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Hydrology - Murrieta Canyon 
Academy 

The Murrieta Canyon Academy located at 24150 Hayes Avenue, Murrieta, California, is a fully 

functioning adult education school campus constructed during various phases. The proposed buildings 

are generally located within the existing softball fields located immediately north of the existing campus 

and south of Thompson Middle School. The existing Murrieta Canyon Academy buildings are to be 

demolished and new parking/landscape to be constructed. The goal of this study is to see if the 36" pipe 

out letting the on-site run-off will be able to handle the added run-off from the proposed improvements 

from Murrieta Canyon Academy and the existing run-off from Thompson Middle School. 100-year storm 

flows were modelled. 

Area A 

Area A starts at node 100, on the north portion of Thompson Middle School, run-off flows into a CB at 

node 101. The CB at 101 is connected to the pipe, node 102, that flows from Thompson Middle School, 

which is primarily impervious due to Thompson Middle School being an active public school. The run-off 

is conveyed through an existing 18" storm drain pipe to node 103, a 27" storm drain pipe. The "Q" at 

node 104 is 20.05 cfs. 

Area B 

Area B starts at node 200, on the north side of the existing field at Thompson Middle School. This flow 

drains into the south into an existing catch basin, node 201. The flow is then routed through the 

existing catch basin and into an existing storm drain pipe for 581' and connects to the existing 27" 

storm drain pipe, node 203. The "Q" at node 203 is 10.22 cfs. 

Flow from Area A and Area B are then confluenced at node 300. The flow from Area A and Area B then 

flow through a 36" pipe for 133' until node 301. The "Q" at node 301 If 24.43 cfs. 

Area C 
Area C starts at node 400, on the north side of the existing field at Thompson Middle School. This flow 

drains south and into a drop inlet CB, node 401. The CB at 401 is connected to a proposed 6" storm 

drain pipe, node 402, that flows from the CB to the proposed basin, which has subsurface 6" perforated 

pipes. The perforated pipes are then confluence with 301, at node 403. The "Q" at node 403 is 15.60 

cfs. 

Area D 

Area D starts at Node 600, on the north side of the parking lot at Thompson Middle School. This flow 

drains south into a drop inlet CB, node 601. The CB at 601 is connected to an existing storm drain pipe, 

node 602, which conveys the run-off from Thompson Middle School to node 603 via an existing 18" 

storm drain pipe. The run-off is conveyed through an existing 18" storm drain pipe to node 603. The "Q'' 

at node 603 is 8.70 cfs. 

Area E 

Area E starts at Node 700, on the north side of the southern parking lot at Thompson Middle School. 

This flow drains south into a drop inlet CB, node 701. The CB at 701 is connected to an existing storm 

drain pipe, node 702, which conveys the run-off from Thompson Middle School to node 703 via an 

existing 18" storm drain pipe. The run-off is conveyed through an existing 18" storm drain pipe to node 

703. The "Cl'' at node 703 is 7.75 cfs. 



In conclusion, the 36" pipe out letting the on-site run-off will be able to handle the added run-off from 

the proposed improvements from Murrieta Canyon Academy and the existing run-off from Thompson 
Middle School in a 100-year storm. 



Riverside Co unty Rational Hydrology Program 

CIVILCADD/ CIVILDESIGN Engineering Software, (c) 1989 - 2014 Version 9.0 
Rational Hydrology Study Date: 01/08/ 2J File!MCARATlOOABC.out 

MURRIETA CANYON ACADEMY 
AREA A / AREA B / AREA C RATIONAL METHOD STUDY 
TDM I SRU 
01/08/2020 

Hydrology Study Contro l Information 

English (in- l b) Units used in input data file 

e ~ogram License Se r ial Number 638 6 

Rational ~ethod Hydro l ogy Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 

Starn event (year) z 100 .00 Antecede nt Moisture CondiLion • 3 

Standard intensity-dura~ion curves da t a (Plate D-4.1) 
For the f Murrieta,Tmc,Rnch CaNorco J area usod. 
10 year storm 10 minute intensity• 2.36~ (In/Hr) 
10 year storm 60 minute intensity • O.B80(In/Hr) 
100 year storm 10 minute intensity = 3. 480(In/Hr) 
100 year storm 60 minute intensity • l.300(In/Hr) 

Storm event year - 100.0 
Calculated rainfall intensity data: 
l hour intensity • l.300 (In/ Hr) 
Slope of intensity duration curve ~ Q.5500 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process fron Point/ Station 100.000 t o Poi nt / St a~ion 101.000 
•••• INITIAL AREA EVALUATION•••• 

Initial area flow distance = 95.000 (Ft.) 
Top (of initial area) elevation 39.890 (Ft.) 
Bottom (of initial area) elevation • 3S.650 (Ft.l 
Difference in elevation ; 4.240 (Ft.) 
Slope - 0.04463 s(percent) ; 4.46 
TC • k( 0 .336)*[(lengthA3)/(elevation change))A0.2 
Warning: TC computed to be less than 5 min.; program is assuming the 
time of concentration is 5 minutes. 
Initial area time of concentration - 5.000 Min. 
Rainfall intensity u 5.033(In/Hr) for a 100.0 year storn 
MOBILE HOME PARR subarea type 
Runoff Coefficient= 0.890 
Decimal fraction soil group A= 0.000 
Decimal fraction soil group B,.. 0.000 
Decimal fraction soil group C 1.0009 

Dec imal fraction soil group D • 0.000 
RI index for soil(AMC 3) 84.40 
Pe~vious area fraction= 0.250; Impervious fraction 0.750 
Initial subarea runoff• 20.050(CFS) 
To al initial strean area u 4 .420 (Ac.) 
Per vious area fraction 0.250 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 102.000 to Point/Station 103.000 
•••• PIPEFLOW TRAVEL TIME (User specified size) •••~ 

Upstream point/station elevation= 32.650(Ft.l 
Downstre am point / station e l eva t i on• 27.720(Ft . ~ 
Pipe l e ngth 606 . 00(Ft .) Manning' s N = 0.01 3 
No , of pipes• l Required pipe flow 20.0SO(CFS) 



Given pipe size • 12.00(In.) 
NOTE: Normal flow is pressure flow in user selected pipe size. 
The approximate hydraulic grade line above the pipe invert is 

202.113(Ft.) at the headworks or inlet of the pipe(sl 
Pipe friction loss 191.863(Ft.) 
Minor friction loss • 15.lBO(Ft.) K-factor • l.SJ 

Pipe flow velocity - 25.53(Ft/s) 
Travel time through pipe 0 . 40 min. 
Time of concentration (TCI = 5.40 min. 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process fr om Point / Stati on 103. 000 t o Po int / Stati on 104.000 
• ••• PIPEFLOW TRAVEL TIME (User specified size) • • •• 

Ups t ream point / s t atio n elevatio n = 27. 72 0 (Ft.) 
Downs t r eam point / station elevatio n 21. 32 0 (Ft.) 
Pipe length 462. 00 (Ft . ) Manning's N = 0 . 0 13 
No . o f pipes • l Required pipe fl ow 20 . 0SO (CFS) 
Given pipe size= 27. 00 (In.) 
Calcula ted individual pipe fl ow 20 . 0SO (CFSI 
Norma l fl ow de p t h in pipe• 14 . 30 (In.) 
Flow t op width inside pipe • 2 6 .95(In.) 
Critical Depth = 18.79(In.) 
Pipe fl ow velocity 9.39(Ft / s)2 

Trave l time thro ugh pipe = 0 .82 min. 
Time of concentra t i on (TC) = 6.22 min. 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/ Station 103.000 to Point/Station 104.000 
• • • • CONFLUENCE OF MINOR STREAMS u *" 

Along Main Stream number: l in normal stream number 1 
Stream flow area• 4.420(Ac.) 
Runoff from this stream= 20.050(CFSI 
Time of concentration= 6.22 min. 
Rainfall intensity• 4.524(In/Hrl 

+++++++++++++++++++t++++++++++ ~++++ +++++++++++++++++++++++++++++++++++ 
Process from Point/Station 200 .000 to Point/Station 201.000 
• • ** INITIAL AREA EVALUATION *" *-

Initial area flow distance • 184.000 (Ft.) 
Top (of initial a r ea) elevation = 40.700(Ft.1 
Bottom (of initial area) elevation • 31.400(Ft.l 
Difference in elevation ~ 9.300(Ft.) 
Slope • 0.05054 s(percentl 5.05 
TC ~ k(0.940l*[(length~3)/(elevation change)J~o.2 
Initial area time of concentration = 13.751 min. 
Rainfall intensity = 2.923(In/Hr) for a 100.0 year stor~ 
UNDEVELOPED (good cover) subarea 
Runoff Coefficient • 0.844 
Decimal fraction soil group A ~ 0.000 
Decimal fraction soil group 8 • 0.000 
Decirial fraction soil group C • 1.000 
Decimal fraction soil group D 0.000 
RI index for soil (AMC 3) 87.40 
Pervious area fraction • 1.000; Impervl ous fracti o n = 0 . 00 0 
Initial subarea runoff ~ 10.220(CFS) 
Total initial stream area ~ 4 .140 (Ac.) 
Pervious area fraction = 1.000 

+++++++++++++++++++++++++++++++++++++++++++++++++t++++++++++++++++++++ 
Process from Point/Station 202.000 to Poin t/Station 203 . 000 
•••• PIPEFLOW TRAVEL TIME (User specified size) •••• 

Upstream point/station elevation= 29. 900 (Ft.) 
Downstream point/station elevation~ 21. 320 (F t .) 
Pipe length 581.00(Ft.) Manning's N = 0. 013 
No. of pipes= 1 Required pipe flow 10 .22 0 (CFSI 
Given pipe size 12.00(In.)O 

NOTE: Normal flow is pressure flow in user selected pipe size. 
The approx i nate hydraulic grade line ab~ve t he pipe inver t is 

43.lSl(Ft.) at the headworks or inlet of the pipe(s) 
Pipe friction loss • 47.788(Ft.l 



Minor friction loss • J.944(Ft.) ~- fac o 1.so 
Pipe flow velocity ~ 13. 0l(Ft/ s) 
Travel time through pipe • 0.74 min. 
Time of concentration (TC) = 14.49 min. 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 104.000 to Point/Station 203.000 
•••• CONFLUENCE OF MINOR STREAMS•••• 

Along Main Stream number: l in normal stream number 2 
Stream flow area= 4.140(Ac.) 
Runoff from this stream 10.220(CFS)D 

Time of concentration= 14.49 min. 
Rainfall intensity~ 2.940(In/Hr) 
Sur.inary of stream data: 

Stream Flow rate TC Rainfall Intensity 
No. (CFS) (min) (In/Hr) 

l 20.050 6.22 4.524 
2 10.220 14.49 2.840 
Largest stream flow has longer or shorter time of concentration 
Qo ~ 20.050 + sum of 

Qa Tb/Ta 
+10.220 0.429 = 4.383 

Qp a 24.433 

Total of 2 streams to confluence: 
Flow rates before confluence point: 

20.050 10.220 
Area of streams before confluence: 

4.420 4.140 
Results of confluence: 
Total flow rate 24.433(CFS) 
Time of concentration 6.216 min. 
Effective stream area after confluence B.560(Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 300 . 000 to Point/Station 301.000 
•••• PIPEFLOW TRAVEL TIME (User specified size) •••• 

Upstream point/station elevation ~ 21.320 (Ft.) 
Downstream point/station elevation l7.120 (Ft.)g 

Pipe length 133.00(Ft.) Manning's N • 0 .013 
No. of pipes= 1 Required pipe flow 24.433(CFS) 
Given pipe size= 36. 00 (In.) 
Calculated individual pipe flow 24.433(CFSj 
Normal flow depth in pipe ~ ll, 0 9(In.j 
Flow top width inside pipe 33.24(In.)E 

Critical Depth= 19.l2(In.) 
Pipe flow velocity= l3.20(Ft/ s) 
Travel time through pipe • 0.17 min. 
Tine of concentration (TC) • 6.38 nin. 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 300.000 to Point/Station 301.000 
•••• CONFLUENCE OF MINOR STREAMS•••• 

Along Main Stream number: 1 in normal stream number 1 
Stream flow area~ 8.560(Ac.) 
Runoff fron this stream a 24.433(CFS) 
Tine of concentration~ 6.3B nin. 
Rainfall intensity 4.458(In/Hrl 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 400.000 to Point/Station 401.000 
•••• INITIAL AREA EVALUATION 

Initial area flow distance= 353.000(Ft.) 
Top (of initial area) elevation= 33.310(Ft.) 
Botton (o f i n i t i al a rea) e leva tion = 2B.330(Ft. ) 
Difference i n e levation• 4. 380(Ft.l 
Slope= 0 , 0 1411 s(percent)= 1.41 



TC~ k(0 .480) '[(lengthA3)/(elevation change)]A0.2 
Initial area time of concentration e 11.761 min. 
Rainfall intensity 3.185(In/Hr) for a 100.0 year sto rm 
SINGLE FAMILY (1 Acre Lot) 
Runoff Coefficient 0.861 
Decinal fraction soil group A .. 0.000 
Decimal fraction soil group B 0.000a 

Decimal fraction soil group C 0.000 
Decimal fraction soil group D 1.000 
RI index for soil (AMC 3) 88.00 
Pervious area fraction • 0.800; Impervious fraction - 0.200 
Initial subarea runoff= 15.608(CFS) 
Total initial stream area : 5. 690 (Ac.) 
Pervious area fraction • 0.800 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 402.000 to Point/Station 403.000 
•y•* PIPEFLOW TRAVEL TIME (User specified size) •••• 

Upstream point/station elevation a 26. 8 30 (Ft.) 
Downstream point/station elevation 17.120(Ft.) 
Pipe length 291.00(Ft.) Manning's N = 0.013 
No. of pipes= l Required pipe flow 15.608(CFS) 
Given pipe size • 6.00(!n.) 
NOTE: Normal flow is pressure flow in user selected pipe size. 
The approximate hydraulic grade line above ~he pipe inver~ is 

238B.39~(Ft.) at the headworks or inlet of the pipe(s) 
Pipe friction loss• 2250.925(Ft . ) 
Minor friction loss= 147,lBO(Ft.) K-factor= 1.50 

Pipe flow velocity• 79.49(Ft / s) 
Travel time through pipe• 0.06 min. 
rime of concentration (TC) = 11.82 min. 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point / Station 301. 000 to Point/ Station 403 . 000 
•••• CONFLUENCE OF MINOR STREAMS•••• 

Along Main Stream number: l in normal stream number 2 
Stream flow area • 5.690 (Ac.) 
Runoff from this stream 15.608(CFS) 
Time of concentration = 11.82 min. 
Rainfall intensity = 3.176(In/Hr) 
Summary of strean data: 

Stream Flow rate TC Rainfall Intensity 
No. (CFS) (min) (In / Hr) 

1 24.433 6.38 4.458 
2 15.608 11.82 3.176 
Largest stream flow has longer or shorter time of concentration 
Qo ~ 24.433 + sum of 

Qa Tb/ Ta 
15. 608 • 0 .540 ~ 8.428 

Qp - 32. 861 

Total of 2 streams to confluence: 
Flow rates before confluence point: 

24.433 15.608 
Area of streams before confluence: 

8.560 5.690 
Results of confluence: 
Total flow rate 32.86I(CFS) 
Time of concentration • 6.384 min. 
Effective strean area after confluence ~ 14.250 (Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 500 . 000 to Point/Station 501.000 
•••• PIPEFLOW TRAVEL TIME (User specified size) •••• 

Ups tream po i nt/station elevation= 17. 120(E"t.) 
Downstream po int/5tation elevation a 16.270(Ft.) 
Pipe l ength 177.00(Ft.) Manning' s N "" 0. 013 
No. of pipe5 • 1 Required pipe f l ow 32.86l (CFS) 
Gi ven pipe s i ze~ 36.00(In.) 



Calculated individual pipe flow = 32.861(CFSI 
Normal flow depth in pipe= 22.43(In.) 
Flow top width inside pipe~ 34 .89(In.J 
Critical Depth= 22.30(In.) 
Pipe flow velocity• 7.lO(Ft/s) 
Travel time through pipe= 0.42 min. 
Time of concentration (TC) • 6.80 min. 
End of computations, total study area • 14.25 (Ac.)
The following figures may 
be used for a unit hydrograph study of the same area. 

Area averaged pervious area fraction(Ap) • 0 .68B 
Area averaged RI index number• 72.8 

• 



Riverside C~unty Rational Hydro logy Prcgram 

CIVILCADD/ CIVILDESIGN Engineering So ftware, (cl 1989 - 2014 Version 9.0 
Rational Hydrology Study Date: 02/ 21 / 20 File:MCARATlOOD.out 

M:JRRIETA CANYON ACADEMY 
AREA D & AREA E l OO YR RATI ONAL STUDY 
TDM / SRU 
2/21/2020 

•• .,., ...... ,...*Hydrol ogy Study Control Information 

£nglish Cin-lb) Units used in input data file 

P~ogram License Serial Number 6386 

Rati onal Me thQd Hyd =ology Program based on 
Riv e ~side County Flood Control & Water Conservation D~strlC~ 
1978 hydrology manual 

Storm event (year) ~ 100.00 Antecedent Moisture Condition ~ 3 

Standard intensity-dura:ion curves da : a (Pla: e D-4.l) 
For the [ Murrieta,Trnc,Rnch CaNorco ] area used. 
10 year storm 10 minute intensity= 2.360(ln / Hr) 
10 year storm 60 minute intensity~ 0.880(ln / Hr) 
100 year storm 10 minute intenslty • 3.480(ln/Hr) 
100 year storm 60 minute intensity • l.300(In/ Hr) 

Storm event year= 100.0 
Calculated rainfall intensity data: 
l hour intensity• l.300(In/Hr) 
Slope of intensity duration curve= 0.5500 

f· t ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++t+++ 
~~ocess from Point/Station 600.000 to Point/Station 601.000 
Hu INITIAL AREA EVALUATION 

Initial area flow distance= 344,00D(Ft.) 
Top (of initial area) elevation• 39.590(Ft.) 
Bottom (of initial area) elevation= 36.000(:t.) 
Difference in elevation a 3.590(Ft.) 
Slope m 0.01044 s(percent)m 1.04 
TC= k(0.323)*[(lengthA3)/(elevation change)JA0.2 
Initial area time of concentration• 8.320 min. 
Rainfall intensity= 3.854(In/Hr) for a 100.0 year storm 
APARTMENT subarea type 
Runoff Coefficient~ 0.8~2 
Decinal fraction soil group A • 0.000 
Decimal fraction soil group B = 0.000 
Decimal fraction soil group C • 0.000 
Decimal fraction soil group D 1.000 
RI index for soil (AMC 3) BB.DO 
Pervious area fraction• 0.200; Impervious fraction 0.800 
Initial subarea runoff m 8.695(CFS) 
Total initial stream area 2.530 (Ac.) 
Pervious area fraction= 0.200 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Pt·ocess from Point/Station 602. 000 to Point/Station 603. 000 
•••• PIPEFLOW TRAVEL TIME (User specified size) •••• 

Upstream point/station elevation'"' 33.000 (Ft.) 
Downstream point/station elevation° 31.670(Ft.) 
Pipe length 270.00(Ft.) Manning's N: 0.013 
No. of pipes = 1 Required pipe flow = B. 69'5 (CFS) 
Given pipe size= 18.00(In.) 
NOTE: Normal flow is pt"e::;sure flow in user selected pipe size. 
The approximate hydraulic grade line above the pipe invert is 

File:MCARATlOOD.out


1, 084 (Ft. I at the headworks o r in l et a f the pipe(s) 
Pipe friction l oss = l.BSO(Ft.1 
Minor friction l oss = 0. 5 64 (F::. .) K-fa c t or= 1. 5,0 

Pipe flow velocity = 4. 92 (Ft/sl 
Travel time through pipe • 0 . 31 r:iin. 
Time of concentration (TCI • 9.23 min. 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ·+• 
Process from Point / Station 700 .0 00 t o Point/St a tion 701 . 000 
•••• SUBAREA FLOW ADDITION•••• 

APARTMENT subarea type 
Runoff Coefficient = 0 .891 
Decii:1al fraction s oil group A 0. 000 
Decinal fraction s oil group B • 0 . 000 
Decimal fraction s oil group C • 0 . 000 
Decimal fraction s oil group D 1. 000 
RI index f or s oil (k"!C 3) BB. OD 
Pervious area fra c tion = 0 .2 00 ; Impervi ous f ract i on = 0.800 
Time o f concentra tion = 9.23 mi n. 
Rainfall in tensi t y = 3. 639(In / Hr) f or a 100 . 0 year storm 
Subarea runoff 7 . 752 (CFS) for 2.390 (Ac .) 
Total runoff = 16 .448(CFS) Tota l are a = 4 . 920(Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process fr om Point / Station 702. 000 to Point/Station 703.000 
•••• PIPEFLOW TRAVEL TIME (User specified sizel •••• 

Upstream point/station elevation = 31.670 (Ft .) 
Downstream point / station elevation • 16.270 (Ft.) 
Pipe length 778.0 0 (Ft.) Manning's N • 0 . 013 
No. of pipes = l Required pipe flow = 16.448(CFS) 
Given pipe size • 18.00(In.J 
NOTE: Normal flow is pressure flow in user sel ec:ed pi pe size. 
The approximate hydraulic grade line above the pipe invert is 

5.686(Ft.) at the headworks or inlet of the pipe (s) 
Pipe friction loss= 19.069(Ft.) 
Minor friction loss= 2.01B(Ft.) K-factor• 1. 50 

Pipe flow velocity~ 9.3l(Ft/s) 
Travel time through pipe= 1.39 min. 
Time of concentration (TC) 10.63 min. 
End of computations, total study area= 4. 92 (Ac.) 
The following figures may 
be used for a unit hydrograph study of :he same area. 

Area averaged pervious area fraction(Ap) 0.200 
Area averaged RI index number= 75.0 
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