutoCAD SHX Text
40

AutoCAD SHX Text
0

AutoCAD SHX Text
40

AutoCAD SHX Text
20

AutoCAD SHX Text
80

AutoCAD SHX Text
SOIL TYPE "B"

AutoCAD SHX Text
6937.72

AutoCAD SHX Text
10

AutoCAD SHX Text
HP

AutoCAD SHX Text
Q  =27.8 CFS

AutoCAD SHX Text
10

AutoCAD SHX Text
Q  =27.8 CFS

AutoCAD SHX Text
100

AutoCAD SHX Text
10 YEAR STORM

AutoCAD SHX Text
100 YEAR STORM

AutoCAD SHX Text
6904.97

AutoCAD SHX Text
15

AutoCAD SHX Text
HP

AutoCAD SHX Text
6835.48

AutoCAD SHX Text
25

AutoCAD SHX Text
Q  =6.8 CFS

AutoCAD SHX Text
10

AutoCAD SHX Text
6847.67

AutoCAD SHX Text
20

AutoCAD SHX Text
1DA

AutoCAD SHX Text
2.4

AutoCAD SHX Text
550

AutoCAD SHX Text
1DA

AutoCAD SHX Text
2.4

AutoCAD SHX Text
675

AutoCAD SHX Text
3-4DA

AutoCAD SHX Text
1.2

AutoCAD SHX Text
--

AutoCAD SHX Text
10

AutoCAD SHX Text
Q   =6.4 CFS

AutoCAD SHX Text
Q  =14.3 CFS

AutoCAD SHX Text
100

AutoCAD SHX Text
100

AutoCAD SHX Text
Q   =13.4 CFS

AutoCAD SHX Text
TRAVEL LENGTH (FT.)

AutoCAD SHX Text
ACREAGE

AutoCAD SHX Text
(AC.)

AutoCAD SHX Text
5-7DA

AutoCAD SHX Text
1.2

AutoCAD SHX Text
150

AutoCAD SHX Text
5-7 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
3-4 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
3-4DA

AutoCAD SHX Text
5-7 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
5-7DA

AutoCAD SHX Text
2 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
2DA


20

6847.67

010 =6.4 CFS
0100 :134 CFS

\
\

L

N89°10'39“E 195,53’
(N89°09’30’E _195.63")

- /| 40,00 (40"
|

MATCH LINE SEE SHEET 1 \24 |20

DA1

[S89°35°20°W 467.75'1 ,

6835.48

6.80 CFS 29

14.3 CFS

72833
I/ /6830/ 1 5’
T
047185
Zz
&3"._3 o HA
| o= Q27 |
o~ \ N
' £< o0 >~ S\
53 B~ = '
. g ) o X i _ 6800~
| nn AN/
— A =+
s 349 |
, INA - |
i N \ |
| - [N85°36/037E 099,927 \;E;Wm - ,.._.l
| L5 //1 6'16"E 299, R -
Ve
| Q;\/O/ \r\ -
| /Q) 2 N / -
/ 6838 03 S~ <~ B | N A YA N BN S/ ID0Y /N N T A
/
| <3o ) 77 oFS e \ F ST S 40 0 20 40 80
' 10~ — 68 o CATHNIE CHURCH
0100 =15.2 CFS , S
' N o ot 03 ACANT LAND n_an°
| N\ Qg'c " Lond Use Desc: RESIDENTIAL SCALE: 1°=40
| =) N Zoning: BV/RS
oY 198 ACERS
). NN Owner: ROMAN CATHOLIC BISHOP OF SAN BERNARDINO
SAN LfANVARLING COCNT Y 3 So
. LOUMEN T YARD z £
| 42090 N Shore Dr = =
Big Bear City, CA 92314 —6790— —
APN 0304-412-46
Land Use Cat: VACANT LAND
Zoning: BV/RS
! 387 2CRES
| Ownert County of San Bernardino
6825.10
. (40)
| 010 =10.0 CFS
0100 :21.2 CFS
: o EX
85 $51 /
CONSTRUCTION NOTE =5, AP #201
| &3 — —
| m™ <~ - _-
~ E N IS -
£5 @ INSTALL RCP PIPE N .
s o 5 ks -~
SQ | < = -
;‘z = @ CONSTRUCT RIP—RAP _—
L1 = _— - -
ool - -
3| & 6798.41 e \ _
~ ¢ /
T @ RCP PIPE Qqp = 14.10 CFS @5// 3 —
I -
Qo= 31.10€FS _—
— -
. LENGTH 56.6 ft
! Q100 15.7 cfs _— & /,,/
' BULK FACTOR 1.5 _— \ "
Q DESIGN 23.58 cfs - LEGEND
I WALL ENTRANCE 4 ft x 4 ft "
MAX WATER ELEV 3.56 ft 20" - @ 1204,0 == ELTT’ON
, Q,,=27.8 CFS
! MAX VELOCITY 18.6 fps 55 /// / Q,O 78 CFS\ 10 YEAR STORM
_ - NODE 100 ' ~~—
- 100 YEAR STORM
|
|
9—/DA 5—7 DWELLING UNITS PER ACRE
! _—="7 1.2150
- - - / ACREAGE TRAVEL LENGTH (FT.)
| - —~
e - g . I NDICATES SUBAREA BOUNDARY
40 - —
. /,,/ = ) ’/// | —emcia—ecie=  FLOW DIRECTION
' - = STRI* = / BAR BARREN LAND COVERAGE
_— W = Lo = ,
- T _ - COM COMMERCIAL LAND COVERAGE
: - B _— - L 1DA 1 DWELLING UNITS PER ACRE
. _— — 2DA 2 DWELLING UNITS PER ACRE
L _ _ - 3—4DA 3—4 DWELLING UNITS PER ACRE
| _— / " 5-7DA 5—7 DWELLING UNITS PER ACRE
—
lj -
I 4'C \7A‘Q/1 / _ -
| . 3.A /’ 99—
2 .- SOIL TYPE ’B
e e
/ _ /
k/
-~ REV. REVISION DESCRIPTION DATE ENGR. | CITY DATE

»

DIAL
BEFORE
YOU DIG

TOLL FREE

A PUBLIC SERVICE BY UNDERGROUND SERVICE ALERT

TWO WORKING
DAYS BEFORE
YOU DIG

1-800-227-2600

SHOULD CONSTRUCTION OF THE REQUIRED IMPROVEMENTS NOT
COMMENCE WITHIN TWO YEARS OF THE DATE OF APPROVAL
SHOWN HEREON AND CARRIED FORTH IN A DILIGENT MANNER,
THE CITY ENGINEER MAY REQUIRE REVISIONS TO THE PLANS TO
BRING THEM INTO CONFORMANCE WITH CONDITIONS AND
STANDARDS IN EFFECT.

NADERI CONSULTING ENGINEERS

CITY OF SAN BERNARDINO, CALIFORNIA

P.O. BOX 7553
LA VERNE, CA 91750

HYDROLOGY DEVELOPED CONDITION

909-374-0453
nec_dev@yahoo.com

DRAWN BY:

PREPARED UNDERTHE DIRECT SUPERVISION OF:

DATE:
EXP. 12/31/2018

MANIJEH NADERI RCE #46015

BIG BEAR RV PARK  [w
DESIGNED BY: 42144 N. SHORE DRIVE BIG BEAR CITY, CA AT
E.i. APN 304-412-06 10-25-2018
CHECKED BY: M.N. APPROVED BY: DRAWING NO.: 2
CITY ENGINEER RCE. ...  DATE: G 2

2019 — 6:17pm

2019\work\ehe big bear\Hydrology\Hydrology Developed Conditions.dwg Oct 25,

F:\october 1,


AutoCAD SHX Text
6824

AutoCAD SHX Text
(6%%%)

AutoCAD SHX Text
PP#BV12014

AutoCAD SHX Text
BOX

AutoCAD SHX Text
BOX

AutoCAD SHX Text
40.00' (40')

AutoCAD SHX Text
(N89°09'30"E 195.63')

AutoCAD SHX Text
PP#1976

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
CABLE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
ST. JOSEPH'S

AutoCAD SHX Text
6798

AutoCAD SHX Text
6790

AutoCAD SHX Text
6782

AutoCAD SHX Text
6812

AutoCAD SHX Text
6820

AutoCAD SHX Text
6830

AutoCAD SHX Text
SHED

AutoCAD SHX Text
GRAVEL RV PARKING

AutoCAD SHX Text
6810

AutoCAD SHX Text
S7

AutoCAD SHX Text
S6

AutoCAD SHX Text
S11

AutoCAD SHX Text
S10

AutoCAD SHX Text
S9

AutoCAD SHX Text
S14

AutoCAD SHX Text
S19

AutoCAD SHX Text
S25

AutoCAD SHX Text
S35

AutoCAD SHX Text
S30

AutoCAD SHX Text
S41

AutoCAD SHX Text
GULLEY

AutoCAD SHX Text
EL=6789.40

AutoCAD SHX Text
EQUIPMENT YARD

AutoCAD SHX Text
PED

AutoCAD SHX Text
N00°23'09"W 422.15'

AutoCAD SHX Text
BOX

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
METER

AutoCAD SHX Text
ANCHOR

AutoCAD SHX Text
TV PED

AutoCAD SHX Text
155.53'

AutoCAD SHX Text
BOX

AutoCAD SHX Text
FS

AutoCAD SHX Text
6804

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
5.5%%%

AutoCAD SHX Text
6.6%%%

AutoCAD SHX Text
6.6%%%

AutoCAD SHX Text
824.0 TRW

AutoCAD SHX Text
6804

AutoCAD SHX Text
6806

AutoCAD SHX Text
6808

AutoCAD SHX Text
6810

AutoCAD SHX Text
6812

AutoCAD SHX Text
6816

AutoCAD SHX Text
6818

AutoCAD SHX Text
6820

AutoCAD SHX Text
6822

AutoCAD SHX Text
6826

AutoCAD SHX Text
6828

AutoCAD SHX Text
13.5%%%

AutoCAD SHX Text
42090 N Shore Dr

AutoCAD SHX Text
Big Bear City, CA 92314

AutoCAD SHX Text
APN 0304-412-46

AutoCAD SHX Text
Land Use Cat.: VACANT LAND

AutoCAD SHX Text
Zoning: BV/RS

AutoCAD SHX Text
3.87 ACRES

AutoCAD SHX Text
Owner: County of San Bernardino

AutoCAD SHX Text
APN 0304-412-05

AutoCAD SHX Text
Land Use Cat.: VACANT LAND

AutoCAD SHX Text
Land Use Desc.: RESIDENTIAL

AutoCAD SHX Text
Zoning: BV/RS

AutoCAD SHX Text
1.98 ACERS

AutoCAD SHX Text
Owner: ROMAN CATHOLIC BISHOP OF SAN BERNARDINO

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
(2.84%%%)

AutoCAD SHX Text
(5.5%%%)

AutoCAD SHX Text
(3.05%%%)

AutoCAD SHX Text
(3.05%%%)

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
6830

AutoCAD SHX Text
UTIL. BOX

AutoCAD SHX Text
(N69°13'45"E 174.07')

AutoCAD SHX Text
LAKEVIEW LANE

AutoCAD SHX Text
(N00°21'30"W 800.66')

AutoCAD SHX Text
SMH

AutoCAD SHX Text
EL=6789.23

AutoCAD SHX Text
SAN BERNARDINO COUNTY

AutoCAD SHX Text
GUY

AutoCAD SHX Text
PP#BV12010

AutoCAD SHX Text
LIGHT

AutoCAD SHX Text
CABLE

AutoCAD SHX Text
YELLOW STRIPE

AutoCAD SHX Text
PP#8351BV

AutoCAD SHX Text
PP#8740BV

AutoCAD SHX Text
BOX

AutoCAD SHX Text
TELE

AutoCAD SHX Text
BOULDER

AutoCAD SHX Text
[S00°21'30"E 422.22']

AutoCAD SHX Text
POST

AutoCAD SHX Text
LIGHT

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
BOX

AutoCAD SHX Text
DRIVEWAY

AutoCAD SHX Text
PED

AutoCAD SHX Text
GUY

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
CABLE

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
6792

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
6786

AutoCAD SHX Text
TELE PED

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
POST

AutoCAD SHX Text
POST

AutoCAD SHX Text
WOOD

AutoCAD SHX Text
6804

AutoCAD SHX Text
TELE

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
PATIO

AutoCAD SHX Text
N00°21'17"W 158.12'

AutoCAD SHX Text
GULLEY

AutoCAD SHX Text
6786

AutoCAD SHX Text
CELL

AutoCAD SHX Text
6806

AutoCAD SHX Text
6776

AutoCAD SHX Text
COUNTY

AutoCAD SHX Text
GRAVEL PAD

AutoCAD SHX Text
6808

AutoCAD SHX Text
6830

AutoCAD SHX Text
467.75'

AutoCAD SHX Text
6800

AutoCAD SHX Text
STORAGE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
PARKING

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
DRIVEWAY

AutoCAD SHX Text
S34

AutoCAD SHX Text
S29

AutoCAD SHX Text
POST

AutoCAD SHX Text
6792

AutoCAD SHX Text
S33

AutoCAD SHX Text
PP

AutoCAD SHX Text
S37

AutoCAD SHX Text
S21

AutoCAD SHX Text
S22

AutoCAD SHX Text
6798

AutoCAD SHX Text
S48

AutoCAD SHX Text
S36

AutoCAD SHX Text
SHED

AutoCAD SHX Text
S40

AutoCAD SHX Text
6778

AutoCAD SHX Text
S44

AutoCAD SHX Text
S42

AutoCAD SHX Text
6806

AutoCAD SHX Text
S43

AutoCAD SHX Text
6826

AutoCAD SHX Text
6824

AutoCAD SHX Text
S5

AutoCAD SHX Text
S52

AutoCAD SHX Text
SHED

AutoCAD SHX Text
S53

AutoCAD SHX Text
P2

AutoCAD SHX Text
P10

AutoCAD SHX Text
P10

AutoCAD SHX Text
HC

AutoCAD SHX Text
P7

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX.

AutoCAD SHX Text
EX

AutoCAD SHX Text
802

AutoCAD SHX Text
810

AutoCAD SHX Text
812

AutoCAD SHX Text
GB

AutoCAD SHX Text
(6.6%%%)

AutoCAD SHX Text
6814

AutoCAD SHX Text
818

AutoCAD SHX Text
824

AutoCAD SHX Text
S1

AutoCAD SHX Text
S3

AutoCAD SHX Text
S12

AutoCAD SHX Text
S27

AutoCAD SHX Text
S24

AutoCAD SHX Text
S13

AutoCAD SHX Text
S28

AutoCAD SHX Text
S17

AutoCAD SHX Text
S31

AutoCAD SHX Text
S23

AutoCAD SHX Text
S39

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
EX. FENCE

AutoCAD SHX Text
RV STORAGE AREA

AutoCAD SHX Text
824

AutoCAD SHX Text
826

AutoCAD SHX Text
824

AutoCAD SHX Text
(821.0) NG

AutoCAD SHX Text
(820.0) NG

AutoCAD SHX Text
(53.33')

AutoCAD SHX Text
(822.0) NG

AutoCAD SHX Text
824.0 TRW

AutoCAD SHX Text
BM @ DISC

AutoCAD SHX Text
N00°21'17"W 800.84'

AutoCAD SHX Text
(818.0) NG

AutoCAD SHX Text
ANCHORS

AutoCAD SHX Text
201.83'

AutoCAD SHX Text
823.5TRW

AutoCAD SHX Text
(818.5) NG

AutoCAD SHX Text
POST

AutoCAD SHX Text
ST. SIGN

AutoCAD SHX Text
824.0 TRW

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
(824.0) NG

AutoCAD SHX Text
TELE

AutoCAD SHX Text
PED

AutoCAD SHX Text
ST. SIGN

AutoCAD SHX Text
GULLEY

AutoCAD SHX Text
824.0 TRW

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
(824.0) NG

AutoCAD SHX Text
(824.0) NG

AutoCAD SHX Text
BEGIN RETAING WALL/BRIDGE

AutoCAD SHX Text
BY OTHERS

AutoCAD SHX Text
BOX

AutoCAD SHX Text
CABLE

AutoCAD SHX Text
BOX

AutoCAD SHX Text
SHED

AutoCAD SHX Text
DWP

AutoCAD SHX Text
25 MPH

AutoCAD SHX Text
NORTH SHORE DRIVE

AutoCAD SHX Text
STATE HWY 138

AutoCAD SHX Text
[N72°30'30"E 334.19']

AutoCAD SHX Text
N72°32'06"E 334.03'

AutoCAD SHX Text
BOX

AutoCAD SHX Text
(N72°30'30"E 934.19')

AutoCAD SHX Text
PED

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
SCO

AutoCAD SHX Text
TC PED

AutoCAD SHX Text
TELE

AutoCAD SHX Text
PED

AutoCAD SHX Text
CABLE

AutoCAD SHX Text
PED

AutoCAD SHX Text
BOX

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
BOX

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
BOX

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
LIGHT

AutoCAD SHX Text
BOX

AutoCAD SHX Text
LIGHT

AutoCAD SHX Text
BOX

AutoCAD SHX Text
DRIVEWAY

AutoCAD SHX Text
PED

AutoCAD SHX Text
EDGE PAVEMENT

AutoCAD SHX Text
FH

AutoCAD SHX Text
WOOD

AutoCAD SHX Text
YELLOW STRIPE

AutoCAD SHX Text
EDGE PAVEMENT

AutoCAD SHX Text
GRAVEL ROAD

AutoCAD SHX Text
EX. FENCE

AutoCAD SHX Text
[N00°21'30"W 158.12']

AutoCAD SHX Text
GRAVEL ROAD

AutoCAD SHX Text
EX. GATE

AutoCAD SHX Text
WALL

AutoCAD SHX Text
N89°36'16"E 299.92'

AutoCAD SHX Text
[N89°36'03"E 299.92']

AutoCAD SHX Text
CELL

AutoCAD SHX Text
EX. FENCE

AutoCAD SHX Text
BLDG.

AutoCAD SHX Text
TOWER

AutoCAD SHX Text
[S89°09'30"W 155.63']

AutoCAD SHX Text
N89°10'39"E 195.53'

AutoCAD SHX Text
ROCK WALL

AutoCAD SHX Text
WIRE FENCE

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
BOX

AutoCAD SHX Text
DECK

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
GRAVEL PAD

AutoCAD SHX Text
[S89°55'20"W 467.75']

AutoCAD SHX Text
BOULDERS

AutoCAD SHX Text
CONTAINER

AutoCAD SHX Text
BOX

AutoCAD SHX Text
BOX

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
BOX

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
TELE PED

AutoCAD SHX Text
BOX

AutoCAD SHX Text
PED

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
BOX

AutoCAD SHX Text
BOX

AutoCAD SHX Text
BOX

AutoCAD SHX Text
UTIL.

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
[N00°07'44"E 479.45']

AutoCAD SHX Text
BOX

AutoCAD SHX Text
N00°06'26"E 479.53'

AutoCAD SHX Text
LIGHT

AutoCAD SHX Text
GATE

AutoCAD SHX Text
728.33'

AutoCAD SHX Text
CATHOLIC CHURCH

AutoCAD SHX Text
6784

AutoCAD SHX Text
6802

AutoCAD SHX Text
6788

AutoCAD SHX Text
6796

AutoCAD SHX Text
6784

AutoCAD SHX Text
6794

AutoCAD SHX Text
6788

AutoCAD SHX Text
6800

AutoCAD SHX Text
6780

AutoCAD SHX Text
6780

AutoCAD SHX Text
6822

AutoCAD SHX Text
6782

AutoCAD SHX Text
6828

AutoCAD SHX Text
6818

AutoCAD SHX Text
6810

AutoCAD SHX Text
BATHROOM

AutoCAD SHX Text
SHED

AutoCAD SHX Text
6820

AutoCAD SHX Text
6816

AutoCAD SHX Text
BLDG NTS

AutoCAD SHX Text
SHED

AutoCAD SHX Text
S2

AutoCAD SHX Text
6814

AutoCAD SHX Text
6830

AutoCAD SHX Text
S4

AutoCAD SHX Text
S8

AutoCAD SHX Text
6794

AutoCAD SHX Text
S16

AutoCAD SHX Text
PAVED STORAGE

AutoCAD SHX Text
S15

AutoCAD SHX Text
S18

AutoCAD SHX Text
S20

AutoCAD SHX Text
S26

AutoCAD SHX Text
AREA NTS

AutoCAD SHX Text
S32

AutoCAD SHX Text
6796

AutoCAD SHX Text
S38

AutoCAD SHX Text
6790

AutoCAD SHX Text
S46

AutoCAD SHX Text
S45

AutoCAD SHX Text
S47

AutoCAD SHX Text
6804

AutoCAD SHX Text
S49

AutoCAD SHX Text
6802

AutoCAD SHX Text
S50

AutoCAD SHX Text
S51

AutoCAD SHX Text
EX.

AutoCAD SHX Text
BATHROOM

AutoCAD SHX Text
P3

AutoCAD SHX Text
P1

AutoCAD SHX Text
P9

AutoCAD SHX Text
P6

AutoCAD SHX Text
P5

AutoCAD SHX Text
HC

AutoCAD SHX Text
T

AutoCAD SHX Text
T

AutoCAD SHX Text
P8

AutoCAD SHX Text
T

AutoCAD SHX Text
GRAVEL ROAD

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX

AutoCAD SHX Text
EX.

AutoCAD SHX Text
EX

AutoCAD SHX Text
806

AutoCAD SHX Text
6800

AutoCAD SHX Text
6802

AutoCAD SHX Text
804

AutoCAD SHX Text
806

AutoCAD SHX Text
808

AutoCAD SHX Text
13.5%%%

AutoCAD SHX Text
GB

AutoCAD SHX Text
812

AutoCAD SHX Text
814

AutoCAD SHX Text
816

AutoCAD SHX Text
822

AutoCAD SHX Text
828

AutoCAD SHX Text
824

AutoCAD SHX Text
(824.0) NG

AutoCAD SHX Text
824.0 TRW

AutoCAD SHX Text
824.0 TRW

AutoCAD SHX Text
824.0 TRW

AutoCAD SHX Text
(820.0) NG

AutoCAD SHX Text
824.0 TRW

AutoCAD SHX Text
823.8 TRW

AutoCAD SHX Text
(820.0) NG

AutoCAD SHX Text
824.0 TRW

AutoCAD SHX Text
Drainage

AutoCAD SHX Text
Easement

AutoCAD SHX Text
JOIN

AutoCAD SHX Text
JOIN

AutoCAD SHX Text
H=0'

AutoCAD SHX Text
H=0'

AutoCAD SHX Text
H=2'

AutoCAD SHX Text
H=4'

AutoCAD SHX Text
H=6'

AutoCAD SHX Text
H=5'

AutoCAD SHX Text
H=0'

AutoCAD SHX Text
H=3'

AutoCAD SHX Text
H=0'

AutoCAD SHX Text
H=4'

AutoCAD SHX Text
823.8 TRW

AutoCAD SHX Text
(822.0) NG

AutoCAD SHX Text
H=1.5'

AutoCAD SHX Text
823.80

AutoCAD SHX Text
FL IN

AutoCAD SHX Text
817.65

AutoCAD SHX Text
FL OUT

AutoCAD SHX Text
H=4'

AutoCAD SHX Text
13.5%%%

AutoCAD SHX Text
14%%%

AutoCAD SHX Text
14%%%

AutoCAD SHX Text
14%%%

AutoCAD SHX Text
14%%%

AutoCAD SHX Text
14%%%

AutoCAD SHX Text
1"=40'

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
2

AutoCAD SHX Text
2

AutoCAD SHX Text
DRAWING NO.:

AutoCAD SHX Text
DATE:         

AutoCAD SHX Text
W.F.

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
M.N.

AutoCAD SHX Text
E.i.

AutoCAD SHX Text
DESIGNED BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
DATE

AutoCAD SHX Text
ENGR.

AutoCAD SHX Text
CITY

AutoCAD SHX Text
DATE

AutoCAD SHX Text
CITY ENGINEER      R.C.E. ......          

AutoCAD SHX Text
REV.

AutoCAD SHX Text
YOU DIG

AutoCAD SHX Text
DAYS BEFORE

AutoCAD SHX Text
TWO WORKING

AutoCAD SHX Text
1-800-227-2600

AutoCAD SHX Text
DIAL

AutoCAD SHX Text
TOLL FREE

AutoCAD SHX Text
BEFORE

AutoCAD SHX Text
A PUBLIC SERVICE BY UNDERGROUND SERVICE ALERT

AutoCAD SHX Text
YOU DIG

AutoCAD SHX Text
REVISION DESCRIPTION

AutoCAD SHX Text
10-25-2018

AutoCAD SHX Text
BIG BEAR RV PARK

AutoCAD SHX Text
42144 N. SHORE DRIVE BIG BEAR CITY, CA

AutoCAD SHX Text
APN 304-412-06

AutoCAD SHX Text
SCALE: 1"=40'

AutoCAD SHX Text
40

AutoCAD SHX Text
0

AutoCAD SHX Text
40

AutoCAD SHX Text
20

AutoCAD SHX Text
80

AutoCAD SHX Text
6835.48

AutoCAD SHX Text
25

AutoCAD SHX Text
Q  = 6.80 CFS

AutoCAD SHX Text
10

AutoCAD SHX Text
6847.67

AutoCAD SHX Text
20

AutoCAD SHX Text
10

AutoCAD SHX Text
Q   =6.4 CFS

AutoCAD SHX Text
3-4DA

AutoCAD SHX Text
1.2

AutoCAD SHX Text
--

AutoCAD SHX Text
2DA

AutoCAD SHX Text
3.7

AutoCAD SHX Text
509

AutoCAD SHX Text
5-7DA

AutoCAD SHX Text
0.4

AutoCAD SHX Text
185

AutoCAD SHX Text
6798.41

AutoCAD SHX Text
35

AutoCAD SHX Text
10

AutoCAD SHX Text
Q   = 14.10 CFS

AutoCAD SHX Text
6838.03

AutoCAD SHX Text
30

AutoCAD SHX Text
10

AutoCAD SHX Text
Q   =7.2 CFS

AutoCAD SHX Text
6825.10

AutoCAD SHX Text
40

AutoCAD SHX Text
10

AutoCAD SHX Text
Q   =10.0 CFS

AutoCAD SHX Text
LENGTH

AutoCAD SHX Text
DIAMETER

AutoCAD SHX Text
Q 

AutoCAD SHX Text
56.6 ft

AutoCAD SHX Text
2 ft

AutoCAD SHX Text
15.7 cfs

AutoCAD SHX Text
RCP PIPE

AutoCAD SHX Text
100

AutoCAD SHX Text
BULK FACTOR

AutoCAD SHX Text
1.5 

AutoCAD SHX Text
Q

AutoCAD SHX Text
23.58 cfs

AutoCAD SHX Text
WALL ENTRANCE

AutoCAD SHX Text
4 ft x 4 ft

AutoCAD SHX Text
MAX WATER ELEV

AutoCAD SHX Text
3.56 ft

AutoCAD SHX Text
MAX VELOCITY

AutoCAD SHX Text
18.6 fps

AutoCAD SHX Text
DESIGN

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
100

AutoCAD SHX Text
Q   = 31.10 CFS

AutoCAD SHX Text
Q  = 14.3 CFS

AutoCAD SHX Text
100

AutoCAD SHX Text
2

AutoCAD SHX Text
INSTALL RCP PIPE

AutoCAD SHX Text
CONSTRUCTION NOTE

AutoCAD SHX Text
1

AutoCAD SHX Text
CONSTRUCT RIP-RAP

AutoCAD SHX Text
2

AutoCAD SHX Text
1DA

AutoCAD SHX Text
2.4

AutoCAD SHX Text
675

AutoCAD SHX Text
DA1

AutoCAD SHX Text
2.4

AutoCAD SHX Text
550

AutoCAD SHX Text
100

AutoCAD SHX Text
Q   =15.2 CFS

AutoCAD SHX Text
100

AutoCAD SHX Text
Q   =21.2 CFS

AutoCAD SHX Text
100

AutoCAD SHX Text
Q   =13.4 CFS

AutoCAD SHX Text
INDICATES SUBAREA BOUNDARY

AutoCAD SHX Text
10

AutoCAD SHX Text
1204.0

AutoCAD SHX Text
ELEVATION

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
NODE

AutoCAD SHX Text
BARREN LAND COVERAGE

AutoCAD SHX Text
BAR

AutoCAD SHX Text
COMMERCIAL LAND COVERAGE

AutoCAD SHX Text
COM

AutoCAD SHX Text
1 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
1DA

AutoCAD SHX Text
FLOW DIRECTION

AutoCAD SHX Text
SOIL TYPE "B"

AutoCAD SHX Text
Q  =27.8 CFS

AutoCAD SHX Text
10

AutoCAD SHX Text
Q  =27.8 CFS

AutoCAD SHX Text
100

AutoCAD SHX Text
10 YEAR STORM

AutoCAD SHX Text
100 YEAR STORM

AutoCAD SHX Text
TRAVEL LENGTH (FT.)

AutoCAD SHX Text
ACREAGE

AutoCAD SHX Text
(AC.)

AutoCAD SHX Text
5-7DA

AutoCAD SHX Text
1.2

AutoCAD SHX Text
150

AutoCAD SHX Text
5-7 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
3-4 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
3-4DA

AutoCAD SHX Text
5-7 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
5-7DA

AutoCAD SHX Text
2 DWELLING UNITS PER ACRE 

AutoCAD SHX Text
2DA


6855.00

]
L

6350

Twe ] mwsovosowion | owe | o [ o ] ok |
I I I N
I I I I

m———

ZIROTR\ Rt I N

SHOULD CONSTRUCTION OF THE REQUIRED IMPROVEMENTS NOT
COMMENCE WITHIN TWO YEARS OF THE DATE OF APPROVAL
SHOWN HEREON AND CARRIED FORTH IN A DILIGENT MANNER,
THE CITY ENGINEER MAY REQUIRE REVISIONS TO THE PLANS TO
BRING THEM INTO CONFORMANCE WITH CONDITIONS AND
STANDARDS IN EFFECT.
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