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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 =

A
LINE

3.42 CFS3.42 CFS

SHEET 2

TENTATIVE TRACT NO. 83674

LINE
B

THE PURPOSE OF THIS STUDY IS TO VERIFY THE CAPACITY OF TWO PROPOSED 8"
V.C.P. PUBLIC SEWER MAINS FOR TENTATIVE TRACT NO. 83674 ONE CONNECTION
IN TILBURY DRIVE & THE OTHER CONNECTION IN REGISTRY WAY. IN ADDITION, THE
CAPACITY OF THE  PROPOSED 8" 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-8 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-8 IS ROUTED THRU VARIOUS EXISTING
TRACTS, THEREFORE, THIS STUDY WILL CHECK CRITICAL CONNECTION POINTS FOR
ADEQUATE CAPACITY ALONG THESE TRACTS.

J.N. 20165SEWER AREA STUDY

FLOWS
3.42 CFS > 2.32 CFS
(EXISTING 15" VCP MAIN @ 0.52% MIN. FLOWING 1/2 FULL- SEE SHEET 11)

A
LINE/AREA

SEE CONTRIBUTORY AREA ON MAP S1

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 (SCHOOL) = 0.000023 CFS/STUDENT
23.0 ACRES COMMERCIAL= 0.015 CFS/AC
39 ACRES FUTURE CHURCH PROJECT = 0.015 CFS/AC

SEE CONTRIBUTORY AREA ON MAP S1

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

FLOWS
80.0 AC * 0.004 CFS/AC = 0.32 CFS

OK



LINE
D

SEWER AREA STUDY J.N. 20165

C
LINE

SHEET 3

OK

LINE/AREA
BA +

FLOWS
3.42 CFS + 0.32 CFS = 3.74 CFS > 2.32 CFS
(EXISTING 15" VCP MAIN @ 0.52% MIN. FLOWING 1/2 FULL- SEE SHEET 11)

SEE CONTRIBUTORY AREA ON MAP S1

COEFFICIENTS (PER SHEET 7)
195.0 ACRES R-1= 0.004 CFS/AC (25 AC PROPOSED TENTATIVE TRACT 83674)
12.0 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

SEE CONTRIBUTORY AREA ON MAP S1

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

FLOWS
48.0 AC * 0.004 CFS/AC = 0.19 CFS

TENTATIVE TRACT NO. 83674

OK

FLOWS
25 AC * 0.004 CFS/AC (A PORTION OF PROPOSED TENTATIVE TRACT NO. 83674=
0.10 CFS < 0.38 CFS
(PROPOSED 8" VCP SEWER @ 0.4% MIN. FLOWING 1/2 FULL- SEE SHEET 10)

OK
FLOWS
0.92 > 2.04 CFS
(EXISTING 15" VCP SEWER @ 0.4% MIN. FLOWING 1/2 FULL- SEE SHEET 12)

+ C

FLOWS
3.42CFS + 0.32 CFS + 0.92 CFS = 4.66 CFS > 2.04 CFS
(EXISTING 15" VCP MAIN @ 0.4% MIN. FLOWING 1/2 FULL- SEE SHEET 12)

NOTE: SEE COMMENTS IN CONCLUSION

+A B
LINE/AREA

NO



SHEET 4

E
LINE

LINE
F

J.N. 20165SEWER AREA STUDY

+ D

NO

LINE/AREA
BA +

FLOWS
3.42 CFS + 0.32 CFS + 0.92 CFS + 0.19 CFS = 4.85 CFS > 2.04 CFS
(EXISTING 15" VCP MAIN @ 0.4% MIN. FLOWING 1/2 FULL- SEE SHEET 12)

NOTE: SEE COMMENTS IN CONCLUSION

C+

SEE CONTRIBUTORY AREA ON MAP S1

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:
(242.0 AC * 0.004 CFS/AC) + (41.0 AC * 0.015 CFS/AC)= 1.58 CFS1.58 CFS

FLOWS
3.42 CFS + 0.32 CFS + 0.92 CFS + 0.19 CFS + 1.58 CFS= 6.43 CFS >
3.32 CFS
(EXISTING 18" VCP MAIN @ 0.4% MIN. FLOWING 1/2 FULL- SEE SHEET 14)

NOTE: SEE COMMENTS IN CONCLUSION

+ E+ C+A B
LINE/AREA

NO

D+

SEE CONTRIBUTORY AREA ON MAP S1

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

FLOWS:
42.0 AC * 0.004 CFS/AC= 0.17 CFS

TENTATIVE TRACT NO. 83674

OK

FLOWS
20 AC * 0.004 CFS/AC (A PORTION OF PROPOSED TENTATIVE TRACT NO. 83674=
0.08 CFS < 0.38 CFS
(PROPOSED 8" VCP SEWER @ 0.4% MIN. FLOWING 1/2 FULL- SEE SHEET 10)



LINE
H

SEWER AREA STUDY J.N. 20165

SHEET 5

+ F+ D

OK

LINE/AREA
BA + C+ E+

FLOWS
3.42 CFS + 0.32 CFS + 0.92 CFS + 0.19 CFS + 1.58 CFS + 0.17 CFS =
6.60 CFS > 5.01 CFS
(EXISTING 21" VCP MAIN @ 0.4% MIN. FLOWING 1/2 FULL- SEE SHEET 15)

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 1/2 FULL- SEE SHEET 16)

SEE CONTRIBUTORY AREA ON MAP S1

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

G
LINE

OK

FLOWS
21.0 AC * 0.004 CFS/AC = 0.084 CFS

SEE CONTRIBUTORY AREA ON MAP S1

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

OK

HG +

FLOWS
1.23 CFS + 0.084 CFS = 1.31CFS < 3.23 CFS
(EXISTING 15" VCP MAIN @ 1.0% MIN. FLOWING 1/2 FULL- SEE SHEET 13)

LINE/AREA

+ G

FLOWS
3.42 CFS + 0.32 CFS + 0.92 CFS + 0.19 CFS + 1.58 CFS + 0.17 CFS + 1.23 CFS
+ 0.084 CFS = 7.91 CFS > 5.01 CFS
(EXISTING 21" VCP MAIN @ 0.4% MIN. FLOWING 1/2 FULL- SEE SHEET 15)

+ E+ C+A B
LINE/AREA

OK

D+ F+ H+

TENTATIVE TRACT NO. 83674



ADDING THE PROPOSED TENTATIVE TRACT NO. 83674 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 17-19). THIS SHOWS THAT THE CURRENT SEWER AREA
STUDY SEEMS TO BE OVERESTIMATING THE ACTUAL FLOWS BY A LARGE DEGREE.
LOOKING AT THE MINIMUM PIPE CAPACITY OF A 15" VCP SEWER AT 0.4% BEING
2.04 CFS (FLOWING 1/2 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.

CONCLUSION

SEWER AREA STUDY J.N. 20165

SHEET 6

TENTATIVE TRACT NO. 83674
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COMMERClALANDUSTRlAL
tSPEOAL ZONING

BASIS OF DAiL Y FLOW
AIIER.t.C£ FlOW P£AIC FLOW

USE ~D£SIGNA77ON ~FOR ~FOR
COll'tlTA77ON 01,....011 0II8M

IndOOr T11eawe C 0.000193 clS/1,OOO SF 0.00&&24 clSfacre 0.021060. clSfacre

Laundry C 0.005918 clS/1,OOO SF 0.257178 clSfacre 0.644«5 clSfacre

LumI)er Yam C,LI, MI 0.000039 clS/1,OOO SF
0.001685 cIS 0.004212 clSfacre

/acre

Dry Manulact~1ng (Ug!1I) LI 0.000039 cls/1,Ooo SF
0.001685 cIs 0.004212 cIs/acre

/acre

Manufac~tng MI,H I 0.000310 cls/1.0oo SF 0.013504 cIs/acre 0.033759 cIs/acre
(Meotum, Heavy)

Medcal Ot1Ice BUIlding C, CSD, CPO 0.000465 cls/1.0oo SF 0.020255 clSfacre 0.050639 CIs/acre

Mortuary/Cemetery 0 0.000155 clslI,OOO SF
0.006752 cIs

I

0.016880 cIs/acre
/acre

Nursery/Greennouse C,LI 0.000039 cls/I,OOO SF
001688 cIS 0.004220 cIS/acr e

/acre

OfItce Building OP 0.000310 cls/1,Ooo SF
0.013504 cIS

0.033759 clSfacre
/acre

C»en S lor age HI 0.000039 cls/1,000 SF
0.001688 CIS 0.004220 cIs/acre

/acre

Prolesslonal Building OP 0.000465 clS/1,OOO SF 0.020255 clSfacre 0.050639 cIs/acre

Restaurant C, CSD, CPO 0.001547 clS/1.000 SF 0.067393 cIS/acre 0.1 680&82 clSfacre

School (Boarding) 0 0.000155 Cls/Sludent
0.000155 cIs 0.000388 cIs

/Sludent /Student

School (Prtvate) 0 0.000310cls/1,OOO SF
0.013504 cIs 0.033759 CIS

/acre lacre

School (Elementary 0( Jr. Hlg!1) 0 0.000016 cis/Student
0.000016 CIS 0.000039 cIS

/SIUdent IStudent

School (High School) 0 0.000023 cls/SIUde",
0.000023 cIs 0.000058 cIS

ISludent /Student

College/University 0 0.000031 c IS/S luden!
0.000031 cIs 0.000071 CIS

/Sludenl /Sludenl

CoUege Donnilotles 0 0.00132 Cls/SIUdent
0.000132 cIs 0.000329 cIS

/Sludent /Sludent

Service Shop C, LI 0.000 155 cls/1.000 SF
0.006752 cIs 0.016880 cIS/acre

/acre

SeMce Sialon C,LI 0.000155 cls/1,OOO SF 0.006752 clSfacre 0.016880 cIS/acre

Shopping Cenler C 0.000503 clS/1 ,000 SF 0.021903 cIS/acre 0.054757 cIS/acre

Supermal1<el C 0.000232 clS/1.0oo' SF 0.010109 cIS/acre 0.025272 cIS/acre

Regional Mal RC 0.000232 cls/1.000 SF 0.010109 cIs/acre 0.025272 cIS/acre

Warenousing HI 0.000039 cls/1,000 SF 0.001685 clSfacre 0.004212 cIs/acre

WhOlesale CUllet C,LI 0,000155 cls/I.0oo SF .006752 cIs/acre 0.016880 cIs/acre

COI8oIEROAL ZONING
1

1<EY

C. ~C-c:181

CBO. c.nct81 BU8Ine..
DI.trlC1

CPO.ComlMfcl8l PI8nn8d
o.velopmenl

H . Ho8!)UeI

OP . 0ttIc:e Pro18.8IoneI

RC . Re9lon8i Comm_clail

S H-T. 7

INDUSTRIAL ZOMNG KEY

L I - UgnI I_r'"

II I . Ihdlum IndUetrllll

HI. H8avy Indu8t".

BP. Bu.in... Pan.

SPEOAL PURPOSE
ZONING KEY

0 -C»en Space

Table 2.4.9.3.1 SEWER LOAD COEFFICIENTS BY ZONING (Continued)

Section 2.4 SEWER IMPROVEMENT PLANS-

mduran
Text Box
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COIrIMERClALANOUSTRfAL
ISPEaAL ZONING

BASIS CF OAiLY FLaw
AVEIIAGE FLOVII PEA/( FLOVII

USE ZOMNG0ESIGNA1JOI ~FOR ~FOR
COIIPUTATION 01..",,,. QpHOr

Alrpor. L I, MI, HI 0.000008 cIS/Passenger
0.000003 cIs 0.0000 19 CIS

/pasSenger /passenger

AniTlaJKennets RR-1, RR-2.5 0.000155 clS/l,Ooo SF
0.008752 cIs 0.018880 cIS/acre

/acre

Audllorlum. EntertalMlem C, CSD, CPD O.Ooo54t clS/l,Ooo SF
0.023588 cIs 0.058969 ctS/acre

/acre

AuIO Parking wi FaclUes C
0.00005 cts/!,OOO SF Gross 0.002178 cIs 0.0054~5 cIS/acre

Floor Area /acre

AuIOSaleS/Repair C 0.000155 clst! ,000 SF
0.006752 cIS 0.016880 cIS/acr e

/acre

Ba1httouses. Swimming Pools C,O 0.000016 cIS/Person
0.000016 cIs 0.000039 cIs

/Person /Person

Bar, COCkla1lL~e, C, CSD, CPD 0.000541 clstl,Ooo SF 0.023588 cIs/acre 0.058969 cIs/acre
Nlgnl Clue, ele.

BowllrglSka ling C 0.000232 clS/1 ,000 SF 0.010109 cIs/acre 0.025272 cIs/acre
.

Tunnet (No Recycling):
0.00572~ cls/1.0oo SF 0.249337 CIS/acrel 0.623344 cIS/acre

Car Wasn C
Tumet (Win Rec.,.:lIng): 0.181950 cIs/acre 0.454875 CIS/acr e
0.0~t77 cIS/1,Ooo SF 0.047175 clS/acr e 0.11 7939 cIs/acre

Setl.Serve Wan:!:
0.001083 cIS/I,OOO SF

Churcn C 0.000078 cls/1, 000 SF
0.0033 76 cIS 0.008<140 cIs

facre /acre

Club (ServICe} C 0.000193 cls/1, 000 SF 0.008<124 cIs/acre 0.021060 cIs/acre

CommerCIal Shops' SlOtes C, CSD, CPO 0.000155 cISlI,OOO SF
.006752 cIs 0.016880 cIs/ acre

/acre

Convalescen1 Home C,CPD 0.000193 cIs/Bed
0.000193 cIs/Bed 0.00~63 cIs/Bed

X I/Acreage XI/Acreage

Convention Center, FairgroUnd, 0.000016 cIs X Average
0.000016 CIS X 0.000039 cIs X

C,CPD Avg. Atten:!ance X Avg. Attendance X
Racetrack, Spons Stadium/ Arena Datiy Attendance

1/Acreage 11Acreage

Drlve4n Theatre C 0.000031 clS/1 ,000 SF 0.001348 cIs/acre 0.003370 cIs/acre

Factories L I, MI, HI 0.000054 cIs/Person/Shin
0.000054 cIs 0.0001:35 cIs

/Person/Shln /Person/Shin

FInancial Ins1llutlen (Bank, Creatt C,OP 0.000155 cls/1 ,000 SF
0.006752 cIs 0.016880 cIs/acre

Union, er:.) /acre

Golt Course. Camp, and Park
0 0.000155 cls/1 ,000 SF

0.006752 cIs 0.016880 cIS/acre
(Structures and Improvements) /acre

(With Showers,: (Wltn Showers': (Wlln Showers,:

Healn Spa, GymnasIUm C
0.000930 clS/l,Ooo SF 0.0~0511 cIS/acre 0.101277 cIs/acre

(Without ShowerS): (Wltnout Showers): (Wllhout Showers,:
0.000465 clSlI,Ooo SF 0.020255 cIs/acre 0.050639 cIs/acre

Hotet, MOlet. Rooming House C 0.000232 cIS/Room(Untt)
0.000232 cIS 0,000580 cIs
/Room(Unit) /Aoom(Unll)

Hosptlal (Surgrcal) H 0.000775 clS/B ed 0.000775 cIS/Bed 0.001938 clS/Bea

Hosp.la. (Convalescent) H 0.019375 cIs/Bed 0.019375 cIs/Bed 0.~80438 cIs/Bed

COIMEROAL ZOMNG
KEY

C . G8rwr8I CllmnWfclAll

ceo -Cent... BU8ine..
DI.trlct

CPO - Comnt8t'cl8lPI8nnea
o.II810pm8nt

H-Ho.plt..

op . OffIce Pro..8I11n81

RC. Aeg- Commerct.

-'"..

S\A-\'. 8

INDUSTRIAL ZOMNG KEY

L I . Ught Inauatrl81

.. I . Medium IndUetrl8l

H I -Heavy Inauetri81

BP . au..ne.. P.ne

SPEQAL PURPOSE
ZONING KEY
.

O. Open Space

Table 2.4.9.3.1 SEWER LOAD COEFFICIENTS BY ZONING (Continued)

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.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _ 
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  (  4.00 in.)
                                                    ( 0.333 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

                            Circular Channel Section
                            ------------------------

           Flowrate ..................        0.382  CFS
           Velocity ..................        2.189  fps
           Pipe Diameter .............        8.000  inches
           Depth of Flow .............        4.000  inches
           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
           AR^(2/3) ..................        0.053
           Mannings 'n' ..............        0.013
           Min. Fric. Slope, 8 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.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _ 
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  (  7.50 in.)
                                                    ( 0.625 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

                            Circular Channel Section
                            ------------------------

           Flowrate ..................        2.329  CFS
           Velocity ..................        3.796  fps
           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
           AR^(2/3) ..................        0.283
           Mannings 'n' ..............        0.013
           Min. Fric. Slope, 15 inch
              Pipe Flowing Full ......        0.130  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                         CIVILDESIGN CORP.                         .
     .                       Consulting Engineers                        .
     .                          250 S. Lena Rd.                          .
     .                     San Bernardino, CA 92408                      .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 15.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _ 
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  (  7.50 in.)
                                                    ( 0.625 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

                            Circular Channel Section
                            ------------------------

           Flowrate ..................        2.043  CFS
           Velocity ..................        3.329  fps
           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
           AR^(2/3) ..................        0.283
           Mannings 'n' ..............        0.013
           Min. Fric. Slope, 15 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.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _ 
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  (  7.50 in.)
                                                    ( 0.625 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

                            Circular Channel Section
                            ------------------------

           Flowrate ..................        3.230  CFS
           Velocity ..................        5.264  fps
           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
           AR^(2/3) ..................        0.283
           Mannings 'n' ..............        0.013
           Min. Fric. Slope, 15 inch
              Pipe Flowing Full ......        0.250  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                         CIVILDESIGN CORP.                         .
     .                       Consulting Engineers                        .
     .                          250 S. Lena Rd.                          .
     .                     San Bernardino, CA 92408                      .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 18.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _ 
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  (  9.00 in.)
                                                    ( 0.750 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

                            Circular Channel Section
                            ------------------------

           Flowrate ..................        3.322  CFS
           Velocity ..................        3.759  fps
           Pipe Diameter .............       18.000  inches
           Depth of Flow .............        9.000  inches
           Depth of Flow .............        0.750  feet
           Critical Depth ............        0.690  feet
           Depth/Diameter  (D/d) .....        0.500
           Slope of Pipe .............        0.400  %
           X-Sectional Area ..........        0.884  sq. ft.
           Wetted Perimeter ..........        2.356  feet
           AR^(2/3) ..................        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.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _ 
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 10.50 in.)
                                                    ( 0.875 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

                            Circular Channel Section
                            ------------------------

           Flowrate ..................        5.011  CFS
           Velocity ..................        4.166  fps
           Pipe Diameter .............       21.000  inches
           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
           AR^(2/3) ..................        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.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _ 
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  (  7.50 in.)
                                                    ( 0.625 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

                            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
           AR^(2/3) ..................        0.283
           Mannings 'n' ..............        0.013
           Min. Fric. Slope, 15 inch
              Pipe Flowing Full ......        0.345  %
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14 1.70 1.70 0.40 2.92 2.68 -8.13

103 0.06 0.08 32.40 0.15 0.14 -4.14

123 0.05 0.06 20.18 0.09 0.09 1.93

146 0.37 0.41 12.64 0.58 0.78 35.25

157 0.15 0.17 10.30 0.27 0.32 19.55

163 0.11 0.09 -10.59 0.25 0.16 -36.56

173 0.09 0.08 -9.55 0.25 0.16 -38.44

198 0.56 0.55 -2.79 1.16 0.86 -25.96

207 0.42 0.34 -18.84 0.60 0.50 -15.98

213 0.26 0.21 -20.61 0.41 0.32 -20.96

254 0.30 0.36 19.15 0.44 0.56 28.00

263 0.17 0.17 -0.25 0.29 0.26 -8.38

269 0.82 0.90 9.66 1.52 1.41 -7.82

284 0.55 0.56 2.89 1.04 0.88 -14.73

310 0.38 0.44 14.18 0.67 0.69 2.18

333 1.25 1.17 -6.15 2.03 2.06 1.33

339 0.67 0.67 -0.44 1.31 1.11 -15.66

356 0.57 0.54 -5.05 0.98 0.85 -13.26

362 0.41 0.42 1.87 0.70 0.66 -5.58

388 0.33 0.37 13.40 0.70 0.59 -16.39

418 0.11 0.14 21.86 0.21 0.21 -3.38

461 0.37 0.35 -4.67 0.67 0.56 -16.78

470 0.24 0.24 1.34 0.43 0.39 -9.36

479 0.07 0.07 6.97 0.14 0.13 -6.85

535 0.74 0.62 -16.72 1.00 0.94 -6.63

544 0.65 0.80 22.45 1.16 1.18 1.75

~549 (3) 1.27 -7.00 @ 2.32 -2.86

563 0.11 0.11 0.10 0.18 0.19 9.92

628 0.13 0.12 -10.82 0.26 0.17 -35.01

640 0.18 0.33 80.78 0.52 0.60 15.90

671 1.30 1.05 -19.58 2.00 1.80 -10.15

676 0.06 0.05 -21.85 0.10 0.08 -24.34

684 0.57 0.59 2.15 0.89 1.04 17.04

706 0.07 0.07 1.50 0.19 0.13 -31.02

L Y) t145d
;; 1. IL c.fs

'2,.-,9 Mjd
;;

'3.70 c.fs
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FINAL

Table 3-2: Dry Weather Calibration Results for Average and Peak Flows

Meter Model Weekday Weekday Weekday
Avg. Avg. Avg. Meter Model Peak

Flow Flow Flow Flow % Peak Peak Flow %
Surve m. d m. d Diff Flow Flow Diff
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