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SHEET 2

SEWER AREA STUDY JN. 20165
TENTATIVE TRACT NO. 83674

THE PURPOSE OF THIS STUDY IS TO VERIFY THE CAPACITY OF TWO PROPOSED &"
V.C.P. PUBLIC SEWER MAINS FOR TENTATIVE TRACT NO. 63674 ONE CONNECTION
IN TILBURY DRIVE ¢ THE OTHER CONNECTION IN REGISTRY WAY. IN ADDITION, THE
CAPACITY OF THE PROFPOSED &" V.C.P. PUBLIC SEWER SYSTEM ALONG WITH THE
EXISTING V.C.P. PUBLIC SEWER IN 30TH STREET WEST FROM RANCHO VISTA BLVD.
TO AVENUE N-& AND TO THE EXISTING TRUNK SEWER IN 40TH STREET WEST AND
AVENUE N-8 WILL BE CHECKED FOR ADEQUATE CAPACITY. THE EXISTING V.C.P.
FROM 30TH STREET WEST TO AVENUE N-& 1S ROUTED THRU VARIOUS EXISTING
TRACTS, THEREFORE, THIS STUDY WILL CHECK CRITICAL CONNECTION POINTS FOR
ADEQUATE CAPACITY ALONG THESE TRACTS.

LINE SEE CONTRIBUTORY AREA ON MAF S|

A COEFFICIENTS (PER SHEETS 7-9)

76.0 ACRES PARK= 0.006752 CFS/AC

473.0 ACRES R-1= 0.004 CFS/AC

4,000 STUDENTS (S5CHOOL) = 0.000023 CFS/STUDENT
23.0 ACRES COMMERCIAL= 0.0 15 CFS/AC

39 ACRES FUTURE CHURCH PROJECT = 0.015 CFS/AC

FLOWS:
(76.0 AC *0.006752 CFS/AC) + (473.0 AC * 0.004 CFS/AC) + (4,000 STUDENTS *
0.000023 CFS/STUDENT) + (23.0 AC * 0.015 CFS/AC) + (39.0 AC " 0.015 CFS/AC =3.42 CFS

LINE/AREA
A

FLOWS
@ 3.42 CFS > 2.32 CFS
(EXISTING 15" VCP MAIN @ 0.52% MIN. FLOWING 1/2 FULL- SEE SHEET | 1)

LINE SEE CONTRIBUTORY AREA ON MAP S|

B COEFFICIENTS (PER SHEET 7)
80.0 ACRES R-1= 0.004 CFS/AC

FLOWS
80.0 AC * 0.004 CFS/AC = 0.32 CFS




SHEET 3

SEWER AREA STUDY IN. 20165
TENTATIVE TRACT NO. 83674

LINE/AREA
Al+|B

FLOWS
@ 3.42 CFS + 0.32 CFS = 3.74 CFS > 2.32 CFS
(EXISTING 15" VCP MAIN @ O0.52% MIN. FLOWING 1/2 FULL- SEE SHEET 1 1)

LINE  sEe CONTRIBUTORY AREA ON MAP S |

C
COEFFICIENTS (PER SHEET 7)
195.0 ACRES R-1= 0.004 CFS/AC (25 AC PROPOSED TENTATIVE TRACT &3674)
2.0 ACRES R-3= 0.012 CFS/AC
FLOWS

(195.0 AC * 0.004 CFS/AC) + (12.0 AC * 0.012 CFS/AC) = 0.92 CFS

FLOWS

@ 25 AC * 0.004 CFS/AC (A PORTION OF PROPOSED TENTATIVE TRACT NO. 83674=
O0.10CFS < 0.35 CFS
(PROPOSED &" VCP SEWER @ 0.4% MIN. FLOWING /2 FULL- SEE SHEET 10)

FLOWS
OK|l 0.92 > 2.04 CFS
(EXISTING 15" VCP SEWER @ O.4% MIN. FLOWING 1/2 FULL- SEE SHEET | 2)

LINE/AREA
Al+|B|l+]|C

FLOWS
@ 3.42CFS + 0.32 CFS + 0.92 CFS = 4.66 CFS > 2.04 CFS
(EXISTING 15" VCP MAIN @ 0.4% MIN. FLOWING /2 FULL- SEE SHEET 12)

NOTE: SEE COMMENTS IN CONCLUSION

LINE ~ SEE CONTRIBUTORY AREA ON MAP S|

D COEFFICIENTS (PER SHEET 7)
486.0 ACRES R-1= 0.004 CFS/AC

FLOWS
456.0 AC * 0.004 CFS/AC = 0.19 CFS




SHEET 4

SEWER AREA STUDY JN. 20165
TENTATIVE TRACT NO. 83674
LINE/AREA
Al+[B]+[c]+][D
FLOWS

@ 3.42 CFS + 0.32CFS + 0.92CFS + 0.19 CFS = 4.865 CFS > 2.04 CFS
(EXISTING 15" VCP MAIN @ O0.4% MIN. FLOWING /2 FULL- SEE SHEET 12)

NOTE: SEE COMMENTS IN CONCLUSION

LINE SEE CONTRIBUTORY AREA ON MAF S|

E COEFFICIENTS (PER SHEET 7)
242.0 ACRES R-1 = 0.004 CFS/AC (20 AC PROPOSED TENTATIVE TRACT 83674)
41.0 ACRES COMMERCIAL= 0.015 CFS/AC

FLOWS

@ 20 AC * 0.004 CFS/AC (A PORTION OF PROFPOSED TENTATIVE TRACT NO. 63674=
0.06 CFS < 0.38 CFS

(PROPOSED &" VCP SEWER @ 0.4% MIN. FLOWING /2 FULL- SEE SHEET 10)

FLOWS:
(242.0 AC * 0.004 CFS/AC) + (41.0 AC * 0.015 CFS/AC)=1.58 CFS

LINE/AREA
Al+|B|+|C|+|D|+|E
FLOWS
@ 342 CFS 4+ 0.32CFS +0.92CFS + 0.19CFS + 1.586CFS5= 6.43 CFS >
3.32 CFS

(EXISTING 18" VCP MAIN @ 0.4% MIN. FLOWING /2 FULL- SEE SHEET 14)

NOTE: SEE COMMENTS IN CONCLUSION

LINE SEE CONTRIBUTORY AREA ON MAP S |
F

COEFFICIENTS (PER SHEET 7)
42.0 ACRES R-1= 0.004 CFS/AC
FLOWS:

42.0 AC * 0.004 CFS/AC= 0.17 CFS




SHEET 5

SEWER AREA STUDY JN. 20165
TENTATIVE TRACT NO. 83674
LINE/AREA
Al+|B|+|C|+|D|+|E|+]|F
FLOWS

@ 3.42 CFS + 0.32CFS + 0.92CFS + 0.19CFS + 1.586CFS + 0.17 CFS =
6.60 CFS > 5.01 CFS
(EXISTING 21" VCP MAIN @ O0.4% MIN. FLOWING /2 FULL- SEE SHEET 15)

LINE
G

SEE CONTRIBUTORY AREA ON MAP S|

COEFFICIENTS (PER SHEET 7)
259.0 ACRES R-1 = 0.004 CFS/AC
| 3.0 ACRES COMMERCIAL= 0.015 CFS/AC

FLOWS:
(259.0 AC * 0.004 CFS/AC) + (13.0 AC * 0.015 CFS/AC)= 1.23 CFS < 3.79 CFS
(EXISTING 15" VCP MAIN @ 1.38% MIN. FLOWING /2 FULL- SEE SHEET 16)

LINE SEE CONTRIBUTORY AREA ON MAP S|

H COEFFICIENTS (PER SHEET 7)
21.0 ACRES R-1= 0.004 CFS/AC

FLOWS
21.0 AC " 0.004 CFS/AC = 0.0564 CFS

LINE/AREA
G|+ |H

FLOWS
.23 CFS + 0.0864 CFS = 1.31CFS < 3.23 CFS
(EXISTING 15" VCP MAIN @ |.0% MIN. FLOWING /2 FULL- SEE SHEET 13)

LINE/AREA
Al+|Bl+|C|+|D|+|E|+|F|+ |G|+ |H

FLOWS

@ 3.42CFS+0.32CFS+0.92CFS +0.19CFS + . 58CFS + 0.17CFS + 1.23 CFS
+ 0.084 CFS = 7.91 CFS > 5.01 CFS
(EXISTING 21" VCP MAIN @ 0.4% MIN. FLOWING /2 FULL- SEE SHEET 15)




SHEET 6

SEWER AREA STUDY IN. 20165
TENTATIVE TRACT NO. 83674

CONCLUSION

ADDING THE PROFPOSED TENTATIVE TRACT NO. 63674 TO THE EXISTING SEWER
SYSTEM IN REGISTRY WAY & THE EXISTING SEWER SYSTEM IN TILBURY DRIVE
DOES EXCEED THE CAPACITY OF A PORTION OF THE SEWER SYSTEM DOWN
STREAM WHEN USING THE STANDARD METHODS OF DESIGN FOR THE CITY OF
PALMDALE. HOWEVER, BASED ON INFORMATION FROM THE CITY OF PALMDALE
SEWER MASTER PLAN FINAL REPORT PREPARED BY RMC IN SEPTEMBER 2009,
THE SEWER RUNOFF VALUES USED FOR THE PROPOSED PROJECT ARE
CONSERVATIVE AND AS A SEWER STUDY AREA INCREASES IN SIZE THE FLOW
VALUES TEND TO BECOME UNREALISTIC (WHICH MAY BE HAPPENING IN THIS
STUDY). ACCORDING TO THE RMC REPORT A DRY WEATHER FLOW TEST (FLOW
METER 549) WAS PERFORMED DOWNSTREAM OF THIS SEWER STUDY AREA AND
THE AVERAGE AND PEAK FLOW WERE 2. 12 CFS AND 3.70 CFS RESPECTIVELY (
SEE REFERENCE SHEETS |7-19). THIS SHOWS THAT THE CURRENT SEWER AREA
STUDY SEEMS TO BE OVERESTIMATING THE ACTUAL FLOWS BY A LARGE DEGREE.
LOOKING AT THE MINIMUM FIPE CAPACITY OF A | 5" VCP SEWER AT 0.4% BEING
2.04 CFS (FLOWING /2 FULL) AND THE PEAK MEASURED DOWNSTREAM FLOW
OF 3.70 CFS (WHICH ALSO INCLUDES LARGE AREAS SOUTHWEST OF THE
CURRENT STUDY AREA), IT SEEMS THAT ADDING THE PROPOSED PROJECT AREA
TO THE EXISTING SEWER SYSTEM IN REGISTRY WAY & THE EXISTING SEWER
SYSTEM IN TILBURY DRIVE WILL NOT EXCEED THE SEWER CAPACITY.




Estimated Average Daily Sewage Flows for Various Occupancies

Occupancy

Abbreviation

*Average daily flow

Apartment Buildings:
Bachelor or Single dwelling units
1 bedroom dwelling units

2 bedroom dwelling units

3 bedroom or more dwelling units
Auditoriums, churches, etc.
Automobile parking

Bars, cocktails lounges, etc.
Commercial Shops & Stores
Hospitals (surgical)
Hospitals (convalescent)
Hotels

Medical Buildings

Motels

Office Buildings
Restaurants, cafeterias, etc.
Schools:

Elementary or Jr. High

High Schools

Universities or Colleges
College Dormitories

Apt
Apt
Apt
Apt
Aud
P
Bar
CS
HS
HC
H
MB
MB
Off

S
HS
u
CD

150
200
250
300

25
20
100
500
85
150
300
150
200
50

10
15
20
85

gal/D.U.

gal/D.U.

gal/D.U.

gal/D.U.

gal/seat

gal/1000 sq ft gross floor area
gal/seat

gal/1000 sq ft gross floor area
gal/bed

gal/bed

gal/room

gal/1000 sq ft gross floor area
gal/unit

gal/1000 sq ft gross floor area
gal/seat

gal/student
gal/student
gal/student
gal/student

*Multiply the average daily flow by 2.5 to obtain the peak flow

Zoning Coefficients

Zone Coefficient (cfs/Acre)
Agriculture 0.001
Residential*:
R-1 0.004
R-2 0.008
R-3 0.012
R-4 0.016*
Commercial:
C-1 through C-4 0.015%*
Heavy Industrial:
M-1 through M-4 0.021*

* Individual building, commercial or industrial plant capacities shall be the determining factor when they
exceed the coefficients shown
* Use 0.001 (cfs/unit) for condominiums only

SHEET 7
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SHEET 7


COMMERCIAL ZONING -

COMMERCIALINDUSTRIAL
/SPECIAL ZONING EY
] AVERAGE FLOW PEAK FLOW
USE ZONING DESIGNATION BASIS OF DALY FLOW | oerrreeNTROR | COBFFICIENTFOR € - Genaral Commercial
: COMPUTATION
__Qaversge pea
Incoor Theave c 0.000193 cfs/1,000 SF |0.008424 cts/acre{ 0.021060 . cts/acre cao~c;:::-::m-..
Laundry (o 0.005918 cfe/1,000 SF [0.257778 ctsfacre| 0.644445 cis/acre cPo-C clat Pt
’ Deveiopment
Lumoer Yard c, LI, M1 0.000039 cfs/1,000 SF °‘°°I’a?r‘:’ 15 | 0.004212 ctvacre H - Hospitel
.0016
Dry Manutacturing (Light) Lt 0.000039 cts/1,000 SF 0 °°,‘a;§ €1 | 0.004212 ctwacre OP - Ottice Projessional
Manutacturing i
Megt . .0337 .
(Meatum, Heavy) MLHI 0.000310 cfs/1,000 SF |0.013504 cts/acre| 0.033759 cts/acre RC - Regional Commercial
Medcal Office Buikiing C,CBD, CPD 0.000465 cts/1.000 SF [0.020255 cts/acre| 0.050639 cts/acre
1006752 ct
Mortuary/Cemetery o) 0.000155 cfs/1,000 SF °°°,acri €15 10.016880 ctwacre INDUSTRIAL ZONING KEY
001688 cts
Nursery/Greenhouse C,L1! 0.000039 cts/1,000 SF racre 0.004220 ctw/acre L1- Light Industrial
Office Buikding oP 0.000310 cts/1,000 SF 0'0‘/:::: ¢S | 4.033759 ctsiacre M | - Medlum industriai
Open Storage Hi 0.000039 cfe/1,000 SF 0'00/‘:::2 €15 10.004220 ct/acre H | - Heavy Industriai
Protessional Building oP 0.000465 cts/1,000 SF |0.020255 ctsfacre| 0.050639 ctw/acre BP - Business Park
Restaurant C,CBD, CPD 0.001547 cts/1,000 SF  |0.067393 ctwacre| 0.168482 cts/acre
- 0.000155 cts 0.000388 cts SPECIAL PURPOSE
School (Boarding) (o] 0.000155 cts/Student /Student /Stugent ZOMING KEY
0.013504 cts 0.033759 cts
Schoot (Private) (o] 0.000310 cis/1,000 SF Jacre racre O - Open Space -
0.000016 cts 0.000039 cis
School (Elementary of Jr. High) (o] 0.000016 cts/Student ISiuent /Stugent
0.000023 cts 0.000053 cts
School (High School) (o] 0.000023 ctfs/Student /Student /Stugent
- 0.000031 cts 0.000077 cts
CollegesUniversity (o] 0.000031 cts/Student ISiugent IStugent
A 0.000132 cts 0.000329 cts
College Domitories (o] 0.00132 cts/Stuaent /Stugent /Student
7
Service Shop c, Ll 0.000155 cfs/1,000 SF °‘°°fac“;i €' 10016880 ctsracre
Service Staton C, LI 0.000155 cfs/1,000 SF [0.006752 cts/acre| 0.016880 cts/acre
Shopping Center C 0.000503 cts/1,000 SF |0.021903 cts/acre| 0.054757 ctyacre
Supermarket C 0.000232 c1s/1,000° SF |0.010109 cts/acre| 0.025272 cts/acre
Regionai Man RC 0.000232 cfs/1.000 SF [0.010109 cts/acre{ 0.025272 cts/acre
Warenousing HI 0.000039 c1$/1,000 SF |0.001685 ctsfacre| 0.004212 ctsacre
whotesale Cutiet C, LI 0.000155 cfs/1.000 SF | .006752 ctwacre | 0.016880 cts/acre

Table 2.4.9.3.1

SEWER LOAD COEFFICIENTS BY ZONING (Continued)

SHEET 8

Section 2.4 SEWER IMPROVEMENT PLANS -
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COMMERCIALANOUSTRIAL

/SPECIAL ZONING
AVERAGE FLOW PEAK FLOW
use ZONING DESIGNATION A ™" | comrcenTrOR | cosraenTroR COMMERCAL ZONING
Qaverage Qpaak K=Y
0.000008 cts 0.000019 cts
Alrport LI, M1, HI 0.000008 cts/Passenger IPass IPass C - Ganeral Commaercial
Anumal Kennets RR-1, RR-2.5 0.000155 cfs/1,000 SF 0.006752 cfs | 4880 ctvacre CB80 - Canirat Business
’ /acre District
Auditorium, Entertainmen C,CBD, CPD 0.000841 ctsr1,000 sF | 0023588 s 14058069 cryacre CPO - Commerciai Planned
lacre Deveiocpmem
0.00005 cfs/1,000 SF Gross 0.002178 cts
N 4 -
Auto Pamlr?w Factiites (] Floor Area lacre 0.005445 cte/acre H - Hospitsd
Auto Sales/Repa c 0.000155 cts/1,000 SF °'°°fa7:f§ S 10016880 cts/acre OP - Oftice Promssional
. 0.000016 cts 0.000039 cts
Bathhouses, Swimming Pools c,0 0.000016 cts/Person IPerson IPerson RC - Regional Commercia
Bar, Cockuail Lounge,
’ L ! X
Night Ciub, etc. C,CBD, CPD 0.000541 cts/1,000 SF |0.023588 cts/acre| 0.058969 ctsacre
Bowiing/Skating C 0.000232 c18/1,000 SF [0.010109 ctssacref 0.025272 cts/acre
Tunnei (No Recycting):
3’0022;’":5:2‘203. s‘.t 0.249337 ctvacre] 0.623344 cte/acre
Car Wasn C oo o CYoIng) 10.181950 ctuiacre| 0454875 ctsiacre
: . .04 .
Seil.erve Ward: 0.047175 cts/acre| 0,117939 cts/acre
0.001083 cts/1,000 SF
4
Churen c 0.000078 cts/1,000 SF | 0003376 cts | 0.006440 cts INDUSTRIAL ZONING KEY
facre facre
Club (Service) C 0.000193 ¢!s/1,000 SF 10.008424 cts/acre| 0.021060 cts/acre L1+« Ugm {ncustrisl
«006752 cts
Commercial Shops & Stores C,CBD, CPD 0.000155 cts/1,000 SF Jacre 0.016880 cts/acre M | - Medium Incustrial
0.00019Q cts/Bea| 0.000483 ctfs/Bed X
Convalescent Home C,CPD 0.000193 cts/Bed X 1Acreage X 1/Acreage H i - Heavy Industrisi
; 0.000016 cts X 0.000039 cfs X
Convention Center, Fairgrouna, 0.000016 cts X Average
Racetrack, Sports St /Arena C,CPD Dally Attendance Avg. Attendance X| Avg. Attendance X BP - Business Park
1/Acreage i/Acreage
Drive-n Theatre C 0.000031 c¢ts/1,000 SF {0.001348 cts/acref 0.003370 cts/acre
0.000054 cts 0.000135 cts SPECIAL PURPOSE
Factones Li MI, HI 0.000054 cts/PersorvShift /PersorvShift /PersorvsShift ZONING KEY
Flnanciat institution (Bank, Creait - 0.006752 cts
Unian, ex.) c,op 0.000155 cts/1,000 SF iacre 0.016880 cts/acre O - Open Space
Goit Course, Camp, and Park . 0.006752 cts
(Structures ana Improvements) 0 0.000155 ¢ts/1,000 SF Jacre 0.016880 ctvacre
{With Showers): {With Showers): (Wih Showers):
0.000930 ct$/1,000 SF ]0.040511 cts/acre| 0.101277 cte/acre
Heaith N
eaih Spa, Gymnasium c (Without Showers):. | (Witnout Showers):| (Without Showers):
0.000465 cts/1,000 SF |0.020255 cts/acre| 0.050639 cte/acre
0.000232 cts 0.000580 cts
Hotel, Motel, Roaming House C 0.000232 cfs/Room(Unit) /Room(unit) /Room(Unit)
Hospial {Surgicat) H 0.000775 cis/Bed 0.00077S cts/Bed| 0.001938 cfs/Bed
Hospital {Convalescent) H 0.019375 cts/Bed 0.019375 cts/Bea| 0.048438 cts/Bed

Table 2.4.9.3.1

SEWER LOAD COEFFICIENTS BY ZONING (Continu‘ed)

Section 2.4 SEWER IMPROVEMENT PLANS -
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CIVILDESIGN CORP.
Consulting Engineers
250 S. Lena Rd.

San Bernardino, CA 92408
(909)885-3806

Inside Diameter
( 8.00 in.)

* *

NANNNNNNNNNNNNNNNNNNNN

—~
* Water * |
|
* * I
|
* * ( 4.00 in.)
( 0.333 ft.)
* * I
* * I
* \Y;
Circular Channel Section
Flowrate ... ... ... ...... 0.382 CFS
Velocity ... ... ... ..... 2.189 fps
Pipe Diameter ............. 8.000 inches
Depth of Flow ............. 4._.000 1inches
Depth of Flow ............. 0.333 feet
Critical Depth ... ._...._.... 0.288 feet
Depth/Diameter (D/d) ..... 0.500
Slope of Pipe ... ... ..... 0.400 %
X-Sectional Area .......... 0.175 sq. ft.
Wetted Perimeter .......... 1.047 feet
ARN(2/3) oo 0.053
Mannings "n® .. ... ... ... 0.013
Min. Fric. Slope, 8 inch
Pipe Flowing Full _.__.._. 0.100 %

SHEET 10
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CIVILDESIGN CORP.
Consulting Engineers
250 S. Lena Rd.

San Bernardino, CA 92408
(909)885-3806

Inside Diameter
( 15.00 in.)

* *

NANNNNNNNNNNNNNNNNNNNN

—~
* Water * |
|
* * I
|
* * ( 7.50 in.)
( 0.625 ft.)
* * I
* * I
* \Y;
Circular Channel Section
Flowrate ... ... ... ...... 2.329 CFS
Velocity ... ... ... ..... 3.796 Tps
Pipe Diameter ............. 15.000 inches
Depth of Flow ............. 7.500 inches
Depth of Flow ............. 0.625 feet
Critical Depth ... ._...._.... 0.607 feet
Depth/Diameter (D/d) ..... 0.500
Slope of Pipe ... ... ..... 0.520 %
X-Sectional Area .......... 0.614 sq. ft.
Wetted Perimeter .......... 1.963 feet
ARN(2/3) oo 0.283
Mannings "n® .. ... ... ... 0.013
Min. Fric. Slope, 15 inch
Pipe Flowing Full _.__.._. 0.130 %

SHEET 11
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CIVILDESIGN CORP.
Consulting Engineers
250 S. Lena Rd.

San Bernardino, CA 92408
(909)885-3806

Inside Diameter
( 15.00 in.)

* *

NANNNNNNNNNNNNNNNNNNNN

—~
* Water * |
|
* * I
|
* * ( 7.50 in.)
( 0.625 ft.)
* * I
* * I
* \Y;
Circular Channel Section
Flowrate ... ... ... ...... 2.043 CFS
Velocity ... ... ... ..... 3.329 Tps
Pipe Diameter ............. 15.000 inches
Depth of Flow ............. 7.500 inches
Depth of Flow ............. 0.625 feet
Critical Depth ... ._...._.... 0.567 feet
Depth/Diameter (D/d) ..... 0.500
Slope of Pipe ... ... ..... 0.400 %
X-Sectional Area .......... 0.614 sq. ft.
Wetted Perimeter .......... 1.963 feet
ARN(2/3) oo 0.283
Mannings "n® .. ... ... ... 0.013
Min. Fric. Slope, 15 inch
Pipe Flowing Full _.__.._. 0.100 %

SHEET 12
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CIVILDESIGN CORP.
Consulting Engineers
250 S. Lena Rd.

San Bernardino, CA 92408
(909)885-3806

Inside Diameter

( 15.00 in.)
*
* *
* *
* *
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\_ - X
* Water * |
|
* * I
|
* * ( 7.50
( 0.625
* * I
* * I
* \Y;
Circular Channel Section
Flowrate ... ... ... ...... 3.230 CFS
Velocity ... ... ... ..... 5.264 Tps
Pipe Diameter ............. 15.000 inches
Depth of Flow ............. 7.500 inches
Depth of Flow ............. 0.625 feet
Critical Depth ... ._...._.... 0.725 feet
Depth/Diameter (D/d) ..... 0.500
Slope of Pipe ... ... ..... 1.000 %
X-Sectional Area .......... 0.614 sq. ft.
Wetted Perimeter .......... 1.963 feet
ARN(2/3) oo 0.283
Mannings "n® .. ... ... ... 0.013
Min. Fric. Slope, 15 inch
Pipe Flowing Full _.__.._. 0.250 %

SHEET 13
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CIVILDESIGN CORP.
Consulting Engineers
250 S. Lena Rd.

San Bernardino, CA 92408
(909)885-3806

Inside Diameter
( 18.00 in.)

* *

NNNNNNNNNNNNNNNNNNNNN
* Water *

~
I
I
I
I

* * ( 9.00 in.)
( 0.750 ft.)

Flowrate ... ... ... ...... 3.322 CFS
Velocity ... ... ... ..... 3.759 Tps
Pipe Diameter ............. 18.000 inches
Depth of Flow ............. 9.000 1inches
Depth of Flow ............. 0.750 feet
Critical Depth ... ._...._.... 0.690 Teet
Depth/Diameter (D/d) ..... 0.500
Slope of Pipe ... ... ..... 0.400 %
X-Sectional Area .......... 0.884 sq. ft.
Wetted Perimeter .......... 2.356 fTeet
ARN(2/3) oo 0.459
Mannings "n® .. ... ... ... 0.013
Min. Fric. Slope, 18 inch

Pipe Flowing Full _.__.._. 0.100 %
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CIVILDESIGN CORP.
Consulting Engineers
250 S. Lena Rd.

San Bernardino, CA 92408
(909)885-3806

Inside Diameter

( 21.00 in.)
*
* *
* *
* *
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\_ - X
* Water * |
|
* * I
|
* * ( 10.50
( 0.875
* * I
* * I
* \Y;
Circular Channel Section
Flowrate ... ... ... ...... 5.011 CFS
Velocity ... ... ... ..... 4.166 fTps
Pipe Diameter ............. 21.000 1inches
Depth of Flow ............. 10.500 inches
Depth of Flow ............. 0.875 feet
Critical Depth ... ._...._.... 0.822 feet
Depth/Diameter (D/d) ..... 0.500
Slope of Pipe ... ... ..... 0.400 %
X-Sectional Area .......... 1.203 sq. ft.
Wetted Perimeter .......... 2.749 feet
ARN(2/3) oo 0.693
Mannings "n® .. ... ... ... 0.013
Min. Fric. Slope, 21 inch
Pipe Flowing Full _.__.._. 0.100 %
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CIVILDESIGN CORP.
Consulting Engineers
250 S. Lena Rd.

San Bernardino, CA 92408
(909)885-3806

Inside Diameter

( 15.00 in.)
*
* *
* *
* *
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\_ - X
* Water * |
|
* * I
|
* * ( 7.50
( 0.625
* * I
* * I
* \Y;
Circular Channel Section
Flowrate ... ... ... ...... 3.794 CFS
Velocity ... ... ... ..... 6.184 fps
Pipe Diameter ............. 15.000 inches
Depth of Flow ............. 7.500 inches
Depth of Flow ............. 0.625 feet
Critical Depth ... ._...._.... 0.787 feet
Depth/Diameter (D/d) ..... 0.500
Slope of Pipe ... ... ..... 1.380 %
X-Sectional Area .......... 0.614 sq. ft.
Wetted Perimeter .......... 1.963 feet
ARN(2/3) oo 0.283
Mannings "n® .. ... ... ... 0.013
Min. Fric. Slope, 15 inch
Pipe Flowing Full _.__.._. 0.345 %
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