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PROJECT DESCRIPTION 
The site for proposed gas station site is located near the southwest comer of the 
intersection of Foothill Blvd. and Alder Avenue in Fontana. The site is approximately 
4.6 acres and drains from northeast to southwest in a sheet flow fashion. This area flows 
to a unlined channel which in tum creates a hydraulic condition of concern (HCOC) for 
the project. 

The proposed project includes constructing a mini storage facility with indoor storage as 
well as outdoor boat and RV storage. The site is currently a pasture dry land setting with 
annual native grass. On site house keeping and best management practices (BMP'S) will 
be incorporated in the site design and operation to conform to NPDES requirements. 

PURPOSE 
The purpose of this preliminary study is to analyze the 24 hour storm duration for the 2 
and 10 year storm events of the developed site storm runoff flows to determine if HCOC 
mitigation is required, and also detention basin storage requirements to mitigate the 
increased runoff for various storm events. Table 2 shows the results of the 2 year 24 hour 
storm event unit hydro graph analysis. The site runoff increased from 0.10 cfs to 0.76 cfs 
after development. Since the increase is greater than 10% the HCOC will require 
mitigation. See appendix F & G for hydro graph analysis results. 

SITE HYDROLOGY 
Post development storm flows are conveyed across the site via a system of concrete 
swales, catch basins, and drain pipes to a water quality treatment structure. An internal 
bypass diverts runoff to the underground detention basin after exceeding the WQMP flow 
rate. Treated flows are also piped to the underground detention structure. 

For the preliminary design the detention volume required will be calculated as the 
difference between the developed and undeveloped storm volumes for the 10 year 24 
hour event. As seen in table 3 the difference in volume is 0.6105 acre feet (26,594 cubic 
feet). See appendix F & G for hydrograph analysis results. Utilizing a 48 inch diameter 
pipe structure for storage, a preliminary estimate of 2,116 feet of pipe will be required to 
accommodate the required volume. For this site the soil percolation test conducted by 
Earth Strata Geotechnical Services, Inc., indicated that infiltration was poor and not 
recommended to be incorporated in the site design. For this reason the underground 
detention structure will not incorporate perforations. All flows will exit the detention 
structure through a controlled outlet orifice and weir to meter the flow for WQMP and to 
mitigate the increased runoff as necessary. Runoff is then piped to a headwall outleting 
at the south end of the site. 



TABLE 1 - SITE RUNOFF RESULTS RATIONAL METHOD 

UNDEVELOPED DEVELOPED AREAS BYPASSING BASIN 
1 HOUR CONDITION CONDITION 

AREA A AREA D STORM EVENT 
Q (CFS) Q (CFS) Q (CFS) Q (CFS) 

2 YEAR 2.38 3.87 .43 .09 

5 YEAR 3.45 5.10 .61 .13 

10 YEAR 5.28 6.14 .85 .19 

100 YEAR 9.05 9.27 1.33 .31 

TABLE 2 - HYDROGRAPH METHOD RES UL TS 2 YEAR EVENT 
UNDEVELOPED DEVELOPED STORM DURATION 4.33 4.33 ACRES EVENT (HRS) ACRES Qp (CFS) Qp (CFS) 

2 YEAR 24 0.10 0.76 

TABLE 3 - HYDROGRAPH METHOD RESULTS 10 YEAR EVENT 
UNDEVELOPED DEVELOPED STORM DURATION 4.33 VOLUME VOLUME DIFFERENCE 

EVENT (HRS) ACRES (ACRE FEET) 4.33 ACRES (ACRE FEET) (ACRE FEET) 
Qp (CFS) Qp (CFS) 

10 YEAR 24 0.65 0.1536 1.32 0.7641 0.6105 
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RUNOFF INDEX NUMBERS OF HYDROLOGIC SOIL-COVER COMPLEXES FOR PERVIOUS AREAS-AMC II 

Cover Type (3) 

.NATURAL COVERS -

Barren 
(Rockland, eroded and graded land) 

Chaparrel, Broadleaf 
(Manzonita, ceanothus and scrub oak) 

Chaparrel, Narrowleaf 
(Chamise and redshank) 

Grass, Annual or Perennial 

Meadows or Cienegas 
(Areas with seasonally high water table, 
principal vegetation is sod fonning grass) 

Open Brush 
(Soft wood shrubs - buckwheat, sage, etc.) 

Woodland 
(Coniferous or broadleaf trees predominate. 
Canopy density is at least 50 percent) 

Woodland, Grass 
(Coniferous or broadleaf trees with canopy 
density from 20 to SO percent) 

URBAN COVERS -

Residential or Commercial Landscaping 
(Lawn, shrubs, etc.) 

Turf 
(Irrigated and mowed grass) 

AGRICULTURAL COVERS -

Fallow 
(Land plowed but not tilled or seeded) 

Quality of Soil Group 
cover ( 2) ~A:-ir-:B::-,--:c::-,--:o::---1 

Poor 
Fair 
Good 

Poor 
Fair 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Good 

Poor 
Fair 
Good 

78 86 91 93 

53 70 
40 63 
31 57 

71 82 
55 72 

67 78 
50 69 
38 61 

63 77 
51 70 
30 58 

62 76 
46 66 
41 63 

45 66 
36 60 
28 55 

57 73 
44 65 
33 58 

32 56 

58 74 
44 65 
33 58 

80 85 
75 81 
71 78 

88 91 
81 86 

86 89 
79 84 
74 80 

85 88 
80 84 
72 78 

84 88 
77 83 
75 81 

77 83 
73 79 
70 77 

82 86 
77 82 
72 79 

69 75 

83 87 
77 82 
72 79 

76 85 90 92 

RCFC a WCO 
HYDROLOGY ~JA NUAL 

RUNOFF INDEX NUMBERS 
FOR 

PERVIOUS AREA 

PLATE D-5.5 (I of 2) 



RUNOFF INDEX NUMBERS OF HYDROLOGIC SOIL-COVER COMPLEXES FOR PERVIOUS AREAS-AMC II 

Cover Type (3) 

AGRICULTURAL COVERS (cont.) -

Legumes, Close Seeded 
(Alfalfa, sweetclover, timothy, etc.) 

Orchards, Deciduous 
(Apples, apricots, pears, walnuts, etc.) 

Orchards, Evergreen 
(Citrus, avocados, etc.) 

Pasture, Dryland 
(Annual grasses) 

Pasture, Irrigated 
(Legumes and perennial grass) 

Row Crops 

Quality of Soil Group ---------Cover (2) A B C D 

Poor 
Good 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

Poor 
Fair 
Good 

66 77 85 89 
58 72 81 85 

See Note 4 

57 73 82 86 
44 65 77 82 
33 58 72 79 

67 78 86 89 
so 69 79 84 
38 61 74 80 

58 74 83 87 
44 65 77 82 
33 58 72 79 

(Field crops - tomatoes, sugar beets, etc.) 
Poor 
Good 

72 81 88 91 
67 78 85 89 

Small Grain 
(Wheat, oats, barley, etc.) 

Vineyard 

Notes: 

Poor 
Good 

65 76 84 88 
63 75 83 87 

See Note 4 
I I I 

1 . All runoff index (RI) numbers are for Ante cedent Mois ture Condition 
(AMC) II. 

2. Quality of cover definitions: 
Poor-Heavily grazed or regularly burned areas. Less than 50 per­

cent of the ground surface is protected by plant cover or brush 
and tree canopy. 

Fair-Moderate cover with 50 percent to 75 percent of the ground sur­
face protected. 

Good-Heavy or dense cover with more than 75 percent of the ground 
surface protected. 

3. See Plate C-2 for a detail~d description of cover types. 

4 . Use runoff index numbers based on ground cover type. See discussion 
under "Cover Type Descriptions" on Plate C-2. 

5. Reference Bibliography item 17. 

RCFC a WCD 
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PERVIOUS AREA 
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ACTUAL IMPERVIOUS COVER 

Land Use (1) 

Natural or Agriculture 

Single Family Residential: (3) 

40,000 s. F. (1 Acre) Lots 

20,000 s. F. (~ Acre) Lots 

7,200 - 10 , 000 S. F. Lots 

Multiple Family Residential: 

Condominiums 

Apartments 

Mobile Home Park 

Commercial, Downtown 
Business or Industrial 

Notes: 

Range-Percent 

0 - 10 

10 - 25 

30 - 45 

45 - 55 

45 - 70 

65 - 90 

60 - 85 

80 -100 

Recommended Value 
For Average 

Conditions-Percent(2 

0 

20 

40 

50 

65 

80 

75 

90 

1. Land use should be based on ultimate de,,eloprnent of the watershed. 
LOng range master plans for the County and incorporated cities 
should be reviewed to insure reasonable land use assumptions. 

2. Recommended values are based on average conditions which may not 
apply to a particular study area. The percentage impervious may 
vary greatly even on comparable sized lots due to differences in 
dwelling size, improvements, etc. Landscape practices should also 
be considered as it is common in some areas to use ornamental grav­
els underlain by impervious plastic materials in place of lawns and 
shrubs. A field investigation of a study area should always be made, 
and a review of aerial photos, where available may assist in estimat­
ing the percentage of impervious cover in developed areas. 

3. For typical horse ranch subdivisions increase impervious area 5 per­
cent over the values recommended in the table above. 

RCFC a WCD 
HYDROLOGY NJANUAL 

IMPERVIOUS COVER 
FOR 

DEVELOPED AREAS 

PLATE 0-5.6 



RUNOFF COEFFICIENT CURVE DATA 
The data in the following tables may be used to develop runoff 
coefficient (C) curves for any combination of runoff index (RI) number and antecedent mositure condition (A.MC). For an RI number 
with an A.MC of II (from Plate D-5.5) enter the tables on the 
following pages and plot the "C" curve data directly on Plate o-s.a. "C" curve data is given for even RI numbers only, but values may easily be interpolated for odd RI numbers. 

For an A.MC of I or III enter the t abulation on this page with the 
RI for A.MC II, and read the appropriate RI for AMC I or III. Use 
this revised RI to enter the tables on the following pages to deter­mine "C". For example if RI= 40 for A.MC II, then RI"' 22 for AMC I 
and RI= 60 for A.MC III. 

AMC ADJUSTMENT 
Al ,oR Al ,oA OTHER 
AMC II AMC (QJrijQITJOfli&Si 

AMC J A"C Ill 

10 22 
II z. 
12 Z5 
ll Z1 
I • zo 
15 Jo 
16 JI 
17 ll 
11 ]♦ 

19 ]6 

zo l7 
ZI 10 JO 
Z2 10 ]9 
2] 11 •I 
2• 11 42 

25 I Z H 
Z6 IZ •• 21 1 l •6 za I< ., 
29 I• .. 
JO 15 50 
JI 16 51 
Jl 1' 5Z 
ll 17 5] 
]< II 5• 

J5 II 55 
J6 19 56 
]7 zo 57 
]8 Zl 51 
J• ZI 5• 

•• 22 60 ., ZJ 61 
•z H 6Z 
4l 25 6J 
•• 25 6• 

•5 Z6 65 
•6 27 66 
•1 zo 61 •• 29 .. •• JO •• 
50 JI 10 
51 JI 10 
5Z JZ 11 
5] ll 12 
5• 1• 1] 

RCFC a WCD 
HYDROLOGY .wlANUAL 

RELATIONSHIPS 
-.1 ,o~ a t 10R OT H[lil 
A)IIC I I Af4C COHOITtOMS: 

.UIC I .INC I[ I 

55 ]5 h 
56 ]6 ?S 
51 J1 1~ 
58 JI 16 
59 ]9 77 

60 ♦O 70 
61 • I 71 
62 •Z ,. 
6] •J u 
6• .. II 

65 •5 12 
66 •6 82 ., • 7 OJ 
61 •• •• .. 50 .. 
70 51 85 
7 I 52 •• 72 5] 86 
7] 5• 87 ,. 55 .. 
15 57 •• 16 51 •• 77 5• •• 71 60 •• 1• 6Z 91 

00 6l 91 
II 6• •z oz 66 •z 
OJ 61 •1 •• .. •J 

IS 10 9• 
06 7Z 9• 
01 13 •5 .. ?S 95 •• 16 96 

•o 11 96 
91 80 91 
•z II •1 
•J AJ 98 •• IS 9A 

95 11 •8 
96 •• •• ., 91 •• 98 •• •9 
99 ., 

RUNOFF COEFFICIENT 
CURVE DATA 

PLATE D-5.7 (I of 12) 
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Riverside County Rational Hydrology Program 

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 7.1 
Rational Hydrology Study Date : 01/04/22 File:19004UNDEVRAT.out 

19-004 UNDEVELOPED CONDITION RATIONAL STUDY 2 YEAR EVENT 

********* Hydrology Study Control Information********** 

English (in-lb) Units used in input data file 

Program License Serial Number 6106 

Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 

Storm event (year) = 2.00 Antecedent Moisture Condit ion 

Standard intensity-duration curves data (Plate D-4.1) 
For the [ Homeland- Winchester ) area used. 
10 year storm 10 minute intensity= 2.030(In/Hr) 
10 year storm 60 minute intensity= 0.800(In/Hr) 
100 year storm 10 minute intensity 3.050(In/Hr) 
100 year storm 60 minute intensity = l.200(In/Hr) 

St orm event year= 2.0 
Calculated rainfall intensity data: 
1 hour intensity= 0.520(In/Hr) 
Sl ope of intensity duration curve= 0.5200 

1 

+++++++ +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Stat ion 1.000 to Point/Station 2.000 
**** INITIAL AREA EVALUATION**** 

Initial area flow distance = 604.200(Ft.) 
Top (of initial area) elevation= 33 . 000(Ft.) 
Bottom (of initial area) elevation = 1 4.000(Ft.) 
Di ffe rence i n e l evation= 19.000(Ft.) 
Slope= 0.03145 s(percent )= 3.14 
TC= k(0.589)*[(length'3)/(elevation change))'0.2 
Initial area t ime of concent ration= 15.246 min . 
Rainfall intensity l.06l(In/Hr) for a 2.0 year storm 
USER INPUT of soil data f or subarea 
Runoff Coefficien t = 0.518 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.000 
Decimal fraction soil group C 0.000 
Decimal frac tion soil group D 1 . 000 
RI index for soil(AMC 1) 63 . 00 
Pervious area fraction= 
Initial subarea runoff = 
Total initial stream area 

1. 000; Impervious fraction 
2 . 379(CFS) 

4.330(Ac.) 
Pervious area f raction= 1.000 

0.000 

End of computations, total study area= 4.33 (Ac. ) 
The following figures may 
be used for a unit hydrograph study of the same area. 

Area averaged pervious area fraction(Ap) 
Area averaged RI index numbe r = 80.0 

1.000 



Riverside County Rational Hydrology Program 

CIVILCADD/CIVILDESIGN Engineering Soft ware, (c) 1989 - 2005 Version 7.1 
Rational Hydrology Study Date : 01/04/22 File:19004UNDEVRAT.out 

19-004 UNDEVELOPED CONDITION RATIONAL STUDY 5 YEAR EVENT 

* ******** Hydrology Study Control Information ** *** ** ** * 

English (in-lb) Units used in input data file 

Program License Serial Number 6106 

Rational Method Hydrology Program based on 
Riverside County Flood Contr ol & Water Conservation District 
1978 hydrology manual 

Storm event (year ) = 5 . 00 Antecedent Moisture Condition 

Standard intensity-duration curves data (Plat e D- 4.1) 
For the [ Homeland-Winchester] area used. 
10 year storm 10 minute intensity= 2.030( In/Hr) 
10 year storm 60 minute intensity= 0.800(In/Hr) 
100 year storm 10 minute intensi t y 3 . 050(In/Hr) 
100 year storm 60 minut e intensity= l.200(In/Hr) 

Storm event year= 5.0 
Calculated rainfall intensity data: 
1 hour intensity= 0.680(In/Hr) 
Sl ope of intensity durati on curve= 0.5200 

1 

++++++++++++++++++++++++++ ++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1.000 to Point/Station 2.000 
**** INITI AL AREA EVALUATION**** 

Initial area f low distance= 604 . 200( Ft.) 
Top (of initial area) elevation= 33.000(Ft.) 
Bottom (of initial area) e l evation= 14.000(Ft . ) 
Difference in elevation= 19.000 (Ft.) 
Slope= 0.03145 s(percent)= 3.14 
TC = k(0.589)*[(lengt hA3)/(elevation change)JA0 . 2 
Ini t ial area time of concentration = 15.246 min . 
Rainfall intensity 1 .386 (In/Hr) for a 5.0 year storm 
USER INPUT of soil data for subarea 
Runof f Coeffi cient= 0.575 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.000 
Decimal fraction soil g roup C 0.000 
Decimal frac t ion soi l group D 1 .000 
RI index for soil(AMC 1) 63 . 00 
Pervious a rea fract ion = 
Initial subarea runoff= 

1. 000 ; Impervious fraction 
3.450 (CFS) 

Total ini tial stream area 
Pervious area frac t ion= 1 . 000 

4.330(Ac . ) 

0.000 

End of comput ations, t otal s t udy area= 4 . 33 (Ac .) 
The following f igu res may 
be used for a unit hydrograph study of the 

Area averaged pervious area fraction (Ap) 
Area averaged RI index number = 80.0 

same area. 

1.000 



Riverside Count y Rational Hydrology Program 

CIVILCADD/ CIVI LDESIGN Engineering Software, (c) 1989 - 2005 Version 7. 1 
Rational Hydrology St udy Date : 01/04/22 File:19004UNDEVRAT . out 

19-004 UNDEVELOPED CONDITION RATIONAL STUDY 10 YEAR EVENT 

********* Hydrology Study Control Information ********** 

English (in-lb) Units used in input data file 

Program License Serial Number 6106 

Rational Method Hydrology Program based on 
Riverside County Fl ood Control & water Conservat ion District 
1978 hydrology manual 

Storm event (year) = 10.00 Antecedent Moisture Condition 

Standard intensity-duration curves data (Plate D-4.1) 
For the [ Homeland-Winchester ] area used. 
10 year storm 10 minute intensity= 2.030(In/Hr) 
10 year storm 60 minute intensi ty= 0 .800(In/Hr) 
100 year storm 10 minute intensity 3.050(In/Hr) 
100 year storm 60 mi nute intensity= l . 200(In/Hr) 

Storm event year = 10 . 0 
Calculated rainfal l intensity data: 
1 hour intensity= 0 . S00(In/Hr) 
Slope of intensity duration curve= 0 . 5200 

2 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1.000 t o Point/Station 2.000 
**** INITIAL AREA EVALUATION *** * 

Initial area flow distance= 604.200(Ft .) 
Top (of initial area) elevation= 33 . 000(Ft. ) 
Bottom (of initial are a) e l evation= 14.000(Ft. ) 
Difference i n elevation= 19.000(Ft.) 
Sl ope = 0 . 03145 s(percent)= 3.14 
TC = k(0 . 589)*[(lengthA3)/( e l eva t i on char.ge)]A0.2 
Initial area t ime of concentration= 15 . 246 min. 
Rainfall intensity 1 .631 (In/Hr) for a 10 . 0 year storm 
USER INPUT o f soil data for subarea 
Runoff Coefficient = 0 .747 
Decimal fract ion soil group A 0.000 
Decimal fraction soil group B 0 . 000 
Decimal fraction soil group C 0 . 000 
Decimal fract ion soil group D 1 .000 
RI index for soi l(AMC 2) 80 . 00 
Pervious area fract ion = 
Initial subarea runoff= 
Total initial stream area 

1.000; I mpervi ous fraction 
5 . 278(CFS) 

4 . 330(Ac .) 
Pervi ous area fraction = 1.000 

0.000 

End of computations, total study area = 4.33 (Ac . ) 
The following figures may 
be used for a unit hydrograph study of tt.e same area. 

Area averaged pervious area fraction(Ap) 
Area averaged RI inde x number= 80.0 

1 .000 



Riverside County Rational Hydrology Program 

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 7 .1 
Rational Hydrology Study Date: 01/04/22 Fi le :19004UNDEVRAT . out 

19-004 UNDEVELOPED CONDITION RATIONAL STUDY 100 YEAR EVENT 

**** ** *** Hydrology Study Control Inf ormation ****** *** * 

English (in-lb) Units used in inpu t data file 

Program License Serial Number 6106 

Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 

Storm event (year} = 100.00 Antecedent Moisture Condition 3 

Standard intensity-duration curves data (Plate D-4.1) 
For the [Homeland- Winchester ] area used. 
10 year storm 10 minute intensity = 2 .030 (In/Hr) 
10 year s torm 60 minute intensity = 0 . 800 (In/Hr) 
100 year storm 10 minute i ntensi ty 3.050(In/Hr) 
100 year storm 60 mi nute i ntensi ty= 1.200(In/Hr) 

St orm even t year= 100 . 0 
Calculated rainfall intensity data: 
1 hour intensi ty - l . 200(In/Hr) 
Slope of intensity duration c urve = 0.5200 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1.000 to Point/St ation 2 . 000 
**** INITI AL AREA EVALUATION**** 

Init ial area flow distance = 604.200(Ft .) 
Top (of initial area) e l evation = 33.000(Ft. ) 
Bottom (of ini tial area) e l evation= 14 .000(Ft.) 
Di fference in elevation= 19 .000(Ft.) 
Slope= 0.03145 s(percent)= 3.14 
TC = k(0.589)* [ (lengthA3)/(elevation change)]A0.2 
I n i t ial area time of concentration= 15 .246 mi n. 
Rainfall intensity 2 . 447{In/Hr) for a 100.0 yea r s torm 
USER INPUT of soi l dat a for subarea 
Runoff Coefficient = 0.854 
Decimal 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) 91.00 
Pervious area fraction = 
Initial subarea r u noff= 

1 .000; Impervious fraction 
9.047{CFS) 

Total ini t ial s t ream area 
Pervi ous a r ea fraction= 1 .000 

4.330(Ac . ) 

0.000 

End of computations, total study area= 4 . 33 (Ac.) 
The following figures may 
be used f o r a unit hydrograph study of the same area. 

Area averaged pervious area fraction(Ap) 
Area a vera ged RI index number = 80.0 

1 .000 
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Ri verside County Rational Hydrology Program 

CI VILCADD/CIVILDESIGN Engineering Software , (c) 1989 - 2005 Version 7 . 1 
Rati onal Hydrology Study Dat e: 01 /06/22 File : 19004DEVRAT.out 

19-004 DEVELOPED CONDITION RATIONAL STUDY 2 YEAR EVENT 

********* Hydrology Study Control Information ********** 

English (in-lb) Units used in input data file 

Program License Serial Number 6106 

Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 

St orm event (year) = 2.00 Antecedent Moisture Condition 

Standard intensity-duration curves data (Plate D-4.1) 
For the [ Homeland-Winchester ] area used . 
10 year storm 10 minute intensity = 2 . 030(In/Hr) 
10 year storm 60 minute intensity = 0.800(In/Hr) 
100 year s t orm 10 minute intensi ty 3.050(In/Hr) 
100 year storm 60 minute intensity = 1.200(In/Hr} 

Storm event year= 2.0 
Calculated rainfall intensity data: 
1 hour int ensity= 0.520(In/Hr} 
Slope of intensity duration curve= 0.5200 

1 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1 .000 to Point /Station 2.000 
**** INITIAL AREA EVALUATION ** ** 

Initial area flow distance= 812.300(Ft.) 
Top (of initial area} elevation = 25.620( Ft . ) 
Bottom (of initial area) elevation= 21 .150(Ft . ) 
Difference in elevation= 4.470(Ft.) 
Slope= 0.00550 s(percent )= 0 .55 
TC= k (0 .300)* [ (l engthA3}/(elevation chan ge) J A0.2 
Initial area time of concentration= 12 .385 min. 
Rainfall intensity l.182(In/Hr) for a 2.0 year storm 
COMMERCIAL subarea type 
Runoff Coeffici ent= 0.859 
Decimal fraction soil group A 0.000 
Decimal f raction soil group B 0.000 
Decimal fraction soil group C 0 .000 
Decimal fraction soil group D 1.000 
RI index for soil(AMC 1) 57 . 00 
Pervious area fraction= 
Initial subarea runoff= 

0.100; Impervious fraction 
3.817(CFS} 

Total initial s t ream area 
Pervious area fraction= 0.100 

3.760(Ac.) 

0.900 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Stati on 1.000 to Point/Station 2.000 
**** CONFLUENCE OF MINOR STREAMS**** 



Along Main Stream number: 1 in normal stream number 1 
Stream flow area= 3 . 760(Ac.) 
Runoff from this stream 3.817(CFS) 
Time of concentration 12 . 38 min. 
Rainfall intensity= l.182(In/Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point /Station 3.000 to Point/Station 2.000 
**** INITIAL AREA EVALUATION**** 

Initial area flow distance= 406 . 600(Ft.) 
Top (of initial area) elevation= 25 . 060(Ft.) 
Bottom (of ini t i al area) e l evation= 20.830(Ft.) 
Difference in elevation= 4.230(Ft.) 
Slope = 0.01040 s(percent)= 1.04 
TC = k(0.450) * [(lengthA3)/(elevation change)]A0.2 
Initial area time of concentration = 12.401 min. 
Rainfall intensity 1.181(In/Hr) for a 2.0 year storm 
USER INPUT of soil data for subarea 
Runoff Coefficient= 0.610 
Decimal 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 1) 57. 00 
Pervious area fraction= 
Initial subarea runoff= 

0.700; Impervious fraction 
0.058(CFS) 

Total initial stream area 
Pervious area fraction= 0.700 

0.080 (Ac.) 

0 .300 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 2.000 
**** CONFLUENCE OF MINOR STREAMS**** 

Along Main Stream number: 1 in normal stream number 2 
Stream flow area= 0 .080 (Ac . ) 
Runoff from this stream 0.058(CFS) 
Time of concentration = 
Rainfall intensity= 
Summary of stream data: 

Stream 
No. 

Flow rate 
(CFS) 

12.40 min. 
1.181 (In/Hr) 

TC 
(min) 

1 3.817 
0.058 

12.38 
12.40 

Rainfall Intensity 
(In/Hr) 

1.182 
1.181 2 

Largest 
Qp = 

stream flow has longer or shorter time of concentration 
3 . 817 + sum of 

Qa Tb/Ta 
0.058 * 0.999 0.058 

Qp = 3.874 

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

3.817 0.058 
Area of streams before confluence: 

3 . 760 0.080 
Results of confluence: 
Total flow rate= 3.874(CFS) 
Time of concentration 12.385 min. 
Effective stream area after confluence 3.840 (Ac . ) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 4.000 to Point/Station 5.000 
**** INITIAL AREA EVALUATION**** 



Initial area flow distance= 69.700(Ft.) 
Top (of initial area) elevation 20 . 430(Ft.) 
Bottom (of initial area) elevation= 19 .730(Ft. ) 
Difference in elevation= 0.700(Ft.) 
Slope= 0.01004 s(percent)= 1.00 
TC= k(0.656)*[(lengthA3)/(elevation change)JA0 .2 
Initial area time of concentration= 8.991 min. 
Rainfall intensity l.396(In/Hr) for a 2.0 year storm 
USER INPUT of soil data for subarea 
Runoff Coefficient= 0.523 
Decimal 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 1) 57.00 
Pervious area fraction= 
Initial subarea runoff= 

1.000; Impervious fraction 
0.088(CFS) 

Total initial stream area 
Pervious area fraction= 1.000 

0.120(Ac.) 

0.000 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 6.000 to Point/Station 7.000 
**** INITIAL AREA EVALUATION**** 

Initial area flow distance= 51.300(Ft.) 
Top (of initial area) elevation 23.750(Ft.) 
Bottom (of initial area) elevation= 20.700(Ft.) 
Difference in elevation= 3.050(Ft.) 
Slope= 0.05945 s(percent)= 5.95 
TC= k(-0.910)*[(lengthA3)/(elevation change)JA0.2 
Warning: TC computed to be less than 5 min.; program is assuming the 
time of concentra tion is 5 minutes. 
Initial area time of concentration= 5.000 min. 
Rainfall intensity 1.895 (In/Hr) for a 2.0 year storm 
USER INPUT of soil data for subarea 
Runoff Coefficient= 0.619 
Decimal fraction soil group A 0.000 
Decimal fract ion soil group B 0.000 
Decimal fraction soil group C 0.000 
Decimal fraction soil group D 1.000 
RI index for soil(AMC 1) 57.00 
Pervious area fraction= 
Initial subarea runoff= 

0.900; Impervious fraction 
0.434(CFS) 

Total ini t ial stream area 
Pervious area fraction= 0.900 

0.370(Ac.) 

0. 100 

End of computations, total study area= 4.33 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area. 

Area averaged pervious area fraction(Ap) 
Area averaged RI index number= 75 . 0 

0.204 



Ri versi de County Rational Hydrology Program 

CIVILCADD/C I VILDESIGN Engineering Software, (c) 1989 - 2005 Version 7.1 
Rational Hyd rology Study Date: 01/06/22 File : 19004DEVRAT.out 

19-004 DEVELOPED CONDITI ON RATIONAL STUDY 5 YEAR EVENT 

*** *** ** * Hydrology Study Control Information ********** 

English (in-lb) Units used in input data file 

Program License Serial Number 6106 

Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation Di s t rict 
1978 hydrology manual 

Storm event (year) = 5.00 Antecedent Moi sture Condition 

Standard intensity-duration curves data (Plate D-4.1) 
For the [ Homeland-Winchester J area used. 
10 year storm 10 mi nute intensity= 2.030(In/Hr) 
10 year storm 60 minute intensity= 0.800(In/Hr) 
100 year storm 10 minute intensity 3.050(In/Hr) 
100 year storm 60 minute i ntensity= 1.200(In/Hr) 

Storm event year= 5.0 
Calcu lated rainfall intensity data: 
1 hour intensity = 0.680(In/Hr) 
Slope of intensity duration curve= 0.5200 

1 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Poin t/Station 1 . 000 to Point/Stat ion 2 . 000 
**** INITIAL AREA EVALUATION*** * 

I ni tial area f l ow distance= 812.300(Ft.) 
Top (of initi a l area) elevati on= 25.620(Ft .) 
Bottom (of ini t ial area) elevation= 21 .150(Ft . ) 
Difference in elevation= 4.470(Ft .) 
Slope = 0 . 00550 s(percent)= 0 . 55 
TC= k(0 . 300)* [ (l engthA3)/(elevation change)JA0.2 
Initial area t i me o f concen tration = 12 .385 min. 
Rai nfal l i ntensity 1. 544( In/Hr) for a 5.0 year storm 
COMMERCIAL subarea type 
Runoff Coefficient = 0 . 864 
Decimal f ract ion soil group A 0.000 
Dec i mal f raction soil group B 0.000 
Decimal fraction soil group C 0 . 000 
Decimal fraction soil group D 1. 000 
RI i ndex for soi l(AMC 1) 57.00 
Pervious area fraction= 
Initial subarea runoff= 

0. 100; Impervio·.is f r action 
5 . 018(CFS ) 

Total initi al stream area 
Pervious area fraction = 0.100 

3.760(Ac.) 

0.900 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Poin t/Station 1.000 to Point/Station 2.000 
**** CONFLUENCE OF MINOR STREAMS**** 



Along Main Stream number: 1 in normal stream number 1 
Stream flow area= 3 . 760(Ac.) 
Runoff from this stream 5.018(CFS) 
Time of c oncentration 12.38 min. 
Rainfal l i ntensity= l.544(In/Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3 . 000 to Point/Station 2.000 
**** I NITIAL AREA EVALUATION ** ** 

Initial area flow distance= 406.600(Ft . ) 
Top (of i nitial area) elevation= 25.060(Ft.) 
Bottom (of initial area) elevation= 20 . 830(Ft.) 
Difference in elevation= 4.230(Ft . ) 
Slope = 0 . 01040 s(percent )= 1 .04 
TC= k(0.450)*[(lengthA3J/(elevation change)JA0.2 
Initial area t ime of concentration= 12.401 min. 
Rainfall intensi t y 1.543(In/Hr) for a 5.0 year storm 
USER INPUT of soil da t a f or subarea 
Runoff Coefficient = 0 . 651 
Decimal 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 1) 57.00 
Pervi ous area fraction = 
Initial subarea runoff= 

0 . 700; Impervious fraction 
0. 080 (CFS) 

Total initial stream area 
Pervious area fraction= 0.700 

0.080(Ac.) 

0.300 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 2.000 
**** CONFLUENCE OF MINOR STREAMS**** 

Along Main Stream number: 1 in normal stream number 2 
Stream flow area= 0 . 080(Ac.) 
Runoff f rom thi s stream 0.080(CFS) 
Time of concent ration= 
Rainfall intensity= 
Summary of str eam data: 

Stream Flow rate 

12.40 min. 
1.543(In/Hr) 

TC 
No . (CFS) (min) 

1 5. 018 12.38 
2 0 . 080 12.40 

Rainfal l Intensity 
(In/Hr) 

1. 544 
1. 543 

Largest s tream flow has l onger or shorter t ime of concentration 
Qp = 5 . 018 + sum o f 

Qa Tb/Ta 
0.080 * 0 . 999 0.080 

Qp = 5 . 098 

Tota l of 2 streams to conf l uence : 
Flow rates before confluence poi nt : 

5.018 0.080 
Area of s treams before confluence : 

3 . 760 0.080 
Results of conf l uence : 
Total flow rate= 5 . 098(CFS) 
Time of concen tration 12.385 min. 
Effective stream area a fter confluence 3.840(Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 4.000 to Point/Station 5.000 
** ** INITIAL AREA EVALUAT I ON**** 



Initial area flow distance= 69.700(Ft.) 
Top (of initial area) elevation 20.430(Ft.) 
Bottom (of initial area) elevation= 19 . 730(Ft .) 
Difference in elevation= 0.700(Ft.) 
Slope= 0 . 01004 s(percent)= l.CO 
TC= k(0.656)*[(lengthA3)/(elevation cha~ge)JA0.2 
Initial area time of concentr ation= 8.991 min. 
Rainfall intensity l.823 (In/Hr) for a 5 .0 year storm 
USER INPUT of soil data for subarea 
Runoff Coefficient = 0 . 580 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.000 
Decimal fraction soil group C 0.000 
Decimal frac t ion soil group D 1.000 
RI index for soil(AMC 1) 57.00 
Pervious area fract ion = 
Initial subarea runof f= 

1.000; Impervicus f raction 
0.127(CFS) 

Total initial stream area 
Pervious area fraction = 1 . 000 

0. 120 (Ac.) 

0.000 

+++++++++++++++++++ +++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/St a t ion 6.000 to Point/Stat ion 7.000 
**** INITIAL AREA EVALUATION**** 

Initial area flow dist ance= 51.300(Ft.) 
Top (o f initial area) elevation 23.750(Ft.) 
Bottom (of initial area) elevation = 20.700(Ft.) 
Difference in elevation= 3.050(Ft.) 
Slope= 0.05945 s(percent)= 5.95 
TC= k(-0.910)* [ (lengthA3)/(elevation change)JA0.2 
Warning: TC computed to be less than 5 min.; program is assuming t he 
time of concentration is 5 minutes. 
Initial area time of concentration = 5 . 000 min. 
Rainfall intensi t y 2 . 474(In/Hr) for a 5.0 year storm 
USER INPUT of soil data for subarea 
Runoff Coefficient - 0.666 
Decimal 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 1) 57 . 00 
Pervi ous area fraction = 
Initial subarea runoff= 
Total initial stream area 

0.900; Impervious fraction 
0.610(CFS) 

0.370(Ac.) 
Pervious area fraction= 0.900 

0.100 

End of computations, t o tal study area= 4.33 (Ac .) 
The fol lowing figures may 
be used for a unit hydrograph study of t he same area. 

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

0 . 204 



Riverside County Rational Hydrology Program 

CIVILCADD/CIVILDESIGN Engineering Software , (c) 1989 - 2005 Version 7 . 1 
Rational Hydrology Study Date : 01/06/22 File:19004DEVRAT.out 

19-004 DEVELOPED CONDITION RATIONAL STUDY 10 YEAR EVENT 

****** *** Hydrology Study Control Informati on ********** 

English (in-lb) Units used in inpu t dat a file 

Program License Serial Number 6106 

Rational Method Hydrology Program based on 
Ri verside County Flood Control & Water Conservation District 
1978 hydrology manual 

Storm event (year) = 10 . 00 Antecedent Moisture Condition 

Standard intensi t y-duration curves data (Plate D- 4 .1 ) 
For the [Homel and-Wi nchester ] area used. 
10 year storm 10 minute intensity= 2.030(In/Hr) 
10 year storm 60 minute int ensity= 0 . 800(In/Hr) 
100 year storm 10 minute intensity 3.050(In/Hr) 
100 year storm 60 minute intensi t y= l .200( In/Hr) 

Storm event year= 10 . 0 
Calculated rainfall intensity dat a: 
1 hour intens i ty= 0.800(In/Hr) 
Slope of intensity duration curve= 0 . 5200 

2 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1 . 000 to Point/Station 2.000 
**** I NITIAL AREA EVALUATION**** 

Initial area flow distance = 812.300(Ft . ) 
Top (of initial area) elevation= 25.620(Ft . ) 
Bottom (of initial a r e a) e l evation= 21. 150 (Ft.) 
Difference in e l evation= 4.470(Ft . ) 
Slope = 0.00550 s(percent) = 0 .55 
TC= k(0 .300)* [ (lengthA3)/(elevation change) JA0 .2 
Initial area time of concentration= 12.385 min . 
Rainfall intensi ty l. 817(In/Hr) fo r a 10.0 year storm 
COMMERCIAL subarea type 
Runoff Coefficient = 0.882 
Decimal frac t ion soil group A 0.000 
Decimal f raction soi l group B 0.000 
Decima l fraction soil group C 0.000 
Decimal fraction soil group D 1. 000 
RI index for soil (AMC 2) 75.00 
Pervious a r ea fraction= 
Initial subarea runof f = 

0.100; Impervious fraction 
6.029(CFS) 

Total initial s t ream area 
Pervious area fraction= 0. 100 

3. 760 (Ac .) 

0 .900 

++++++++++++++++++++++++++++++++++++++++++++++ ++++ ++++++++++++++++++++ 
Process from Point /Station 1 . 000 t o Point/Station 2.000 
**** CONFLUENCE OF MINOR STREAMS**** 



Along Main Stream number: 1 in normal stream number 1 
Stream flow area= 3.760(Ac.J 
Runoff from this stream 6 . 029(CFS) 
Time of concentration 
Rainfall intensity= 

12.38 min. 
1. 817 (In/Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++ ++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 2 . 000 
**** INITIAL AREA EVALUATION**** 

Initial a rea flow distance = 406.600(Ft .J 
Top (of initial area) elevation= 25.060(Ft . ) 
Bottom (of initial area) elevation= 20.830(Ft .J 
Difference in elevation= 4.230(Ft .) 
Slope= 0.01040 s(percent)= 1.04 
TC= k(0.450)*[(lengthA3)/(elevation change) ] A0.2 
Initial area time of concentration= 12.401 min. 
Rainfal l intensity 1.816(In/Hr) for a 10.0 year storm 
USER INPUT of soil data for subarea 
Runoff Coefficient= 0.776 
Deci mal fraction soil group A 0.000 
Decimal fraction soil group B 0.000 
Decimal fraction soil group C 0.000 
Deci mal fraction soil group D 1. 000 
RI index for soil(AMC 2) 75.00 
Pervious area fraction= 
Initial subarea runoff= 
Total initial stream area 

0.700; Impervious fraction 
0 .113 (CFS) 

0 . 080 (Ac.) 
Pervi ous area fraction= 0.700 

0.300 

++ ++++++++ ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 2.000 
**** CONFLUENCE OF MINOR STREAMS**** 

Al ong Main Stream number : 1 in normal stream number 2 
Stream flow area= 0 . 080(Ac . J 
Runoff from this stream 0.113(CFS) 
Time of concentration= 
Rai nfall intensity= 
Summary of stream data: 

12. 40 min. 
1. 816 (In/Hr) 

Stream 
No . 

Flow rate TC 
(CFS) (min) 

1 6.029 12.38 
0. 113 12.40 

Rainfall Intensity 
(In/Hr) 

1.817 
1. 816 2 

Largest 
Qp = 

stream flow has longer or shorter time of concentration 
6.029 + sum of 

Qa Tb/Ta 
0.113 * 0.999 0.113 

Qp = 6.142 

Total of 2 s treams to confluence: 
Flow rates before confluence point: 

6 . 029 0 . 113 
Area of streams before confluence: 

3.760 0.080 
Results of confluence: 
Total f l ow rate = 6.142(CFS) 
Time of concentration 12.385 min. 
Ef f ective stream area after confluence 3.840(Ac . ) 

+++++++ +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point /Station 4.000 to Point/Station 5.000 
**** INITIAL AREA EVALUATION**** 



Initial area f l ow distance= 69.700(Ft.) 
Top (of ini tial area) elevati on 20.~30(Ft. ) 
Bott om (of initial area) elevation= 19 . 730(Ft.) 
Difference in elevation= 0 . 700(Ft . ) 
Slope= 0 .01004 s(percent)= 1.00 
TC = k(0 . 656)* [ (lengthA3)/(elevation change)JA0 . 2 
Initial area time of concentration= 8 . 991 min. 
Rainfall i ntensity 2.147(In /H r ) for a 10.0 year storm 
USER INPUT of soil data for subarea 
Runoff Coef ficie nt= 0.746 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.000 
Decimal fract i on soil group C 0 . 000 
Decimal fracti on soil group D 1. 000 
RI index for soil (AMC 2) 75 . 00 
Pe r vious area fraction= 
Initial s ubar ea runoff= 

1.000; Impervious fraction 
0. 192 (CFS) 

Tot al ini tial stream area 
Pervi ous area fract i on= 1 .000 

0.120 (Ac . ) 

0.000 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point /Station 6 . 000 to Point/Station 7.000 
** ** INITIAL AREA EVALUATION**** 

Initial area flow distance= 51. 300(Ft . ) 
Top (of initial area) elevation 23.750(Ft.) 
Bottom (of initial area) elevation= 20.700( Ft . ) 
Difference in elevation= 3.050(Ft . ) 
Slope= 0 . 05945 s(percent)= 5.95 
TC= k(-0.910)*[(lengthA3)/(elevat ion change)JA0.2 
Warning : TC computed t o be l ess than 5 min.; program is assuming the 
time of concentration is 5 minutes. 
I nitial are a t i me of concentration = 5.000 min. 
Rainfall intensi ty 2.912( I n/Hr) fe r a 10. 0 year storm 
USER INPUT of soil data for subarea 
Runoff Coefficient = 0 . 793 
Decimal frac tion soi l group A 0 . 000 
Decimal fract i on soil group B 0.000 
Deci mal fraction soil group C 0 . 000 
Deci mal fraction soil group D 1.000 
RI index for s oi l (AMC 2) 75 . 00 
Pervious area fraction= 
Ini t ial subarea runoff = 

0 . 900 ; Impervious fract i on 
0.854(CFS) 

Total i nitial s t r e am are a 
Pervious area fraction = 0.900 

0 .370 (Ac.) 

0.100 

End of comput at i ons, total study area= 4 . 33 (Ac.) 
The fol l owing figures may 
be used for a unit hydrograph s t udy of the same are a. 

Area aver aged pervious a rea fraction(Ap) 
Area averaged RI i ndex number= 75 . 0 

0.204 



Riverside County Rational Hydrology Program 

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989 - 2005 Version 7.1 
Rational Hydrology Study Date: 01/06/22 File : 19004DEVRAT.out 

19-004 DEVELOPED CONDITION RATIONAL STUDY 100 YEAR EVENT 

********* Hydr ol ogy Study Control Information**** ****** 

Engl ish (in-lb) Uni t s used in i nput data file 

Program License Serial Number 6106 

Rational Method Hydrology Program based on 
Riverside County Flood Control & Water Conservation District 
1978 hydrology manual 

Storm event (year) = 100.00 Antecedent Moisture Condition 2 

St andard i ntensity-duration curves data (Plate D-4.1) 
For the [ Homeland-Winchester J area used . 
10 year storm 10 minute intensity = 2.030(In/Hr) 
10 year storm 60 minute intensity= 0 . 800(In/Hr) 
100 year storm 10 minute intensity 3 . 050(In/Hr) 
100 year storm 60 minute intensity= 1.200(In/Hr) 

Storm event year = 100.0 
Calculated rainfall i ntensity data: 
1 hour intensity= 1.200(In/Hr ) 
Slope of inten sity duration curve = 0.5200 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Poi nt/Station 1 .000 to Point/Station 2.000 
* ** * INI TIAL AREA EVALUATI ON**** 

Initial area flow distance = 812.300(Ft.) 
Top (of initi al a r ea) elevation= 25.620(Ft.) 
Bot tom (of initial area) elevation = 21.150(Ft. ) 
Di f ference in elevation= 4 . 470(Ft.) 
Slope = 0 . 00550 s(percent)= 0.55 
TC= k(0 . 300) * [ (lengthA3)/(elevati on change)JA0.2 
Initial area time o f concentration = 12.385 min. 
Rai nfall intensity 2. 72 6(In/Hr) for a 100.0 year storm 
COMMERCIAL s ubarea type 
Runof f Coefficient = 0 . 887 
Decimal fraction s oi l group A 0.000 
Decimal fraction soil group B 0.000 
Decimal fract i on soil group C 0.000 
Decimal fraction soil group D 1 .000 
RI index f or soil (AMC 2) 75 . 00 
Pervious area frac tion = 
I ni t ial subarea runof f= 

0.100; Impervious fraction 
9 . 095(CFS) 

Total ini~ial stream area 
Pervious area fraction= 0.100 

3.760(Ac.) 

0.900 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process fcom Point/Station 1 .000 to Point/Station 2.000 
*** * CONFLUENCE OF MINOR STREAMS**** 



Along Main Stream number: 1 in normal stream number 1 
Stream flow area= 3.760(Ac.) 
Runo ff f r om this stream 9 . 095(CFS) 
Time of concentration 12.38 min . 
Rainfall intensity= 2 . 726(In/Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 2.000 
**** INITIAL AREA EVALUATION** ** 

Ini tial area flow distance= 406.600(Ft.) 
Top (of initial area) elevation = 25 . 060(Ft.) 
Bot tom (of initial area) elevation= 20.830(Ft.) 
Difference in elevat ion= 4.230(Ft.) 
Slope= 0.01040 s(percent)= 1 .04 
TC= k(0.450)*[(lengthA3)/(elevation change)JA0 . 2 
Initial area time of concentration = 12 . 401 min. 
Rainfall intensity 2.724(In/Hr ) for a 100. 0 year storm 
USER I NPUT of soil data for subarea 
Runoff Coeffi cient= 0 . 812 
Decimal fraction soil group A 0.000 
Decimal fraction soil group B 0.000 
Decimal fraction soil group C 0.000 
Deci mal fraction soil group D 1. 000 
RI index for soil(AMC 2) 75 .00 
Pervious area fraction= 
Initial subarea runoff = 

0.700; Impervious fraction 
0 .177(CFS) 

Total initial stream area 
Pervious area fraction= 0.700 

0 . 080(Ac.) 

0.300 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 t o Point/Station 2.000 
**** CONFLUENCE OF MINOR STREAMS**** 

Along Main Stream number: 1 i n normal stream number 2 
Stream flow area= 0.080(Ac.) 
Runoff from this stream 0. 177(CFS) 
Time of concentration= 
Rainfall intensity= 
Summary of stream data: 

Stream 
No. 

Fl ow rate 
(CFS) 

12.40 min. 
2. 724 ( In/Hr) 

TC 
(min) 

1 9.095 
0 .177 

12.38 
12.40 

Rainfall Intensity 
(In/Hr) 

2. 726 
2. 724 2 

Larges t 
Qp = 

stream flow has longer or shorter time of concentration 
9 . 095 + sum of 

Qa Tb/Ta 
0.177 * 0.999 0.177 

Qp = 9.272 

Total of 2 s t reams to confluence: 
Flow rates before confluence poi nt: 

9.J95 0 .177 
Area of streams before confluence : 

3.760 0.080 
Results of conf luence: 
Total flow rat e= 9.272(CFS) 
Time of concentration 12 .385 min. 
Effective stream area after confluence 3.840(Ac.) 

+++ ++++ +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process f rom Point/Station 4.000 to Point/Station 5.000 
**** INITIAL AREA EVALUATION**** 



Initial area flow distance= 69.700(Ft.) 
Top (of initial area) elevation 20.430(Ft.) 
Bottom (of initial area) elevation= 19.730(Ft.) 
Difference in elevation= 0.700(Ft.) 
Slope= 0.01004 s(percent)= 1.00 
TC= k(0.656)*[(lengthA3)/(elevation change) JA 0.2 
Initial area time of concentration= 8.991 min. 
Rainfall intensity 3.220(In/Hr) for a 100 .0 year storm 
USER INPUT of soil data for subarea 
Runoff Coefficient= 0.791 
Decimal 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 2) 75.00 
Pervious area fraction = 
Initial subarea runoff= 

1 . 000; Impervious fract ion 
0.306(CFS) 

Total initial stream area 
Pervious area fraction= 1.000 

0 . 120(Ac . ) 

0.000 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 6.000 to Point/Station 7.000 
**** INITIAL AREA EVALUATION**** 

Initial area flow distance= 51.300( Ft.) 
Top (of ini t ial area) elevation 23.750(Ft.) 
Bottom (of initial area) elevation= 20.700(Ft. ) 
Difference in elevation= 3 . 050(Ft.) 
Sl ope = 0.05945 s(percent)= 5.95 
TC= k(-0.910)*[( lengthA3 )/(elevation change) J 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 4.369(In/Hr) for a 100.0 year storm 
USER INPUT of soil data for subarea 
Runoff coef ficient = 0.825 
Decimal 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 2) 75.00 
Pervious area fraction= 
Initial subarea runoff= 

0.900; Impervious fraction 
1. 334 (CFS) 

Total initial stream area 
Pervious area fraction= 0.900 

0.370(Ac . ) 

0.100 

End of computations, total study area = 4.33 (Ac.) 
The following figures may 
be used for a unit hydrograph study of the same area . 

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

0.204 



APPENDIXF 



u n i t H y d r o g r a p h A n a 1 y s i s 

Copyright (c) CIVILCADD/CIVI LDESIGN, 1989 - 2008, Version 8.1 
Study date 01 /04/22 File: 1900 4UNDEVHYD242.out 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Riverside County Synthetic Unit Hydrology Method 
RCFC & WCD Manual date - April 1978 

Program License Serial Number 6106 

Engl ish (in-l b) Input Units Used 
English Rainfall Data (Inche s) Input Values Used 

English Units used in output format 

19-004 UNDEVELOPED CONDITION HYDROGRAPHY METHOD 2 YEAR 24 
HOUR YEAR EVENT 

Drainage Area= 4.33(Ac.) 0.007 Sq. Mi. 
Drainage Area for Depth-Area Areal Adjustment= 4.33(Ac. ) 0.007 Sq. Mi. 
Length along longest watercourse 604.20(Ft.) 
Length along l ongest wat ercourse measured to centroid 369.00(Ft . ) 
Length along l ongest watercourse 0 . 114 Mi . 
Length along longest watercourse measured to centroid 0.070 Mi . 
Difference in elevation 19.00(Ft.) 
Slope along watercourse 166.0377 Ft . /Mi . 
Ave rage Manni ng's ' N' = 0 . 030 
Lag time= 0.044 Hr. 
Lag time= 2.61 Min. 
2 5% of lag t i me 0 . 65 Min. 
40% of lag time= 1 . 04 Min. 
Unit time= 5 . 00 Min . 
Duration of storm= 24 Hour(s) 
Use r Entered Base Flow= O.OO(CFS) 

2 YEAR Area rainfall data: 

Area (Ac.) [1] 
4.33 

Rainfall (I n) [2 ] 
1. 60 

100 YEAR Area rainfall data: 

Area(Ac . ) [l] 
4.33 

Rai nfall (In) [ 2 ] 
4. 10 

STORM EVENT (YEAR) 2 . 00 
Area Averaged 2-Year Rainfall 
Area Averaged 100-Year Rainfall 

Wei ghting [l*2 ) 
6.9 3 

Weight i ng [ l *2 ) 
17.75 

l.600( In) 
4 .lOO(In) 

Point ra i n (area averaged) = 1.600(In) 
Areal adjustment factor = 100.00 % 
Adjuste d average point rain= l.600( I n) 

Sub-Area Data : 
Area (Ac . ) Runoff I ndex Impervi ous % 



4.330 80.00 0.000 
Total Area Entered 4.33(Ac.) 

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F 
(In/Hr) 
0.438 
0 . 438 

AMC2 AMC-1 
80 .0 63 . 0 

(In/Hr) (Dec . %) (In/Hr) (Dec.) 
0.438 0.000 0.438 1.000 

Area averaged mean soil loss (F) (In/Hr) = 0 . 438 
Minimum soil loss rate ((In/Hr)) 0.219 
(for 24 hou r storm duration) 
Soil low loss rate (decimal) = 0.900 

u n i t H y d r o g r a p h 
VALLEYS-Curve 

Unit Hydrograph Data 

Unit time period 
(hrs) 

Ti me% of lag Distribution 
Graph% 

1 0.083 191. 518 41.897 
2 0. 1 67 383.035 43.964 
3 0. 250 574.553 9.149 
4 0.333 766.070 3.628 
5 0.417 957.588 1. 363 

Sum= 100 . 000 Sum= 

Sum (F) 

Unit Hydrograph 
(CFS) 

1. 828 
1.918 
0.399 
0.158 
0.059 
4 . 364 

The f ollowing loss rate calculations r eflect use of the mi nimum calculated loss 
rate subtracted f rom the Storm Rain to produce the maximum Effect i ve Rain v a lue 

Unit Time Pattern Storm Rain Loss rate(In . /Hr) Effective 
(Hr . ) Percent (In/Hr) Max I Low (In/Hr) 

1 0.08 0.07 0.013 0. 776) 0.012 0.001 
2 0.17 0.07 0.013 0.773) 0.012 0.001 
3 0.25 0.07 0.013 0.770) 0.012 0.001 
4 0.33 0.10 0.019 0.767) 0.017 0.002 
5 0.42 0.10 0.019 0.764) 0.017 0.002 
6 0.50 0.10 0 .019 0.761) 0.017 0.002 
7 0.58 0.10 0.019 0.758) 0.017 0.002 
8 0. 67 0.10 0.019 0.755) 0.017 0.002 
9 0.75 0.10 0 . 019 0.752) 0.017 0.002 

10 0.83 0.13 0.026 0.749) 0.023 0.003 
11 0.92 0.13 0 . 026 0. 746) 0.023 0 . 003 
12 1.00 0.13 0 . 026 0 . 743) 0.023 0.003 
13 1.08 0.10 0.019 0.740) 0.017 0.002 
1 4 1.17 0.10 0.019 0.737) 0.017 0.002 
15 1.25 0.10 0.019 0 . 734) 0.017 0.002 
16 1. 33 0.10 0.019 0 . 731) 0.017 0 . 002 
17 1. 42 0.10 0 . 019 0. 728) 0 . 017 0 . 002 
18 1.50 0.10 0.019 0 . 726) 0.017 0 . 002 
19 1. 58 0.10 0 . 019 0. 723) 0.017 0 . 002 
20 1. 67 0. 1 0 0.019 0. 720) 0.017 0 . 002 
21 1. 75 0.10 0 . 019 0 . 717) 0 . 017 0 . 002 
22 1.83 0.13 0 . 026 0 . 714) 0 . 023 0.003 
23 1. 92 0 .13 0. 026 0 . 711) 0 . 023 0.003 
24 2 . 00 0 .13 0 . 02 6 0.708) 0.023 0 .003 
25 2.08 0 .13 0 . 026 0 . 705) 0 . 023 0.003 
26 2 .17 0 .13 0 . 026 0. 702) 0 . 023 0 .003 
27 2 . 25 0 .13 0. 026 0 . 700) 0.023 0.003 
28 2.33 0 .13 0. 026 0 . 697) 0.023 0.003 
29 2.42 0 .13 0.026 0.694 ) 0 .023 0 .003 
30 2 .50 0 .13 0. 026 0. 691) 0.023 0.003 
31 2.58 0 .17 0 .032 0.688) 0.029 0 . 003 
32 2 . 67 0. 1 7 0 .032 0.685) 0.029 0.003 
33 2.75 0.17 0.032 0. 683) 0.029 0.003 
34 2.83 0.17 0.032 0.680) 0.029 0.003 
35 2.92 0.17 0.032 0.677) 0.029 0 .003 



36 3.00 0.17 0 . 032 0.674) 0.029 0.003 
37 3.08 0.17 0 . 032 0.671) 0.029 0 . 003 
38 3.17 0. 1 7 0.032 0.669) 0.029 0.003 
39 3.25 0.17 0 . 032 0 . 666) 0.029 0.003 
40 3.33 0.17 0.032 0.663) 0.029 0.003 
41 3.42 0.17 0 . 032 0.660) 0.029 0.003 
42 3.50 0.17 0 . 032 0.658) 0 . 029 0.003 
43 3.58 0.17 0 . 032 0. 655) 0.029 0.003 
44 3.67 0.17 0 . 032 0. 652) 0.029 0.003 
45 3.75 0.17 0 . 032 0. 649) 0.029 0 . 003 
46 3 . 83 0.20 0 . 038 0. 647) 0.035 0 . 004 
47 3.92 0.20 0.038 0. 644) 0.035 0.004 
48 4.00 0.20 0.038 0.641) 0.035 0.004 
49 4 . 08 0.20 0 . 038 0.638) 0 . 035 0 .004 
so 4.17 0 . 20 0.038 0. 636) 0.035 0 . 004 
51 4.25 0.20 0.038 0. 633) 0.035 0 . 004 
52 4.33 0 . 23 0 . 045 0 . 630) 0.040 0.004 
53 4.42 0.23 0 .045 0. 628) 0 . 040 0.004 
54 4.50 0 . 23 0.045 0. 625) 0 . 040 0.004 
55 4.58 0.23 0.045 0.622) 0 . 040 0.004 
56 4. 67 0.23 0 . 045 0 . 620) 0 . 040 0.004 
57 4.75 0.23 0.045 0. 6 17) 0.040 0.004 
58 4.83 0.27 0 . 051 0 . 614) 0 . 046 0.005 
59 4.92 0.27 0.051 0 . 6 12 ) 0.046 0.005 
60 5.00 0.27 0.051 0. 609) 0.046 0.005 
61 5.08 0.20 0.038 0 . 606) 0.035 0.004 
62 5.17 0.20 0.038 0. 604) 0.035 0.004 
63 5.25 0.20 0.038 0. 601) 0.035 0.004 
64 5 .33 0.23 0.045 0.598) 0. 0 40 0.004 
65 5.42 0.23 0.045 0. 596) 0.040 0.004 
66 5.50 0.23 0.045 0.593) 0.040 0.004 
67 5. 58 0.27 0.051 0. 591) 0. 0 46 0.005 
68 5.67 0.27 0.051 0.588) 0.046 0.005 
69 5.75 0.27 0.051 0. 585) 0.046 0.005 
70 5.83 0.27 0.051 0 . 583) 0.046 0.005 
71 5.92 0.27 0.051 0. 5 80) 0.046 0.005 
72 6.00 0.27 0.051 0.578) 0.046 0.005 
73 6.08 0 . 30 0.058 0.575) 0.052 0.006 
74 6.17 0.30 0 . 058 0.572) 0.052 0.006 
75 6.25 0.30 0.058 0.570) 0.052 0.006 
76 6.33 0.30 0.058 0. 567) 0.052 0.006 
77 6.42 0.30 0.058 0. 565) 0 . 052 0.006 
78 6.50 0.30 0.058 0. 562) 0.052 0.006 
79 6.58 0.33 0.064 0. 560) 0 . 058 0.006 
80 6.67 0.33 0.064 0.557) 0.058 0.006 
81 6.75 0 .33 0.064 0.555) 0 . 058 0 . 006 
82 6.83 0.33 0.064 0.552) 0.058 0.006 
83 6.92 0.33 0.064 0.550) 0 . 058 0.006 
84 7.00 0.33 0.064 0.547) 0 . 058 0.006 
85 7.08 0 .33 0.064 0 . 545) 0.058 0 . 006 
86 7.17 0.33 0.064 0.542) 0.058 0 . 006 
87 7.25 0.33 0.064 0 . 540) 0.058 0.006 
88 7 .33 0.37 0.070 0.537) 0.063 0.007 
89 7.42 0.37 0 . 070 0 .535) 0. 063 0.007 
90 7 . 50 0.37 0.070 0 . 532) 0.063 0 . 007 
91 7.58 0.40 0.077 0.530) 0 . 069 0 . 008 
92 7 .67 0.40 0.077 0.528) 0.069 0.008 
93 7.75 0.40 0.077 0 . 525) 0.069 0.008 
94 7.83 0.43 0.083 0 . 523) 0.075 0.008 
95 7.92 0.43 0.083 0 .520) 0.075 0.008 
96 8.00 0.43 0.083 0. 5 18) 0.075 0.008 
97 8 .08 0.50 0.096 0.515) 0.086 0.010 
98 8.17 0.50 0.096 0.513) 0.086 0.010 
99 8.25 0.50 0.096 0. 511) 0.086 0.010 

1 00 8.33 0.50 0.096 0.508) 0.086 0.010 
101 8.42 0.50 0.096 0. 506) 0 . 086 0.010 
102 8.50 0.50 0.096 0.504) 0.086 0.010 
1 03 8.58 0.53 0.102 0 . 50 1 ) 0.092 0.010 
104 8.67 0.53 0.102 0.499) 0.092 0.010 
105 8.75 0.53 0.102 0. 496) 0.092 0.010 
1 06 8.83 0.57 0.109 0.494) 0.098 0.011 



107 8 . 92 0.57 0 . 109 0.492) 0.098 0.011 
108 9 . 00 0 . 57 0 . 109 0 . 489) 0 . 098 0.011 
109 9 . 08 0.63 0 .12 2 0.487) 0.109 0.012 
110 9.17 0 . 63 0 .122 0 . 485) 0.109 0 .012 
111 9 . 25 0 . 63 0 .122 0 . 483) 0 . 109 0.012 
112 9 . 33 0 . 67 0 .128 0 . 480) 0 .115 0.013 
113 9.42 0 . 67 0 .128 0 . 478) 0 . 115 0 .013 
114 9.50 0 . 67 0 . 128 0 . 476) 0 . 115 0.013 
115 9 . 58 0 . 70 0 . 134 0 . 473) 0.121 0.013 
116 9 . 67 0 .7 0 0 .134 0. 471) 0 . 121 0 . 013 
117 9 . 75 0.70 0 . 134 0 . 469) 0. 121 0.013 
118 9 . 83 0 .73 0 . 141 0 .4 67) 0 . 127 0.014 
119 9.92 0 . 73 0.141 0 . 464) 0.127 0.014 
120 10.00 0.73 0 . 141 0 . 462) 0 . 127 0.014 
121 10. 08 0 . 50 0.096 0 . 460) 0.086 0.010 
122 1 0 . 17 0.50 0.096 0.458) 0.086 0.010 
123 10.25 0.50 0.096 0 . 455) 0 . 086 0.010 
124 10.33 0.50 0 . 096 0 . 453) 0.086 0.010 
125 10. 42 0 .50 0.096 0.451) 0.086 0 . 010 
126 10.50 0.50 0.096 0. 449) 0.086 0.010 
127 10.58 0.67 0.128 0 . 447) 0 . 115 0.013 
128 10 . 67 0.67 0.128 0.444) 0 . 115 0.013 
129 10.75 0.67 0.128 0.442) 0 . 115 0 . 013 
130 10 . 83 0.67 0.128 0 . 440) 0 . 115 0.013 
131 10.92 0 . 67 0 . 128 0.438) 0 . 115 0.013 
132 11. 00 0 . 67 0 . 128 0. 436) 0 . 115 0.013 
133 11.08 0 . 63 0.122 0.434) 0 . 109 0 .012 
134 11 .17 0 . 63 0 . 122 0.431) 0.109 0.012 
135 11. 25 0 . 63 0 .122 0. 429) 0.109 0.012 
136 11. 33 0 . 63 0 . 122 0.427) 0 . 109 0.012 
137 11. 42 0.63 0 .12 2 0.425) 0 . 109 0.012 
138 11. 50 0. 63 0.122 0.423) 0.109 0.012 
139 11. 58 0.57 0. 109 0 . 421) 0.098 0. 011 
140 11. 67 0.57 0.109 0.419) 0 . 098 0. 011 
141 11. 75 0.57 0 . 109 0.417) 0 . 098 0.011 
142 11. 83 0 . 60 0 . 115 0.415) 0.104 0.012 
143 11. 92 0 . 60 0 . 115 0. 413) 0.104 0.012 
144 12.00 0.60 0.115 0. 411) 0 . 104 0 . 012 
145 12.08 0.83 0.160 0.408) 0.144 0.016 
146 12. 17 0.83 0.160 0. 406) 0.144 0.016 
147 12.25 0 . 83 0 .160 0.404) 0 . 144 0.016 
148 12 .33 0.87 0.166 0.402) 0.150 0.017 
149 12.42 0.87 0.166 0.400) 0.150 0.017 
150 12.50 0.87 0 . 166 0.398) 0 .1 50 0 . 017 
151 12.58 0 . 93 0 . 179 0. 396) 0.161 0.018 
152 12. 67 0 . 93 0.179 0.394) 0.161 0 . 018 
153 12.75 0 . 93 0 .179 0. 392) 0 .161 0.018 
154 12 . 83 0 . 97 0 . 186 0 . 390) 0. 1 67 0 . 019 
155 12.92 0.97 0.186 0.388) 0 . 167 0.019 
156 13.00 0 .97 0 . 186 0 . 386) 0.167 0.019 
157 13 .08 1.13 0 . 218 0 . 384) 0 .196 0.022 
158 13. 17 1.13 0 . 218 0 . 383) 0. 1 96 0 . 022 
159 13 . 25 1.13 0 . 218 0. 381) 0 .196 0.022 
160 13 .33 1. 13 0 . 218 0 . 379) 0. 1 96 0.022 
161 13 . 42 1.13 0.218 0.377) 0.196 0 . 022 
1 62 13 . 50 1. 13 0.218 0.375) 0.196 0.022 
163 13 . 58 0 . 77 0 . 147 0 . 373) 0.132 0 . 015 
164 13 . 67 0 . 77 0 . 147 0 . 371 ) 0 .132 0.015 
1 65 13 . 75 0 . 77 0 .1 47 0 . 369) 0 .132 0 . 015 
1 66 13 . 83 0 . 77 0 .147 0 . 367) 0 . 132 0 . 015 
167 13 . 92 0 . 77 0.147 0. 365) 0 .132 0.015 
1 68 14. 00 0. 77 0. 147 0 . 363) 0 .132 0 . 015 
169 14.08 0.90 0.173 0 . 362) 0. 156 0.017 
170 14.17 0 . 90 0.173 0.360) 0. 1 56 0. 017 
1 71 14 .25 0 .90 0 .173 0 . 358) 0.156 0.017 
172 14.33 0 . 87 0. 1 66 0 . 356) 0.150 0.017 
173 14.42 0.87 0.166 0 . 354) 0. 1 50 0. 017 
174 14.50 0.87 0 .166 0 . 352) 0.150 0 . 017 
175 14 .58 0.87 0.166 0 . 351) 0. 1 50 0.017 
176 14 . 67 0.87 0.166 0.349) 0. 1 50 0. 017 
177 14 . 75 0.87 0. 1 66 0.347) 0.150 0. 017 



178 14.83 0.83 0 .160 0.345) 0 . 144 0 . 016 
179 14.92 0.83 0.160 0.344) 0 . 144 0.016 
180 15.00 0.83 0.160 0.342) 0 . 144 0 . 016 
181 15.08 0 . 80 0.154 0.340) 0 . 138 0.015 
182 15 . 17 0.80 0.154 0 . 338) 0 . 138 0 . 015 
183 15.25 0.80 0.154 0 . 337) 0.138 0.015 
184 15.33 0. 77 0.147 0.335) 0 . 132 0.015 
185 15 .42 0.77 0.147 0.333) 0 . 132 0.015 
186 15.50 0.77 0.147 0.331) 0.132 0.015 
187 15 . 58 0.63 0.122 0.330) 0 . 109 0 . 012 
188 15 . 67 0.63 0.122 0.328) 0.109 0.012 
189 15.75 0.63 0 .122 0. 326) 0.109 0 . 012 
190 15.83 0.63 0.122 0.325) 0.109 0.012 
191 15.92 0.63 0.122 0.323) 0 . 109 0.012 
192 16.00 0.63 0 .122 0. 321) 0 . 109 0 . 012 
193 16.08 0 . 13 0 . 026 0. 320) 0.023 0 . 003 
194 16.17 0.13 0 .026 0 . 318) 0 . 023 0.003 
195 16. 25 0.13 0.026 0 . 316) 0.023 0.003 
196 16.33 0.13 0 . 026 0.315) 0 . 023 0.003 
197 16. 42 0 . 13 0.026 0.313) 0 . 023 0.003 
198 16. 50 0 . 13 0.026 0 . 312) 0.023 0.003 
199 16. 58 0.10 0.019 0 . 310) 0.017 0.002 
200 16. 67 0.10 0 . 019 0.308) 0.017 0.002 
201 16.75 0. 10 0.019 0 . 307) 0.017 0.002 
202 16.83 0.10 0.019 0 . 305) 0.017 0.002 
203 16.92 0.10 0.019 0.304) 0.017 0.002 
204 17.00 0.10 0.019 0.302) 0.017 0.002 
205 17.08 0.17 0.032 0 . 301) 0.029 0.003 
206 17 .17 0.17 0.032 0.299) 0.029 0.003 
207 17.25 0 .17 0.032 0.298) 0.029 0.003 
208 17.33 0.17 0.032 0. 296) 0.029 0.003 
209 17.42 0.17 0.032 0.295) 0.029 0.003 
210 17.50 0.17 0.032 0. 293) 0.029 0.003 
211 17.58 0 . 17 0.032 0 .292) 0.029 0.003 
212 17.67 0 .17 0 . 032 0.290) 0.029 0 . 003 
213 17.75 0.17 0.032 0.289) 0.029 0.003 
214 17.83 0.13 0.026 0. 287) 0.023 0.003 
215 17.92 0.13 0 . 026 0. 286) 0.023 0.003 
216 18.00 0.13 0 . 026 0.285) 0.023 0 .003 
217 18.08 0. 13 0.026 0 . 283) 0 . 023 0.003 
218 18 .17 0.13 0 . 026 0 . 282) 0.023 0 . 003 
219 18 . 25 0.13 0 . 026 0.280) 0.023 0.003 
220 18 . 33 0.13 0. 026 0. 279) 0.023 0.003 
221 18 .42 0. 13 0. 026 0 . 278) 0.023 0.003 
222 18.50 0.13 0. 026 0. 276) 0.023 0.003 
223 18.58 0 . 10 0.019 0 .275) 0. 017 0 . 002 
224 18 . 67 0 . 10 0.019 0.274) 0 .017 0 . 002 
225 18 . 75 0.10 0.019 0 . 272) 0.017 0.002 
226 18.83 0.07 0 . 013 0 . 271) 0.012 0.001 
227 18 . 92 0 .07 0 . 013 0.270) 0.012 0.001 
228 19.00 0. 07 0.013 0 . 269) 0.012 0.001 
229 19. 08 0.10 0.019 0 . 267) 0.017 0.002 
230 19 .17 0.10 0.019 0. 266) 0.017 0.002 
231 19.25 0.10 0 . 019 0.265) 0.017 0.002 
232 19.33 0 .13 0.026 0 . 264) 0.023 0.003 
233 19.42 0.13 0.026 0. 262) 0.023 0.003 
234 19.50 0.13 0.026 0. 261) 0.023 0.003 
235 19.58 0.10 0.019 0. 260) 0 . 017 0.002 
236 19.67 0.10 0.019 0 . 259) 0 . 017 0.002 
237 19.75 0.10 0.019 0.258) 0.017 0.002 
238 19.83 0.07 0.013 0 . 256) 0.012 0.001 
239 19.92 0.07 0.013 0 . 255) 0.012 0.001 
240 20 .00 0.07 0.013 0 .2 54) 0 . 012 0.001 
241 20.08 0.10 0.019 0.253) 0 . 017 0.002 
242 20.17 0. 10 0 . 019 0 . 252) 0 . 017 0.002 
243 20.25 0.10 0 . 019 0. 251) 0.017 0 . 002 
244 20.33 0. 10 0 . 019 0 . 250) 0.017 0.002 
245 20. 42 0.10 0.019 0.249) 0.017 0.002 
246 20.50 0 . 10 0.019 0.248) 0.017 0.002 
247 20 .58 0 . 10 0.019 0.247) 0.017 0.002 
248 20.67 0.10 0.019 0. 245) 0.017 0.002 



249 20.75 
250 20.83 
251 20.92 
252 21.00 
253 21.08 
254 21.17 
255 21.25 
256 21.33 
257 21.42 
258 21.50 
259 21.58 
260 21.67 
261 21. 75 
262 21.83 
263 21.92 
264 22 . 00 
265 22.08 
266 22.17 
267 22.25 
268 22.33 
269 22.42 
270 22 . 50 
271 22.58 
272 22 .67 
273 22.75 
274 22.83 
275 22.92 
276 23.00 
277 23.08 
278 23.17 
279 23.25 
280 23.33 
281 23.42 
282 23.50 
283 23 . 58 
284 23 . 67 
285 23.75 
286 23.83 
287 23.92 
288 24 . 00 

0.10 
0.07 
0 . 07 
0.07 
0.10 
0.10 
0. 1 0 
0.07 
0.07 
0.07 
0.10 
0.10 
0. 1 0 
0.07 
0.07 
0.07 
0.10 
0.10 
0.10 
0.07 
0 . 07 
0 . 07 
0.07 
0.07 
0 .07 
0.07 
0.07 
0.07 
0.07 
0 . 07 
0.07 
0.07 
0 . 07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 

0 . 019 
0.013 
0 . 013 
0 . 013 
0.019 
0 . 019 
0.019 
0 . 013 
0.013 
0. 013 
0.019 
0.019 
0 . 019 
0 . 013 
0.013 
0.013 
0.019 
0.019 
0.019 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0. 013 
0.013 
0.013 
0. 013 
0.013 
0. 013 
0. 013 
0.013 
0. 013 
0. 013 
0. 013 
0. 013 
0. 013 
0. 013 
0.013 

(LOSS Rate Not Used) 

0 . 244) 
0.243) 
0 .242) 
0 . 242) 
0. 24 1 ) 
0.240) 
0 . 239) 
0. 238) 
0.237) 
0 . 236) 
0.235) 
0.234) 
0 . 233) 
0.233) 
0.232) 
0 . 231) 
0.230) 
0.230) 
0. 229) 
0.228) 
0.227) 
0.227) 
0. 226) 
0. 225) 
0. 225) 
0.224) 
0.224) 
0.223) 
0.223) 
0.222) 
0.222) 
0.221) 
0.221) 
0.220) 
0.220) 
0.220) 
0.219) 
0 . 219) 
0.219) 
0.219) 

0. 017 
0.012 
0.012 
0.012 
0 . 017 
0.017 
0.017 
0.012 
0.012 
0.012 
0 . 017 
0.017 
0 . 017 
0 . 012 
0.012 
0.012 
0. 017 
0. 017 
0.017 
0.012 
0 . 012 
0 .012 
0.012 
0.012 
0.012 
0.012 
0.012 
0 . ·012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 

0.002 
0.001 
0.001 
0.001 
0 . 002 
0.002 
0 . 002 
0 . 001 
0.001 
0 . 001 
0.002 
0 . 002 
0 . 002 
0 . 001 
0 . 001 
0.001 
0.002 
0.002 
0.002 
0.001 
0 . 001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0 . 001 
0.001 
0.001 
0.001 
0.001 
0.001 

Sum= 100.0 Sum = 1.9 
Flood volume= Effective rainfall 0. 16( In) 

times area 4.3(Ac.)/ [ (In)/(Ft.)J O. l (Ac.Ft) 
Total soil loss= l.44(In) 
Total soi l loss= 0.520(Ac.Ft) 
Total rainfal l = l .60(In) 
Flood volume= 
Total soil loss= 

2514.8 Cubic Feet 
22633 .6 Cubi c Feet 

Peak flow rate of t his hydrograph = 0.095 (CFS ) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - HOUR STORM 

R u n o f f 

Hydrograph in 

H y d r o g r a p h 

5 Minute intervals ( (CFS)) 

Time(h+m) Volume Ac.Ft Q(CFS) 0 2.5 5.0 

0+ 5 
0+10 
0+15 
0+20 
0+25 
0+30 
0+35 
0+40 
0+45 
0+50 

0 . 0000 
0.0000 
0 .0001 
0 . 0001 
0.0002 
0.0002 
0 . 0003 
0 . 0004 
0.0004 
0.0005 

0.00 Q 
0.00 Q 
0.01 Q 
0 .01 Q 

0.01 Q 
0.01 Q 
0. 01 Q 
0.01 Q 

0.01 Q 
0.01 Q 

7 .5 10.0 



0+55 0.0006 0.01 Q 

l+ 0 0.0006 0.01 Q 

l + 5 0 . 0007 0.01 Q 
1+10 0.0008 0.01 Q 

1+15 0.0008 0.01 Q 
1+20 0 . 0009 0 . 01 Q 

1+25 0 .0009 0.01 Q 

1+30 0.0010 0 . 01 Q 

1+35 0 . 0011 0.01 Q 

1+40 0.0011 0.01 Q 

1+45 0.0012 0.01 Q 

1+50 0.0012 0.01 Q 

1+55 0.0013 0.01 Q 

2+ 0 0.0014 0.01 Q 

2+ 5 0.0015 0.01 QV 
2+10 0 . 0015 0.01 QV 

2+15 0.0016 0.01 QV 

2+20 0.0017 0.01 QV 
2+25 0.0018 0.01 QV 

2+30 0.0018 0.01 QV 

2+35 0.0019 0.01 QV 

2+40 0.0020 0.01 QV 

2+45 0.0021 0.01 QV 

2+50 0 .0022 0 . 01 QV 

2+55 0.0023 0.01 QV 

3+ 0 0.0024 0.01 QV 

3+ 5 0.0025 0.01 QV 

3+10 0.0026 0.01 QV 

3+15 0.0027 0 .01 QV 

3+20 0.0028 0.01 QV 

3+25 0 .0029 0 . 01 Q V 

3+30 0.0030 0.01 Q V 

3+35 0.0031 0.01 Q V 

3+40 0.0032 0.01 Q V 
3+45 0.0033 0.01 Q V 

3+50 0.0034 0.02 Q V 
3+55 0.0035 0.02 Q V 

4+ 0 0.0036 0.02 Q V 
4+ 5 0.0037 0.02 Q V 

4+10 0.0038 0.02 Q V 

4+15 0 . 0040 0.02 Q V 
4+20 0 . 0041 0.02 Q V 

4+25 0.0042 0.02 Q V 

4+30 0.0043 0.02 Q V 
4+35 0.0045 0 .0 2 Q V 

4+40 0.0046 0.02 Q V 

4+45 0.0047 0.02 Q V 

4+50 0.0049 0.02 Q V 

4+55 0.0050 0.02 Q V 

5+ 0 0.0052 0.02 Q V 

5+ 5 0.0053 0 . 02 Q V 
5+10 0.0054 0.02 Q V 
5+15 0.0056 0.02 Q V 

5+20 0.0057 0.02 Q V 

5+25 0.0058 0.02 Q V 
5+30 0.0060 0.02 Q V 

5+35 0 . 0061 0.02 Q V 
5+40 0 . 0063 0.02 Q V 

5+45 0 . 0064 0.02 Q V 

5+50 0.0066 0.02 Q V 

5+55 0.0067 0.02 Q V 

6+ 0 0.0069 0.02 Q V 
6+ 5 0 . 0070 0.02 Q V 

6+10 0.0072 0.02 Q V 
6+15 0 . 0074 0.03 Q V 
6+20 0.0075 0.03 Q V 

6+25 0 . 0077 0.03 Q V 
6+30 0.0079 0.03 Q V 

6+35 0 . 0081 0.03 Q V 

6+40 0.0083 0.03 Q V 
6+45 0.0085 0.03 Q V 



6+50 0 . 0086 0.03 Q V 
6+55 0.0088 0.03 Q V 

7+ 0 0.0090 0.03 Q V 

7+ 5 0.0092 0.03 Q V 
7+10 0.0094 0.03 Q V 

7+15 0. 0096 0.03 Q V 

7+20 0.0098 0.03 Q V 
7 +25 0.0100 0 . 03 Q V 

7+30 0.0102 0.03 Q V 
7+35 0.0104 0 .03 Q V 

7 +40 0.0107 0.03 Q V 
7+45 0.0109 0 . 03 Q V 

7+50 0.0111 0.03 Q V 

7+55 0. 0114 0 .04 Q V 

8+ 0 0.0116 0.04 Q V 

8+ 5 0 . 0119 0.04 Q V 

8+10 0.0122 0 . 04 Q V 

8+15 0.0125 0.04 Q V 

8+20 0.0128 0.04 Q V 
8+25 0. 0131 0.04 Q V 

8+30 0.0133 0.04 Q V 

8+35 0. 0136 0.04 Q V 

8+40 0. 0139 0.04 Q V 

8+45 0.0142 0 .04 Q VI 
8+50 0.0146 0.05 Q V 

8+55 0.0149 0.05 Q V 

9+ 0 0 . 0152 0.05 Q V 

9+ 5 0.0156 0.05 Q V 

9+10 0.0159 0.05 Q IV 
9+15 0.0163 0.05 Q IV 
9+20 0.0167 0.05 Q IV 
9+25 0.0170 0.06 Q IV 
9+30 0.0174 0.06 Q I V 

9+35 0.0178 0.06 Q I V 

9+40 0.0182 0.06 Q I V 

9+45 0.0186 0.06 Q I V 
9+50 0.0190 0.06 Q I V 

9+55 0.0195 0.06 Q I V I 
10+ 0 0.0199 0.06 Q I V I 
10+ 5 0.0202 0.05 Q I V I 
10+10 0.0205 0.04 Q I V I 
10+15 0.0208 0.04 Q I V I 
10+20 0.0211 0 . 04 Q I V I 
10+25 0.021 4 0.04 Q I V I 
10+30 0.0217 0 . 04 Q I V I 
1 0+35 0.0220 0 . 05 Q I V I 
1 0+4 0 0.0224 0.05 Q I V I 
10+45 0 . 0228 0 . 0 6 Q I V I 
10+5 0 0.0232 0 . 06 Q I V I 
10+55 0.0236 0.06 Q I V I 
11+ 0 0 . 0239 0 . 06 Q I V I 
1 1+ 5 0 . 0243 0 . 05 Q I V I 
11+10 0.0247 0.05 Q I V I 
11+15 0.0251 0 .05 Q I V I 
11+20 0.0254 0.05 Q I V I 
11+25 0 . 0258 0 . 05 Q I V I 
1 1+30 0 .0262 0.05 Q I V I 
11+35 0.0265 0.05 Q I V I 
11+40 0 . 0268 0.05 Q I V I 
11+4 5 0. 0272 0.05 Q I V I 
11+50 0.0275 0.05 Q I V I 
11+55 0.0278 0.05 Q I V I 
12+ 0 0.0282 0.05 Q I VI 
12+ 5 0.0286 0.06 Q I VI 
12+10 0.0291 0.07 Q I V 

12+15 0.0295 0.07 Q I V 

12+20 0.0300 0 . 07 Q I V 

12+25 0.0305 0.07 Q I I V 
12+30 0.0310 0 . 07 Q I I V 
12+35 0 .0315 0.07 Q I I V 
12+40 0.0321 0.08 Q I I V 



12+45 0.0326 0.08 Q I V 
12+50 0.0331 0.08 Q I V 

12+55 0 . 0337 0.08 Q V 
13+ 0 0 .0343 0.08 Q V 

13+ 5 0 . 0349 0.09 Q V 
13+10 0.0355 0 . 09 Q V 
13+15 0.0361 0.09 Q V 

13+20 0 . 0368 0.09 Q V 
13+25 0.0375 0.10 Q V 
13+30 0 .0381 0 .10 Q V 

13+35 0 . 0387 0.08 Q V 
13+40 0 . 0391 0.07 Q V 

13+45 0 . 0396 0.07 Q V 
13+50 0.0400 0.06 Q V 

13+55 0 . 04 05 0.0 6 Q V 
1 4+ 0 0 . 0409 0.06 Q V 
14+ 5 0.0414 0.07 Q V 

14+10 0 . 0419 0.07 Q V 
1 4+15 0 . 0424 0. 07 Q V 
1 4+20 0.0429 0.07 Q V 

14+25 0 . 0434 0 .07 Q V 
14+30 0 . 0439 0.07 Q V 
14+35 0.0444 0.07 Q V 

14+40 0 . 0449 0.07 Q V 
14+45 0 . 0454 0.07 Q V 

14+50 0 . 0459 0.07 Q V 
14+55 0.0464 0.07 Q V 

15+ 0 0 .0469 0.07 Q V 

15+ 5 0.0474 0.07 Q V 
15+10 0.0478 0 .07 Q V 

15+15 0 .0483 0.07 Q V 

15+20 0 .0488 0.07 Q V 
15+25 0 . 0492 0.06 Q V 

15+30 0 .0496 0.06 Q V 
15+35 0 . 0501 0.06 Q V 
15+40 0.0504 0.05 Q V 
15+45 0 . 0508 0.05 Q V 

15+50 0.0512 0.05 Q V 
15+55 0.0515 0.05 Q V 
16+ 0 0 . 0519 0.05 Q V 
16+ 5 0.0521 0.04 Q V 
16+10 0.0523 0.02 Q V 
16+15 0.0524 0.01 Q V 

16+20 0.0524 0.01 Q V 
16+25 0 .0525 0.01 Q V 
16+30 0.0526 0.01 Q V 

16+35 0.0527 0.01 Q V 
16+40 0 . 0527 0.01 Q V 
16+45 0.0528 0.01 Q V 
16+50 0.0528 0.01 Q V 
16+55 0 . 0529 0.01 Q V 
17+ 0 0.0530 0.01 Q V 
17+ 5 0 . 0530 0 .01 Q V 
17+10 0.0531 0.01 Q V 

17+15 0.0532 0.01 Q V 
17+20 0.0533 0.01 Q V 
17+25 0 . 0534 0.01 Q V 
17+30 0.0535 0.01 Q V 

17+35 0.0536 0. 0 1 Q V 
17+40 0.0537 0.01 Q V 
17+45 0 . 0538 0.01 Q V 

17+50 0 . 0539 0 . 01 Q V 
17+55 0 . 0540 0.01 Q V 
18+ 0 0 . 0540 0.01 Q V 

18+ 5 0 .0541 0. 01 Q V 
18+10 0 . 0542 0.01 Q V 

18+15 0 . 0543 0 . 01 Q V 
18+20 0.0543 0.01 Q V 
18+25 0.0544 0.01 Q V 

18+30 0 . 0545 0.01 Q V 
18+35 0.0546 0.01 Q V 



1 8+40 0.0546 0.0 1 Q V I 
18+45 0.0547 0 . 0 1 Q V I 
18+50 0.0547 0.01 Q V I 
18+55 0 . 0548 0.01 Q V I 
19+ 0 0.0548 0.01 Q V I 
19+ 5 0.0549 0.01 Q V I 
1 9+10 0 . 0549 0.01 Q V I 
1 9+15 0.0550 0.01 Q V 
19+20 0 . 0550 0.01 Q V 
1 9+25 0.0551 0.01 Q V 

19+30 0.0552 0.01 Q V 
19+35 0.0553 0.01 Q V 

1 9+40 0.0553 0.01 Q V 
19+45 0.0554 0.01 Q V 
19+5 0 0 . 0554 0.01 Q V 
1 9+5 5 0.0555 0.01 Q V 
20+ 0 0.0555 0.01 Q V 
20+ 5 0.0556 0.01 Q V 
20+10 0.0556 0.01 Q V 
20+15 0.0557 0.01 Q V 
20+20 0.0557 0.01 Q V 
20+25 0.0558 0.01 Q V 
20+30 0.0558 0.01 Q V I 
20+35 0.0559 0.01 Q V 
20+40 0.0560 0.01 Q V 

20+45 0.0560 0 .01 Q V 
20+50 0.0561 0.01 Q V 
20+55 0.0561 0.01 Q V 
21+ 0 0.0561 0.01 Q V 
21+ 5 0.0562 0.01 Q V 
21+10 0.0562 0.01 Q V 
21+15 0.0563 0.01 Q V 
21+20 0.0564 0.01 Q V 

21+25 0.0564 0.01 Q V 
21+30 0.0564 0.01 Q V 
21+35 0.0565 0.01 Q V 
21+40 0.0565 0.01 Q V 

21+45 0.0566 0.01 Q V 
21+50 0.0566 0.01 Q V I 
21+55 0.0567 0.01 Q V I 
22+ 0 0.0567 0.01 Q VI 
22+ 5 0.0568 0.01 Q VI 
22+10 0.0568 0.01 Q VI 
22+15 0.0569 0.01 Q VI 
22+20 0.0569 0.01 Q VI 
22+25 0.0570 0.01 Q VI 
22+30 0.0570 0.01 Q VI 
22+35 0.0570 0.01 Q VI 
22+40 0.0571 0.01 Q VI 
22 +45 0.0571 0.01 Q VI 
22+50 0.0572 0.01 Q VI 
22+55 0.0572 0.01 Q VI 
23 + 0 0.0572 0.01 Q VI 
23+ 5 0.0573 0.01 Q VI 
23+10 0.0573 0.01 Q VI 
23 +15 0.0574 0.01 Q V I 
23+20 0.0574 0.01 Q V I 
23+25 0.0574 0.01 Q V 
23 +30 0.0575 0.01 Q V 
2 3+35 0.0575 0.01 Q V 
23+40 0.0575 0.01 Q V 
23+45 0.0576 0.01 Q V 
23+50 0.0576 0.01 Q V 
23+55 0.0577 0.01 Q V 
24 + 0 0 . 0577 0 . 01 Q V 
24 + 5 0. 0 577 0.00 Q V 
24+10 0.0577 0.00 Q V 
24+15 0 . 0577 0.00 Q V 
24+20 0.0577 0.00 Q V 

-----------------------------------------------------------------------



u n i t H y d r o g r a p h A n a 1 y s i s 

Copyright (c) CI VILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1 
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++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Riverside County Syntheti c Unit Hydrology Method 
RCFC & WCD Manual date - Apri l 1978 

Program License Serial Number 6106 

Engl ish (in-lb) Input Units Used 
Engl ish Rai nfa l l Data (Inches) Input Values Used 

English Uni ts used in output format 

19-00 4 UNDEVELOPED CONDITION HYDROGRAPHY METHOD 
HOUR EVENT 

Drainage Area = 4 . 33 (Ac. ) 0. 007 Sq. Mi. 

10 YEAR 24 

Drainage Area for Dept h - Area Areal Adjustment= 4.33(Ac.) 0.007 Sq. Mi . 
Length along longest watercourse 604.20(Ft.) 
Length along longest watercourse measured to centroid 369.00(Ft.) 
Length along longest watercourse 0.114 Mi. 
Length along longest wat ercourse measured to centroid 0.070 Mi. 
Di fference in elevation 19.00(Ft .) 
Slope along watercourse 166.0377 Ft./Mi. 
Average Manni ng's 'N' = 0.030 
Lag time= 0.044 Hr. 
Lag time= 2.61 Min . 
25% of lag time 0 . 65 Min. 
40% of lag t i me= 1. 04 Min. 
Unit time= 5.00 Min. 
Durat i on of storm= 24 Hour(s) 
User Ente r ed Base Fl ow= O.OO(CFS) 

2 YEAR Area rainfal l data : 

Area (Ac.) [l l 
4.33 

Rainfall (In) [2] 
1. 60 

100 YEAR Area rainfall data: 

Area(Ac.) [l] 
4 . 33 

STORM EVENT (YEAR) 

Rainfall ( In) [2 ] 
4 . 10 

10 . 00 
Area Averaged 2 - Year Rainf all 
Area Averaged 100-Year Rainfal l 

Weighting [ l*2 ] 
6.93 

Weight i ng[l*2 ] 
17.75 

l . 600(In) 
4. l OO(In) 

Point rain (area averaged) = 2.629(In) 
Areal adjustment factor= 1 00.00 % 
Adjusted average point rain = 2.628(In) 

Sub- Area Data: 
Ar ea (Ac .) 

4.330 
Runoff Index 

80.00 
Impervious% 

0.000 



Total Area Entered 4. 33 (Ac.) 

RI RI Infil. Rate Impervious Adj . Infil. Rate Area% F 
(In/Hr) 
0 .24 4 
0.244 

AMC2 AMC-2 
80 .0 80.0 

(In/Hr) (Dec . %) (In/Hr) (Dec . ) 
0.244 0.000 0.244 1 . 000 

Area averaged mean soil loss (Fl (I n/Hr ) = 0 . 244 
Minimum soil loss rate ((In/Hr)) 0 .122 
(for 24 hour storm duration) 
Soil l ow loss rate (decimal) = 0.900 

U n i t H y d r o g r a p h 
VALLEYS-Curve 

Unit Hydrograph Data 

Unit time period 
(hrs) 

Ti me% of lag Distribution 
Graph% 

1 0.083 1 91. 518 41. 897 
2 0 . 167 383 . 035 43 .964 
3 0.250 574.553 9. 1 49 
4 0.333 766.070 3. 628 
5 0 .417 957.588 1.363 

Sum= 100.000 Sum= 

Sum (F) 

Unit Hydrograph 
(CFS) 

1.828 
1. 918 
0 .399 
0.158 
0.059 
4. 364 

The following loss rate calculations reflect use of the minimum calculated loss 
rate subtracted from the Storm Rain to produce the maximum Effective Rain value 

Unit Time Pattern Storm Rain Loss rate(In . /Hr) Effective 
(Hr.) Percent (In/Hr) Max I Low (In/Hr) 

1 0.08 0.07 0.021 0. 433) 0.019 0.002 
2 0.17 0.07 0.021 0. 431) 0.019 0.002 
3 0.25 0.07 0.02 1 0 . 429) 0.019 0.002 
4 0.33 0.10 0.032 0.428) 0.028 0 . 003 
5 0.42 0.10 0 .0 32 0. 426) 0.028 0.003 
6 0.50 0.10 0.032 0 . 424) 0.028 0.003 
7 0.58 0.10 0.032 0.423) 0 .02 8 0.003 
8 0. 67 0.10 0.032 0 . 421) 0.028 0.003 
9 0.75 0.10 0.032 0.419) 0.028 0.003 

10 0.83 0.13 0.042 0.418) 0.038 0.004 
11 0.92 0.13 0.042 0. 416) 0.038 0.004 
12 1.00 0.13 0.042 0.414) 0.038 0 . 004 
13 1.08 0.10 0.032 o. 413) 0 . 028 0.003 
14 1.17 0.10 0.032 0. 411) 0.028 0 . 003 
15 1.25 0.10 0.032 0. 409) 0.028 0.003 
16 1. 33 0. 10 0.032 0.408) 0 . 028 0.003 
17 1. 42 0.10 0.032 0. 406) 0 . 028 0.003 
18 1.50 0 .10 0.032 0.405) 0 .02 8 0.003 
19 1. 58 0.10 0.032 0.403) 0.028 0.003 
20 1. 67 0. 10 0.032 0.401) 0.028 0 . 003 
21 1. 75 0.10 0.032 0.400) 0.028 0.003 
22 1. 83 0 .13 0.042 0.398) 0.038 0.004 
23 1. 92 0. 13 0.042 0. 396) 0.038 0.004 
24 2.00 0.13 0 .042 0.395) 0.038 0.004 
25 2.08 0 .13 0.042 0 . 393) 0.038 0 .004 
26 2 . 17 0.13 0.042 0 . 392) 0.038 0 . 004 
27 2.25 0.13 0.042 0.390) 0.038 0 . 004 
28 2 . 33 0 .13 0.042 0. 389) 0.038 0 . 004 
29 2.42 0.13 0.042 0.387) 0.038 0 . 004 
30 2.50 0 .1 3 0 .042 0 .38 5) 0.038 0 . 004 
31 2.58 0.17 0.053 0.384) 0.047 0 . 005 
32 2 .67 0.17 0.053 0.382) 0.047 0 .005 
33 2.75 0.17 0.053 0.381 ) 0 . 047 0.005 
34 2.83 0.17 0.053 0. 379) 0.047 0 .005 
35 2.92 0.17 0 . 053 0.378) 0 .04 7 0.005 
36 3.00 0. 17 0.053 0. 376) 0.047 0 .005 



37 3.08 0.17 0 .0 53 0 . 374) 0.047 0.005 
38 3 .17 0.17 0 . 053 0 . 373) 0 . 047 0.005 
39 3. 25 0.17 0.053 0 . 371) 0 . 047 0.005 
40 3.33 0 .17 0 . 053 0.370) 0.047 0.005 
41 3 . 42 0 . 17 0.053 0.368) 0.047 0.005 
42 3.50 0 . 17 0.053 0. 367) 0.047 0.005 
43 3.58 0 . 17 0 .05 3 0.365) 0.047 0.005 
44 3 . 67 0. 17 0 . 053 0. 364) 0 . 047 0 . 005 
45 3.75 0.17 0.053 0 . 362) 0.04 7 0.005 
46 3.83 0 . 20 0 . 063 0.361) 0 . 057 0.006 
47 3 . 92 0 . 20 0 . 063 0.359) 0.057 0 . 006 
48 4.00 0 . 20 0.063 0.357) 0 . 057 0.006 
49 4 . 08 0 . 20 0.063 0. 356) 0.057 0.006 
50 4 .17 0.20 0 . 063 0.354) 0.057 0.006 
51 4 .25 0 . 20 0.063 0 . 353) 0.057 0.006 
52 4.33 0 . 23 0 . 074 0 .351) 0.066 0.007 
53 4 . 42 0 . 23 0.074 0.350) 0 . 066 0 . 007 
54 4.50 0.23 0.074 0 . 348) 0.066 0.007 
55 4 .58 0 . 23 0.074 0.347) 0.066 0.007 
56 4.67 0 . 23 0.074 0.34 5) 0 . 066 0.007 
57 4 .7 5 0.23 0.074 0.34 4 ) 0.066 0.007 
58 4 . 83 0.27 0.084 0 . 342) 0 . 076 0 . 008 
59 4.92 0.27 0 . 084 0. 341) 0.076 0.008 
60 5 . 00 0.27 0.084 0.340) 0 . 076 0.008 
61 5.08 0.20 0.063 0.338) 0 . 057 0.006 
62 5.17 0.20 0.063 0.337) 0.057 0.006 
63 5 .25 0.20 0.063 0.335 ) 0.057 0.00 6 
64 5.33 0.23 0.074 0.334) 0.066 0.007 
65 5.42 0.23 0.074 0.332) 0.066 0.007 
66 5 . 5 0 0.23 0.074 0.331 ) 0.066 0.007 
67 5 . 58 0.27 0.084 0.329) 0.076 0.008 
68 5.67 0.27 0.084 0.328) 0.076 0.008 
69 5.75 0.27 0.084 0. 326) 0.07 6 0.008 
70 5.83 0.27 0.084 0.325) 0.076 0.008 
71 5 . 92 0 . 27 0.084 0.324) 0. 076 0 .008 
72 6.00 0.27 0.084 0.322) 0.076 0. 008 
73 6 . 08 0.30 0. 095 o . Jn) 0.085 0. 009 
74 6 . 17 0.30 0.095 0.319) 0.085 0 .009 
75 6.25 0.30 0 . 095 0.318) 0.085 0 .009 
76 6.33 0.30 0 . 095 0.31 6) 0.085 0.009 
77 6.42 0.30 0.095 0.315) 0.085 0.009 
78 6 . 50 0.30 0 . 095 0.314) 0.085 0.009 
79 6.58 0 . 33 0. 10 5 0.312) 0.095 0.011 
80 6.67 0.33 0. 1 05 0.311) 0.095 0 . 011 
81 6.75 0.33 0.105 0 . 309) 0.095 0. 011 
82 6.83 0 . 33 0 . 105 0.308) 0 . 095 0. 011 
83 6 . 92 0.33 0.105 0.307) 0 . 095 0. 011 
84 7 . 00 0.33 0.105 0 . 305) 0.095 0 . 011 
85 7.08 0.33 0.105 0.304) 0.095 0. 011 
86 7 . 17 0.33 0. 1 05 0.302) 0.095 0.011 
87 7.25 0.33 0 .105 0 . 301 ) 0.095 0 . 011 
88 7.33 0 . 37 0 . 116 0 . 300) 0 .104 0 .012 
89 7 . 42 0 .37 0 . 116 0.298) 0 . 104 0.012 
90 7 . 50 0.37 0 .116 0. 297) 0 . 104 0.012 
91 7 . 58 0.40 0.126 0 . 296) 0 .114 0 . 013 
92 7 . 67 0. 40 0 .126 0 .294) 0 .114 0. 013 
93 7 .7 5 0 . 40 0 .12 6 0. 293) 0 .114 0 . 013 
94 7.83 0 . 43 0 .137 0 . 291) 0.123 0.014 
95 7.92 0 . 43 0 . 1 37 0 . 290) 0. 1 23 0 . 0 14 
96 8.00 0 . 43 0 . 137 0.289) 0.123 0.014 
97 8 . 08 0.50 0.158 0.287) 0 . 142 0.016 
98 8 . 17 0.50 0.158 0 . 286) 0 . 142 0.016 
99 8 . 25 0 . 50 0. 158 0.285) 0 . 142 0 . 0 1 6 

100 8.33 0 . 50 0 .158 0 . 283) 0.142 0 . 0 1 6 
101 8.42 0 .50 0 . 158 0 .28 2) 0. 1 42 0 . 016 
102 8.50 0.50 0 . 158 0.281) 0.142 0.01 6 
103 8 . 58 0.53 0.168 0.279) 0.151 0.017 
104 8 . 67 0.53 0.168 0.278) 0.151 0.017 
105 8 . 7 5 0.53 0 .168 0 . 277) 0. 1 5 1 0.01 7 
106 8 . 83 0.57 0 . 179 0 . 276) 0.161 0.018 
1 07 8.92 0 . 57 0.179 0 . 274) 0. 1 61 0.018 



108 9.00 0.57 0.179 0.273) 0 . 161 0.018 
109 9.08 0.63 0.200 0 .272) 0.180 0.020 
110 9. 17 0.63 0.200 0.270) 0 . 180 0.020 
111 9 . 25 0.63 0.200 0. 269) 0.180 0.020 
112 9 . 33 0 . 67 0 .210 0 .268) 0.189 0 . 021 
113 9. 42 0 . 67 0 .210 0 . 266) 0.189 0.021 
11 4 9.50 0 . 67 0 . 210 0. 265) 0. 189 0 . 021 
115 9 . 58 0.70 0 . 221 0 . 264) 0.199 0 . 022 
116 9.67 0.70 0 . 221 0. 263) 0.199 0.022 
117 9 . 75 0 . 70 0 . 221 0. 261 ) 0 .1 99 0 . 022 
118 9 . 83 0.73 0 . 231 0 . 260) 0.208 0 . 023 
119 9 . 92 0.73 0.231 0 . 259) 0 . 208 0 .023 
120 10 . 00 0.73 0.231 0.258) 0 .208 0 . 023 
121 10.08 0.50 0 .158 0 .256) 0.142 0 .016 
122 10.17 0 . 50 0.158 0.255) 0.142 0.016 
123 10 . 25 0.50 0.158 0.254) 0 . 142 0.016 
124 10.33 0.50 0.158 0.253) 0. 142 0.016 
125 10. 42 0 . 50 0.158 0. 251) 0.142 0.016 
126 10 . 50 0 . 50 0.158 0. 250) 0 .142 0.016 
127 10.58 0 . 67 0 . 210 0. 249) 0 .189 0.021 
128 10.67 0. 67 0 .210 0.248) 0.189 0 . 021 
129 10 . 75 0 . 67 0 .210 0 . 247) 0.189 0.021 
130 10.83 0. 67 0 . 210 0 . 245) 0.189 0 . 021 
131 10.92 0. 67 0 .210 0 . 244) 0.189 0 . 021 
132 11 . 00 0. 67 0 .210 0 . 243) 0.189 0 . 021 
133 11.08 0.63 0.200 0.242) 0.180 0 . 020 
134 11.17 0.63 0.200 0. 241) 0 . 180 0.020 
135 11. 25 0 . 63 0 . 200 0 . 239) 0 . 180 0.020 
136 11. 33 0.63 0.200 0.238) 0.180 0.020 
137 11. 42 0.63 0 . 200 0.237) 0 .180 0.020 
138 11. 50 0.63 0 . 200 0. 236) 0. 180 0.020 
139 11. 58 0 .57 0 . 179 0. 235) 0.161 0.018 
140 11 . 67 0.57 0.179 0. 234) 0.161 0.018 
141 11 . 75 0.57 0.179 0.232) 0.161 0 . 018 
142 11. 83 0.60 0. 189 0.231) 0.170 0 . 019 
143 11. 92 0 . 60 0.189 0.230) 0 . 170 0 . 019 
144 12.00 0 . 60 0.169 0 .229) 0 . 170 0 . 019 
145 12.08 0.83 0.263 0.228 0.237) 0 . 035 
146 12.17 0.83 0.263 0.227 0.237) 0.036 
147 12.25 0.83 0.263 0 .225 0.237) 0.037 
148 12.33 0.87 0.273 0 . 224 0. 246) 0 .049 
149 12.42 0.87 0 . 273 0.223 0. 246) 0.050 
150 12 . 50 0.87 0 . 273 0 . 222 0. 246) 0.051 
1 51 12 .58 0.93 0 .294 0.221 0. 265) 0.073 
1 52 12 .67 0.93 0.294 0 . 220 0. 265) 0.075 
153 12 . 75 0.93 0.294 0.219 0.265) 0.076 
154 12 . 83 0.97 0 . 305 0.218 0.274) 0 . 087 
155 12. 92 0 . 97 0.305 0.217 0.274 ) 0.088 
156 13.00 0 . 97 0.305 0.215 0 . 274) 0 . 089 
157 13 . 08 1. 13 0.357 0.214 0 .322 ) 0 . 143 
158 13.17 1.13 0.357 0.213 0 .322 ) 0.144 
159 13 .25 1.13 0.357 0.212 0 .322) 0.145 
160 13 . 33 1.13 0.357 0. 211 0.322 ) 0.146 
161 13 . 42 1. 13 0 . 357 0 .210 0.322) 0 . 147 
162 13 . 50 1.13 0.357 0.209 0.322) 0.148 
163 13 . 58 0. 77 0.242 0.208 0.218) 0.034 
164 13 .67 0.77 0.242 0.207 0 .218) 0.035 
1 65 13. 75 0 . 77 0.242 0.206 0.218) 0 . 036 
166 13 .83 0 . 77 0.242 0.205 0 . 218) 0.037 
167 13 . 92 0 . 77 0.242 0.204 0 . 218) 0 . 038 
1 68 14.00 0 . 77 0 .2 42 0 .203 0.218) 0 . 039 
169 14.08 0.90 0.2 84 0 .202 0.255) 0.082 
170 14.17 0.90 0 . 284 0.201 0.255) 0.083 
171 14.25 0 . 90 0.284 0 . 200 0.255) 0 .084 
172 14 . 33 0.87 0.273 0 . 199 0 . 246) 0 .075 
173 14 .42 0.87 0.273 0 . 198 0. 246) 0 . 076 
174 14 . 50 0.87 0.273 0.197 0. 246) 0.077 
175 14 . 58 0 . 87 0.273 0 .196 0. 246) 0.078 
176 14 . 67 0.87 0.273 0.195 0. 246) 0.079 
177 14 . 75 0.87 0.273 0. 194 0. 246) 0.080 
178 14.83 0 .83 0.263 0.193 0.237) 0.070 



179 14.92 0.83 0. 263 0.192 0 .2 37) 0.071 
180 15 . 00 0.83 0.263 0 . 191 0 . 237) 0 . 072 
181 15.08 0.80 0.252 0. 1 90 0.227) 0 . 063 
182 15 .17 0 . 80 0.252 0. 189 0.227) 0.064 
183 1 5 .2 5 0.80 0 . 252 0 .188 0.227) 0 . 065 
184 15.33 0.77 0.242 0. 187 0 . 218) 0.055 
185 15 .42 0.77 0.242 0.186 0.218) 0.056 
186 15.50 0.77 0.242 0.185 0.218) 0 . 057 
187 15.58 0.63 0.200 0.184) 0.180 0.020 
188 15.67 0 . 63 0 . 200 0 . 183) 0 .180 0.020 
189 15 .75 0.63 0.200 0 . 182) 0.180 0.020 
190 15 . 83 0 . 63 0.200 0 . 181) 0.180 0.020 
191 15 .92 0 . 63 0 . 200 0 . 180) 0. 180 0 . 020 
192 16 .00 0. 63 0.200 0 . 179 0.180) 0.021 
1 93 1 6 . 08 0 .13 0.042 0 .178) 0.038 0.004 
194 16 .17 0 .13 0.042 0. 177) 0 . 038 0.004 
195 1 6 .25 0.13 0 . 042 0 . 176) 0.038 0.004 
196 1 6 .33 0.13 0 . 042 0 .17 6) 0.038 0.004 
197 16.42 0 . 13 0.042 0. 1 75) 0.038 0 . 004 
198 16.50 0 . 13 0.042 0.174) 0.038 0.004 
199 16.58 0.10 0. 0 32 0 .173) 0.028 0.003 
200 16. 67 0 . 10 0.032 0 . 172) 0.028 0.003 
201 16 . 75 0.10 0.032 0 .171) 0.028 0.003 
202 1 6 . 83 0.10 0 . 032 0 .170) 0.028 0.003 
203 1 6 . 92 0.10 0 . 032 0 .169) 0.028 0 . 003 
204 17 . 00 0. 1 0 0.032 0 .169) 0 . 028 0.003 
205 17.08 0.17 0.053 0 .168) 0.047 0.005 
206 17 .17 0.17 0.053 0.167) 0.047 0.005 
207 17.25 0. 1 7 0.053 0 .166) 0.0 47 0.005 
208 17 .33 0.17 0.053 0. 165) 0.047 0.005 
209 17 . 42 0.17 0.053 0 . 164) 0.047 0 . 005 
210 17.50 0 . 17 0.053 0. 164) 0.047 0.005 
211 17.58 0.17 0 . 053 0.163) 0.047 0.005 
212 17.67 0. 1 7 0.053 0.162) 0.047 0.005 
213 17.75 0. 17 0.053 0. 1 61) 0.047 0.005 
2 1 4 17.83 0 .13 0.042 0.160) 0.038 0.004 
215 17.92 0 . 13 0.042 0 . 1:,9) 0.038 0.004 
216 18.00 0 .13 0.042 0 .159) 0.038 0.004 
217 18.08 0 . 13 0.042 0.158) 0 . 038 0 . 004 
218 18 .17 0. 1 3 0.042 0 .157) 0.038 0.004 
219 18 . 25 0 . 1 3 0.042 0 .156) 0 . 038 0.004 
220 18.33 0 . 13 0.042 0 .156) 0.038 0.004 
22 1 18.42 0.13 0 . 042 0 . 155) 0.038 0 . 004 
222 18.50 0. 1 3 0.042 0.154) 0.038 0.004 
223 18.58 0.10 0 . 032 0.153) 0 . 028 0.003 
224 18 . 67 0.10 0.032 0.153) 0.028 0.003 
225 18.75 0 . 10 0.032 0.152) 0.028 0.003 
226 18.83 0 . 07 0.021 0.151) 0 .019 0.002 
227 18.92 0 .07 0.021 0.150) 0 .019 0.002 
228 19.00 0.07 0 . 021 0.150) 0.019 0.002 
229 19 . 08 0.10 0.032 0 .149 ) 0.028 0.003 
230 19 .17 0.10 0 . 032 0 .148) 0 . 028 0.003 
231 19. 25 0. 10 0 . 032 0 . 148) 0.028 0 . 003 
232 19.33 0. 13 0 . 042 0 . 147) 0.038 0.004 
233 19.42 0.13 0 . 042 0. 146) 0.038 0.004 
234 19.50 0.13 0.042 0. 146) 0.038 0.004 
235 19.58 0 .10 0.032 0 . 145) 0.028 0.003 
236 19.67 0 .10 0 .032 0 . 144) 0.028 0 . 003 
237 19.75 0 . 10 0.032 0.144) 0 . 028 0.003 
238 19.83 0 .07 0.021 0.143) 0.019 0 . 002 
239 1 9 . 92 0.07 0 . 02 1 0. 1 42) 0.019 0.002 
240 20 . 00 0.07 0 . 02 1 0. 1 42) 0 . 019 0.002 
2 41 20 . 08 0.10 0 . 032 0 . 14 1 ) 0.028 0 . 003 
242 20 .17 0.10 0.032 0.140) 0.028 0.003 
243 20 . 25 0.10 0 . 032 0 . 140) 0.028 0.003 
244 20 . 33 0 .10 0.032 0.139) 0 . 028 0.003 
245 20.42 0 . 10 0.032 0 . 139) 0.028 0.003 
246 20.50 0 . 1 0 0.032 0.138) 0.028 0.003 
247 20.58 0.10 0.032 0. 137) 0.028 0.003 
248 20. 67 0.10 0 . 032 0 .137) 0.028 0 . 003 
249 20.75 0.10 0.032 0 .136) 0.028 0.003 



250 20.83 
251 20.92 
252 21.00 
253 21.08 
254 21.17 
255 21.25 
256 2 1 .33 
257 21 . 42 
258 21. 50 
259 21. 58 
260 21 . 67 
261 21 . 75 
262 21.83 
263 21.92 
264 22 . 00 
265 22.08 
266 22.17 
267 22 . 2 5 
268 22 . 33 
269 22.42 
270 22 . 50 
271 22 . 58 
272 22.67 
273 22.75 
274 22 . 83 
275 22.92 
276 23.00 
277 23.08 
278 23.17 
279 23.25 
280 23.33 
281 23.42 
282 23.50 
283 23.58 
284 23.67 
285 23.75 
286 23 . 83 
287 23.92 
288 24 . 00 

0 . 07 
0 . 07 
0.07 
0.10 
0. 10 
0.10 
0 . 07 
0 . 07 
0 . 07 
0 . 10 
0 .10 
0 .10 
0 . 07 
0 . 07 
0.07 
0.10 
0 . 10 
0 . 10 
0 . 07 
0.07 
0 . 07 
0 . 07 
0 . 07 
0.07 
0 . 07 
0.07 
0.07 
0 . 07 
0 . 07 
0 . 07 
0 . 07 
0.07 
0.07 
0.07 
0.07 
0.07 
0 . 07 
0.07 
0 . 07 

0 . 021 
0 . 021 
0 . 021 
0 . 032 
0 . 032 
0 . 032 
0 . 021 
0 . 021 
0 . 021 
0 . 032 
0.032 
0.032 
0 . 021 
0 . 021 
0 . 021 
0 . 032 
0 . 032 
0 . 032 
0 . 021 
0.021 
0 . 02 1 
0 . 02 1 
0 . 021 
0.021 
0.021 
0 . 021 
0.021 
0 . 021 
0.021 
0 . 02 1 
0.021 
0 .021 
0.021 
0.021 
0.021 
0.021 
0.021 
0.021 
0.021 

(Loss Rate Not Used) 

0 . 136) 
0 . 135) 
0.135) 
0.134) 
0 . 134) 
0.133) 
0 . 133) 
0 . 132) 
0 . 132) 
0 . 131) 
0.1 31) 
0 . 130) 
0 . 130) 
0 .129) 
0 . 129) 
0. 128) 
0 .128) 
0 .128) 
0.127) 
0.127) 
0 . 126) 
0 . 126) 
0.126) 
0 . 125) 
0.125) 
0.125) 
0 . 124) 
0.124) 
0.124) 
0.124) 
0 .123) 
0.123) 
0 .123) 
0.123) 
0 . 122) 
0.122) 
0. 122) 
0.122) 
0. 122) 

0.019 
0.019 
0 . 019 
0.028 
0 . 028 
0 . 028 
0.019 
0.019 
0.019 
0.028 
0.028 
0. 028 
0.019 
0.019 
0 . 019 
0.028 
0 . 028 
0 . 028 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 

0.002 
0 . 002 
0 . 002 
0 . 003 
0 . 003 
0 .003 
0.002 
0 . 002 
0.002 
0 . 003 
0 . 003 
0.003 
0 . 002 
0.002 
0.002 
0 . 003 
0 . 003 
0.003 
0 . 002 
0 . 002 
0.002 
0 . 002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0 . 002 
0 .002 
0 . 002 
0.002 
0.002 
0 . 002 
0 .002 
0.002 
0.002 

Sum= 100.0 Sum= 5.1 
Flood volume = Effective rainfall 0.43( In) 
times area 4.3(Ac.)/ [(In) /(Ft.) J 0.2(Ac . Ft) 

Tot al soil l oss= 2 . 20(In) 
Tot al soil l oss= 0 . 795 (Ac.Ft) 
Total rainfall= 2 . 63( I n) 
Fl ood volume= 6689 . 0 Cubic Feet 
Total soil l oss= 34625.4 Cubic Feet 

Peak flow rate of thi s hydrograph = 0. 645 (CFS) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - HOUR STORM 

R u n o f f H y d r o g r a p h 

Hydrograph in 5 Minute interval s ((CFS)) 

Time(h+m) Vol ume Ac.Ft Q(CFS) 0 2 . 5 5.0 7 . 5 10 . 0 

0+ 5 0.0000 0 . 00 Q 
0+10 0.0001 0.01 Q 
0+15 0 . 0001 0 . 01 Q 
0+20 0 . 0002 0.01 Q 
0+25 0.0003 0 . 01 Q 
0+30 0 . 0004 0 . 01 Q 
0+35 0.0005 0.01 Q 
0+40 0 . 0006 0 . 01 Q 
0+45 0.0007 0 . 0 1 Q 
0+50 0.0008 0.02 Q 
0+55 0.0009 0.02 Q 



l+ 0 0.0010 0.02 Q 
1+ 5 0 . 0012 0.02 Q 
1+10 0.0013 0.01 Q 
1+15 0.0013 0.01 Q 
1+20 0 .0014 0.01 Q 
1+25 0.0015 0.01 Q 
1+30 0 . 0016 0.01 Q 
1+35 0 . 0017 0.01 Q 
1+40 0.0018 0.01 Q 
1+45 0.0019 0.01 Q 
1+50 0 . 0020 0 . 02 Q 
1+55 0.0021 0 . 02 Q 
2+ 0 0.0023 0.02 Q 
2+ 5 0 .0024 0 . 02 Q 
2+10 0.002 5 0.02 Q 
2+15 0.0027 0.02 Q 
2+20 0.0028 0 . 02 Q 
2 +25 0 .0029 0 . 02 Q 
2+30 0.0030 0.02 Q 
2+35 0.0032 0.02 Q 
2+40 0.0033 0 . 02 Q 
2+45 0.0035 0 . 02 Q 
2+50 0.0036 0 . 02 Q 
2+55 0 .0038 0 . 02 Q 
3 + 0 0.0040 0 .02 QV 
3+ 5 0.0041 0 . 02 QV 
3+10 0.0043 0 .02 QV 
3 +15 0.0044 0 .02 QV 
3+20 0.0046 0.02 QV 
3+25 0.0047 0.02 QV 
3+30 0.0049 0.02 QV 
3+35 0.0051 0.02 QV 
3+40 0.0052 0 .02 QV 
3+45 0.0054 0 . 02 QV 
3+50 0.0055 0 . 02 QV 
3+55 0.0057 0 .03 QV 
4+ 0 0.00~9 0 .03 QV 
4+ 5 0.0061 0 .03 QV 
4+10 0.0063 0.03 QV 
4+15 0.0065 0.03 QV 
4+20 0.0067 0.03 QV 
4+25 0.0069 0.03 QV 
4+30 0.0071 0.03 QV 
4+35 0 .007 4 0 . 03 QV 
4+40 0.0076 0.03 QV 
4+45 0.0078 0.03 Q V 
4+50 0.0080 0.03 Q V 
4+55 0 .0 083 0.04 Q V 
5+ 0 0.0085 0 .04 Q V 
5+ 5 0.0088 0.03 Q V 
5+10 0 .0090 0.03 Q V 
5+15 0.0091 0 . 03 Q V 
5+20 0 . 0093 0.03 Q V 
5+25 0 . 0096 0.03 Q V 
5+30 0.0098 0 . 03 Q V 
5+35 0 . 0100 0.03 Q V 
5+40 0 . 0103 0.04 Q V 
5+45 0 . 0105 0.04 Q V 
5+50 0.0108 0 . 04 Q V 
5+55 0 . 0110 0.04 Q V 
6+ 0 0 . 0113 0.04 Q V 
6+ 5 0 . 0115 0 . 04 Q V 
6+10 0 . 0118 0.04 Q V 
6+15 0 . 0121 0.04 Q V 
6+20 0 . 0 124 0.04 Q V 
6+25 0.0127 0 . 04 Q V 
6+30 0. 0130 0 .04 Q V 
6+35 0 . 0133 0.04 Q V 
6+40 0 . 0136 0.05 Q V 
6+45 0. 0139 0.05 Q V 
6+50 0.01 42 0.05 Q V 



6+55 0.0145 0 . 05 Q V 

7+ 0 0 . 0148 0.05 Q V 

7+ 5 0 . 0151 0.05 Q V 

7+10 0 . 0155 0.05 Q V 

7+15 0 .0158 0 . 05 Q V 

7+20 0.0161 0 . 05 Q V 

7+25 0.0165 0 . 05 Q V 

7+30 0.01 68 0 . 05 Q V 

7+35 0. 0172 0.05 Q V 

7+40 0 . 0175 0.05 Q V 

7+45 0.01 79 0 .05 Q V 

7+50 0.0183 0.06 Q V 

7+55 0.0187 0.06 Q V 

8+ 0 0.01 91 0.06 Q V 

8+ 5 0.0196 0 . 06 Q V 

8+10 0.0200 0.07 Q V 

8+15 0.0205 0.07 Q V 

8+20 0.0210 0 .07 Q V 

8+25 0.0214 0 .07 Q V 

8+30 0.0219 0 . 07 Q V 

8+35 0.0224 0 . 07 Q V 

8+40 0.0229 0 . 07 Q V 

8+45 0 . 0234 0 .07 Q V 

8+50 0.0239 0 . 08 Q V 

8+55 0.0245 0.08 Q V 

9+ 0 0.0250 0.08 Q V 

9+ 5 0 . 0256 0.08 Q V 

9+10 0.0262 0.09 Q V 

9+15 0.0267 0 . 09 Q V 

9+20 0.0274 0.09 Q V 

9+25 0.0280 0.09 Q V 

9+30 0.0286 0.09 Q V 

9+35 0 .02 93 0.09 Q V 

9+40 0.0299 0.10 Q V 

9+45 0 .030 6 0.10 Q V 
9+50 0.0313 0.10 Q V 

9+55 0.0320 0.10 Q V 

10+ 0 0.0326 0.10 Q V 

10+ 5 0.0333 0.09 Q V 

10+10 0.0338 0.07 Q V 

10+15 0.0342 0.07 Q V 

10+20 0.0347 0.07 Q V 

10+25 0 .0352 0 .07 Q VI 

10+30 0.0357 0 . 07 Q VI 

10+35 0. 0362 0 . 08 Q VI 

10+40 0. 0368 0 .09 Q VI 

10+45 0.0374 0.09 Q VI 

10+50 0.0381 0.09 Q VI 

10+55 0.0387 0.09 Q V 

11+ 0 0.0393 0 . 09 Q V 

11+ 5 0.0400 0 . 09 Q V 

11+10 0.0406 0 .09 Q V 

11+15 0.0412 0.09 Q V 

11+20 0 . 0418 0.09 Q V 

11+25 0 .0424 0 .09 Q V 

11+30 0.0430 0.09 Q V 

11+35 0 . 0435 0.08 Q V 

11+40 0.0441 0.08 Q V 

11+45 0 .0446 0.08 Q V 

11+50 0 .04 52 0.08 Q V 
11+55 0.0457 0 . 08 Q V 

12+ 0 0 .0463 0 .08 Q V 

12+ 5 0. 04 71 0 .11 Q V 

12+10 0.0481 0 . 15 Q V 

12+15 0.0492 0.16 Q V 

12+20 0.0504 0.18 Q V 

12+25 0.0519 0. 21 Q V 

12+30 0.0534 0 .22 Q V 

12+35 0.0552 0. 26 I Q V 

12+40 0.0573 0 .31 I Q V 

12+45 0.0595 0.32 I Q 'I 



12+50 0 . 0619 0.35 IQ V I I 
12+55 0 . 0645 0.38 IQ V I I 
13+ 0 0.0671 0.38 IQ V I I 
13+ 5 0.0705 0.49 IQ V I I 
13+10 0.0746 0.59 I Q V I I 
13+15 0.0788 0 . 62 I Q V I 
13+20 0.0832 0 . 63 I Q I V I 
13+25 0.0876 0 . 64 I Q I V I 
13+30 0.0920 0. 64 I Q I V I 
13+35 0.0951 0. 44 IQ I V I 
13+40 0 . 0966 0.22 Q I V I 
13+45 0.0978 0 .18 Q I V I 
13+5 0 0.0989 0. 17 Q I V I 
13+55 0 .1001 0. 16 Q I V I 
1 4+ 0 0. 1012 0.17 Q I V I 
1 4+ 5 0.1029 0.25 Q I V I 
14+10 0. 1052 0.33 Q I V I 
14+15 0.1077 0.36 Q I V I 
1 4+20 0. 1101 0 .35 Q I V I 
14+25 0 .1124 0 . 33 Q I VI 
1 4+30 0.1147 0.33 Q I V I 
14+35 0 . 1170 0 .34 Q I V 
1 4+40 0 . 1193 0.34 Q I V 
14+45 0 . 1217 0.35 Q I V 
14+50 0.1240 0.33 Q I V 
1 4+55 0 . 12 62 0.31 Q I V 
15+ 0 0 . 1283 0.31 Q I V 
15+ 5 0 .1304 0.30 Q I V 
15+10 0. 1323 0.28 IQ I V 
15+15 0.1342 0.28 I Q I V 
1 5+20 0 .1361 0.26 I Q I V 
15+25 0 .1378 0.25 Q I V 
15+30 0 . 1395 0.25 Q I V 
15+35 0. 1 407 0.18 Q I V 
15+40 0.1415 0 . 11 Q I V 
1 5+4 5 0 . 1421 0 . 10 Q I V 
15+50 0.14 28 0.09 Q I V 
15+55 0. 1 434 0.09 Q I V 
16+ 0 0 .1 440 0.09 Q I V 
1 6+ 5 0 .1444 0.06 Q I V 
16+10 0.1446 0 .03 Q I V 
1 6+15 0 . 1 447 0.02 Q I V 
16+20 0. 1 449 0.02 Q I V 
16+25 0 . 14 50 0 . 02 Q I V 
16+30 0.1451 0.02 Q I V 
16+35 0 . 1452 0 . 02 Q I V 
16+ 40 0 . 1453 0.01 Q I V 
16+45 0. 1 454 0 . 01 Q I V 
16+50 0 .1455 0 . 01 Q I V 
1 6+55 0.1456 0 . 01 Q I V 
17+ 0 0. 1457 0 . 0 1 Q I V 
17+ 5 0 .1 458 0 . 02 Q I V 
17+10 0.1460 0.02 Q I V 
17+15 0.1461 0.02 Q I V 
17+20 0 .1463 0 . 02 Q I V 
17+25 0. 14 64 0 . 02 Q I V 
1 7+30 0 . 1 4 66 0.02 Q I V 
17+35 0.1468 0.02 Q I V 
17+4 0 0.1469 0 . 02 Q I V 
1 7+45 0.1471 0.02 Q I V 
17+50 0 .1472 0 . 02 Q I V 
17+55 0.1474 0 . 02 Q I V 
18+ 0 0 .1 475 0.02 Q I V 
18+ 5 0. 1 476 0.02 Q I V 
18+1 0 0.1477 0 . 02 Q I V 
18+15 0 . 1 479 0.02 Q I V I 
18+20 0.1480 0 . 02 Q I V I 
18+25 0.1481 0.02 Q I V I 
18+30 0.1482 0.02 Q I V I 
18+35 0 . 1484 0.02 Q I V I 
18+40 0 .1 485 0.01 Q I V I 



18+45 0.1486 0 . 01 Q V I 
18+50 0.1486 0.01 Q V I 
18+55 0.1487 0 . 01 Q V I 
19+ 0 0.1488 0.01 Q V I 
19+ 5 0.1488 0.01 Q V 
19+10 0.1489 0.01 Q V 
19+15 0.1490 0.01 Q V 
19+20 0 . 1491 0.02 Q V 
1 9+25 0 . 1493 0.02 Q V 
19+30 0.1494 0.02 Q V 
19+35 0.1495 0.02 Q V 
1 9+40 0 . 1496 0.01 Q V 
19+45 0.1497 0.01 Q V 
19+50 0.1498 0.01 Q V 
1 9+55 0.1498 0.01 Q V 
20+ 0 0 . 1499 0.01 Q V 
20+ 5 0.1500 0.01 Q V 
20+10 0.1501 0.01 Q VI 
20+1 5 0.1502 0.01 Q VI 
20+20 0.1503 0.01 Q VI 
20+25 0.1504 0.01 Q VI 
20+30 0.1504 0.01 Q VI 
20+35 0.1505 0.01 Q VI 
20+40 0.1506 0 .01 Q VI 
20+45 0.1507 0.01 Q VI 
20+50 0.1508 0.01 Q VI 
20+55 0.1509 0 .01 Q VI 
21+ 0 0.1509 0.01 Q VI 
21+ 5 0.1510 0.01 Q VI 
21+10 0. 1511 0.01 Q VI 
21+15 0. 1512 0.0 1 Q VI 
21+20 0.1513 0 .0 1 Q VI 
21+25 0.1514 0.01 Q VI 
21+30 0.1514 0.01 Q VI 
21+35 0. 1515 0.01 Q VI 
21+40 0. 1516 0 .01 Q VI 
21+45 0 .1517 0.01 Q VI 
21+50 0.1518 0 .01 Q VI 
21+55 0.1518 0 .01 Q V 
22+ 0 0.1519 0.01 Q V 
22+ 5 0.1520 0 .01 Q V 
22+10 0.1521 0 .01 Q V 
22+15 0. 1522 0 .01 Q V 
22+20 0.1522 0 .01 Q V 
22+25 0.1523 0 .01 Q V 
22+30 0. 1524 0 .01 Q V 
22+35 0.1524 0.01 Q V 
22+40 0.1525 0.01 Q V 
22+45 0.1526 0.01 Q V 
22+50 0.1526 0.01 Q V 
22+55 0 . 1527 0 .01 Q V 
23+ 0 0.1528 0.01 Q V 
23+ 5 0.1528 0 .01 Q V 
23+10 0.1529 0 .01 Q V 
23+15 0.1529 0 .01 Q V 
23+20 0.1530 0 .01 Q V 
23+25 0.1531 0.01 Q V 
23+30 0.1531 0.01 Q V 
23+35 0 . 1532 0 .01 Q V 
23+40 0.1533 0.01 Q V 
23+45 0.1533 0.01 Q V 
23+50 0.1534 0.01 Q V 
23+55 0 .1534 0.01 Q VI 
24+ 0 0.1535 0.01 Q VI 
24+ 5 0.1535 0 .01 Q VI 
24+10 0.1536 0.00 Q VI 
24+15 0.1536 0.00 Q VI 
24+20 0.1536 0.00 Q V 

-----------------------------------------------------------------------
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U n i t H y d r o g r a p h A n a 1 y s i s 

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1 
St udy date 01/04/22 File: 19004DEVHYD242.out 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Riverside County Synthetic Unit Hydrology Method 
RCFC & WCD Manual date - April 1978 

Program License Serial Number 6106 

English (in-lb) Input Uni ts Used 
English Rainfall Data (Inches) Input va:ues Used 

English Units used in output format 

19-004 DEVELOPED CONDITION HYDROGRAPH METHOD 
HOUR EVENT 

Drainage Area= 4.33(Ac.) 0.007 Sq. Mi. 

2 YEAR 24 

Drainage Area for Depth-Area Areal Adjustment= 4.33(Ac.) 0.007 Sq. Mi . 
Length along longest watercourse 812.30(Ft.) 
Length along longest watercourse measured to centroid 207.60(Ft.) 
LengLh dlony luuyetil wa Lercourse 0.154 Mi. 
Length along longest watercourse measured to centroid 0 . 039 Mi. 
Difference in elevation 4.47(Ft.) 
Slope along watercourse 29.0553 Ft./Mi. 
Average Manning's 'N' = 0 .015 
Lag time= 0.027 Hr. 
Lag time= 1.63 Min. 
25% of lag time 0.41 Min. 
40% of lag time= 0 .65 Min. 
Unit t ime= 5 .00 Min . 
Duration of storm= 24 Hour(s) 
user En t ered Base Flow= O. OO(CFS) 

2 YEAR Area rainfall data : 

Area(Ac . ) [ 1] 
4.33 

Rainfall (In) [2] 
1. 60 

1 00 YEAR Area rainfal l data: 

Area (Ac.) [1 ] 
4.33 

Rainfall (In) [2] 
4.10 

STORM EVENT (YEAR) 2. 00 
Area Averaged 2-Year Rainfall 
Area Averaged 100-Year Rainfall 

Weighting[1*2 ] 
6.93 

Weighting[1*2] 
17.75 

1.600iin) 
4.lOO(In) 

Point rain (area averaged) = 1 . 600(In) 
Areal adjustment factor= 100 . 00 % 
Adjusted average point rain= 1.600(In) 

Sub-Area Data: 
Area (Ac.) Runoff Index Impervious% 



4.330 
Total Area Entered 

75.00 0.880 
4. 33 (Ac.) 

RI RI Infil . Rate Impervious Adj. Infil. Rate Area% F 
(In/Hr ) 
0 . 104 
0.104 

AMC2 AMC-1 
75.0 57 . 0 

(In/Hr) (Dec. %) (In/Hr) (Dec.) 
0 . 501 0.880 0 . 104 1 . 000 

Area averaged mean soil loss ( F ) (In/Hr) = 0 .104 
Minimum soil loss rate ( (In/Hr)) 0.052 
(for 24 hour storm duration) 
Soil low loss rate (decimal) = 0. 200 

U n i t H y ct r o g r a p h 
VALLEYS-Curve 

Unit Hydrograph Data 

Unit time period 
(hrs) 

Time% of lag Distri:iution 
Graph % 

1 
2 
3 

0.083 
0.167 
0.250 

305.838 
611.677 
917.515 

57.272 
36 .809 
5.919 

Sum = 100. 000 Sum= 

Sum (F) 

Uni t Hydrograph 
(CFS) 

2 . 499 
1. 606 
0.258 
4.364 

The following loss rate calculati ons reflect use of t he minimum calculated loss 
rate subtracted from the Storm Rain to produce the maximum Effect ive Rain value 

Uni t Time Pattern Storm Rain Loss rate (In./Hr) Ef fective 
(Hr.) Percen t (In/Hr) Max I Low (In/Hr) 

1 0.08 0 . 07 0 . 013 0.185) 0.003 0 .010 
2 0 .17 0 . 07 0 . 013 n. 1 R4) o.no:, 0 . 010 
3 0 . 25 0.07 0 . 013 0 . 183) 0.003 0 . 010 
4 0.33 0.10 0.019 0 . 182) 0.004 0 . 015 
5 0.42 0 . 10 0 . 019 0.182) 0.004 0. 015 
6 0.50 0.10 0 .019 0.181) 0 . 004 0.015 
7 0.58 0 .10 0.019 0 . 180) 0.004 0 .015 
8 0.67 0 . 10 0 . 019 0.180) 0.004 0.015 
9 0.75 0.10 0 . 019 0.179) 0.004 0.015 

10 0.83 0.13 0 . 026 0. 178) 0.005 0.020 
11 0 . 92 0.13 0.026 0. 178) 0 . 005 0.020 
12 1.00 0 .13 0 . 026 0 .177) 0 . 005 0.020 
13 1.08 0. 10 0.019 0 .17 6) 0.004 0.015 
14 1.17 0. 10 0. 019 0. 175) 0.004 0 . 015 
15 1.25 0 .10 0.019 0 . 175) 0.004 0.015 
16 1.33 0.10 0.019 0.174) 0.004 0.015 
17 1.42 0 .10 0.019 0. 173) 0.004 0.015 
18 1.50 0 .1 0 0 .019 0 . 173) 0.004 0.015 
1 9 1. 58 0. 10 0 .019 0 . 172) 0.004 0 . 015 
20 1. 67 0.10 0 .019 0 .171) 0.004 0.015 
21 1. 75 0.10 0 . 019 0 .171 ) 0 . 004 0.015 
22 1. 83 0 . 13 0. 026 0. 170) 0 . 005 0.020 
23 1. 92 0.13 0 . 026 0 .169 ) 0 . 005 0.020 
24 2. 0 0 0.13 0. 026 0 .169) 0.005 0.020 
25 2.08 0.13 0. 026 0.168) 0.005 0.020 
26 2. 17 0.13 0.026 0.167) 0.005 0 . 020 
27 2 .2 5 0. 13 0.026 0.166) 0 . 005 0.020 
28 2.33 0.13 0. 026 0 . 166) 0 . 005 0.020 
29 2 .42 0.13 0.026 0 . 165) 0 . 005 0.020 
30 2.50 0 . 13 0.026 0 . 164) 0.005 0.020 
31 2.58 0. 17 0 .032 0.164 ) 0.006 0.026 
32 2 .67 0. 17 0.032 0 . 163) 0.006 0 . 026 
33 2.75 0 .17 0 .032 0 .162) 0 . 006 0.026 
34 2.83 0.17 0.032 0 .162) 0 . 006 0 . 026 
35 2.92 0.17 0.032 0 .161 ) 0.006 0 . 026 
36 3.00 0.17 0 . 032 0 . 160) 0.006 0.026 
37 3.08 0.17 0.032 0 .160) 0.006 0.026 



38 3.17 0 . 17 0.032 0 . 159) 0 . 006 0.026 
39 3 . 25 0 . 17 0 . 032 0 . 158) 0.006 0 . 026 
40 3 . 33 0.17 0 . 03 2 0 . 1 5 8) 0 . 006 0.026 
41 3 . 42 0 .17 0 . 03 2 0 . 157) 0 . 006 0.026 
42 3 . 50 0 . 17 0 . 032 0 .156) 0.006 0 . 026 
43 3 . 58 0. 1 7 0 .032 0 . 156) 0 . 006 0 . 026 
44 3 . 67 0 . 17 0 . 032 0. 155) 0 .006 0.026 
45 3 . 7 5 0 . 17 0 . 032 0. 155) 0 . 006 0 . 026 
46 3.83 0 . 20 0 . 038 0 . 154) 0 . 008 0.031 
47 3 . 92 0 . 20 0 . 038 0 .153) 0 . 008 0.031 
48 4.00 0 . 20 0 . 038 0 . 153) 0 . 008 0.031 
4 9 4 . 08 0.20 0 . 038 0 . 152) 0 . 008 0.031 
50 4.17 0 . 20 0 . 038 0 .151) 0.008 0.031 
51 4 .25 0. 20 0 . 038 0 .151) 0 . 008 0.031 
52 4. 33 0.23 0 . 045 0.150) 0 . 009 0.036 
53 4. 42 0 . 23 0 . 045 0 . 149) 0 . 009 0.036 
54 4.50 0 . 23 0 . 045 0 .149) 0.009 0 . 036 
55 4.58 0 . 23 0 . 045 0 . 148) 0.009 0.036 
56 4. 67 0 . 23 0 . 045 0.147) 0 . 009 0 . 036 
57 4 .75 0 . 23 0.045 0.147) 0.009 0 . 036 
58 4.83 0 . 27 0 . 051 0 . 146) 0.010 0.041 
59 4.92 0 . 27 0. 0 51 0 . 146) 0 . 0 10 0 . 04 1 
60 5 . 00 0 . 27 0.051 0.145) 0.010 0.041 
61 5.08 0.20 0.038 0.144) 0.008 0 . 031 
62 5 . 17 0.20 0.038 0 . 144) 0.008 0.031 
63 5.25 0 . 20 0.038 0.143) 0.008 0.031 
64 5.33 0.23 0.045 0.142) 0.009 0.036 
65 5.42 0.23 0.045 0.142) 0.009 0.036 
66 5 . 50 0.23 0.045 0.141) 0.009 0.036 
67 5.58 0 . 27 0.051 0.141) 0 . 010 0.041 
68 5 . 67 0 . 27 0 . 051 0.140) 0 . 010 0.041 
69 5.75 0.27 0.051 0.139) 0.01 0 0 .041 
70 5.83 0.27 0 . 05 1 0 .139) 0.01 0 0.041 
7 1 5 . 92 0 . 27 0.051 0.138) 0 . 010 0.041 
72 6 . 00 0.27 0.051 0.137) 0 . 010 0.04 1 
73 6 . 08 0.30 0 . 058 0 . 137) 0 . 012 0.046 
7 4 6 . 17 0.30 0.058 0 .136) 0 . 012 0.046 
75 6 . 25 0 . 30 0.058 0 .136) 0 . 012 0 . 046 
76 6 . 33 0.30 0.058 0 .135) 0 . 012 0.046 
77 6 . 42 0.30 0.058 0.134) 0.012 0.046 
78 6 . 50 0.30 0 . 058 0 . 134) 0.012 0.046 
79 6 . 58 0.33 0.064 0 .133) 0.013 0 . 051 
80 6 . 67 0 . 33 0.064 0 .133) 0.013 0 . 051 
81 6 . 75 0 .33 0 . 064 0 . 132) 0.013 0 . 051 
82 6 . 83 0.33 0.064 0 . 131) 0.013 0.051 
83 6 . 92 0.33 0 . 064 0. 131) 0 . 013 0 . 051 
84 7 . 00 0 . 33 0 . 064 0 .130) 0. 013 0.051 
85 7 . 08 0 . 33 0 . 064 0 . 130) 0 . 013 0.051 
86 7 . 17 0 . 33 0 . 064 0 .129) 0.013 0.051 
87 7.25 0 . 33 0 . 064 0.128) 0. 013 0.051 
88 7.33 0.37 0 . 070 0 . 128) 0 . 014 0.056 
89 7.42 0.37 0 . 070 0 . 127) 0 . 014 0.056 
90 7 .50 0 . 37 0 . 070 0.12 7) 0 . 014 0.056 
91 7 . 58 0 . 40 0 . 077 0. 126) 0 . 015 0. 061 
92 7 . 67 0 . 40 0 . 07 7 0 . 126) 0 . 015 0.061 
93 7 . 75 0 . 40 0 . 077 0. 125) 0 . 015 0 . 061 
94 7 . 8 3 0 . 43 0 . 083 0.124) 0 . 0 17 0 . 067 
95 7.92 0.43 0 . 083 0.124) 0 . 017 0.067 
96 8 . 00 0 . 43 0 . 083 0 . 123) 0 . 017 0.067 
97 8.08 0 . 50 0.096 0 . 123) 0 . 01 9 0 . 077 
98 8 . 17 0.50 0 . 096 0 . 122) 0.01 9 0.077 
99 8 . 25 0 . 50 0 . 096 0 . 122) 0.019 0.077 

100 8 . 33 0 . 50 0 . 096 0 .12 1 ) 0 . 01 9 0 . 077 
101 8. 42 0 . 50 0 . 096 0 .120) 0.019 0 . 077 
102 8 . 50 0 . 50 0.096 0.120) 0.019 0.077 
103 8.58 0.53 0. 1 02 0 . 11 9) 0.020 0.082 
104 8 . 67 0.53 0.102 0 .11 9) 0.020 0.082 
105 8 . 75 0.53 0.102 0 .118) 0.020 0.082 
106 8.83 0.57 0.109 0 .118) 0.022 0.087 
1 07 8 . 92 0.57 0 . 109 0 .117) 0.022 0.087 
108 9.00 0.57 0.109 0 .116) 0.022 0.087 



1 09 9 . 08 0.63 0.122 0.116) 0 . 024 0.097 
110 9.17 0 . 63 0 .122 0.115) 0 . 024 0.097 
111 9 . 25 0.63 0.122 0 . 115) 0 . 024 0.097 
112 9 . 33 0 . 67 0 .128 0 .11 4) 0.026 0 . 102 
113 9 . 42 0.67 0 . 128 0 . 114) 0 . 026 0 . 102 
114 9 . 50 0 . 67 0 . 128 0 . 113) 0 . 026 0.102 
115 9 . 58 0 . 70 0 . 134 0.113) 0 . 027 0 . 108 
116 9.67 0.70 0 . 134 0 . 112) 0.027 0 . 108 
117 9.75 0.70 0 . 134 0 . 112) 0.027 0.108 
118 9.83 0.73 0.141 0 .111) 0.028 0 . 113 
119 9.92 0.73 0 . 141 0 . 110) 0 . 028 0 . 113 
120 1 0 . 00 0.73 0 .141 0 . 110) 0 . 028 0 .113 
121 1 0 . 08 0.50 0 . 096 0. 109) 0 . 019 0.077 
122 10 .1 7 0.50 0 . 096 0 .109) 0.019 0 . 077 
123 10 . 25 0.50 0 . 096 0.108) 0.019 0 . 077 
124 10 . 33 0 .5 0 0.096 0 .108) 0.019 0.077 
125 10.42 0 . 50 0 . 096 0.107) 0 . 019 0.077 
126 10.50 0.50 0 . 096 0 . 107) 0 . 019 0. 077 
127 10.58 0 . 67 0 .128 0 .106) 0 . 026 0.102 
128 10.67 0 . 67 0 .128 0 . 106) 0 . 026 0 .102 
129 10.75 0.67 0 . 128 0 . 105) 0.026 0.102 
130 10 . 83 0. 67 0 . 128 0 . 105) 0.026 0.102 
131 10.92 0. 67 0 . 128 o. 104) 0.026 0 . 102 
132 11 .00 0. 67 0 . 128 0.104) 0.026 0 . 102 
133 11.08 0. 63 0. 122 0.103) 0.024 0.097 
134 11.17 0.63 0. 122 0. 103) 0 . 024 0.097 
135 11.25 0 . 63 0.122 0. 102) 0.024 0.097 
136 11.33 0 . 63 0 .122 0.102) 0.024 0.097 
137 11. 42 0.63 0.122 0.101) 0.024 0.097 
138 11.50 0.63 0.122 0 . 101 ) 0.024 0. 097 
139 11 . 58 0.57 0 . 109 0 . 100) 0.022 0.087 
140 11.67 0.57 0.109 0 . 100) 0.022 0.087 
141 11. 75 0 . 57 0.109 0 . 099 ) 0 . 022 0.087 
142 11 . 83 0 . 60 0 .115 0.099) 0.023 0.092 
143 11.92 0.60 0 .115 0.098) 0 . 023 0.092 
111 12.00 0 . 60 0 . 115 0.098) 0.071 0.092 
145 12.08 0 . 83 0 . 160 0.097) 0.032 0.128 
146 12 . 17 0.83 0 . 160 0.097) 0.032 0 . 128 
147 12 .25 0.83 0 . 160 0.096) 0.032 0 . 128 
148 12.33 0.87 0.166 0. 096) 0.033 0.133 
149 12.42 0.87 0.166 0.095) 0.033 0.133 
150 12 . 50 0.87 0.166 0. 095 ) 0.033 0 . 133 
151 12.58 0 . 93 0.179 0.094) 0.036 0 . 143 
152 12.67 0 . 93 0.179 0.094) 0 . 036 0 .1 43 
153 12.75 0 . 93 0 . 179 0 . 093) 0 . 036 0.143 
154 12.83 0.97 0 . 186 0 . 093) 0.037 0.148 
155 12. 92 0.97 0 .186 0.092) 0 . 037 0.148 
156 13 . 00 0 . 97 0 . 18 6 0.092) 0.037 0. 1 48 
157 13 . 08 1. 13 0. 21 8 0.091) 0.044 0 .174 
158 13 .17 1. 13 0.218 0.091) 0 . 044 0 . 174 
159 13.25 1.13 0 . 218 0 . 091) 0 . 044 0 . 17 4 
160 13.33 1.13 0.218 0 . 090) 0 . 044 0 . 174 
161 13 . 42 1. 13 0 . 218 0.090) 0 . 044 0.174 
162 13. 50 1.13 0 .218 0.089) 0 . 044 0.174 
1 63 13 . 58 0 . 77 0.147 0 . 089) 0.029 0 . 118 
1 64 13. 67 0. 77 0.147 0.088) 0.029 0 .118 
1 65 13 . 75 0.77 0. 147 0.088) 0.029 0 .118 
1 66 13 . 83 0.77 0 . 147 0.087) 0.029 0 . 118 
167 13 . 92 0. 77 0 .147 0 . 087) 0.029 0. 118 
168 14 . 00 0.77 0 . 147 0. 086) 0.029 0 . 118 
169 14.08 0 . 90 0.173 0 . 086) 0.035 0. 1 38 
170 14. 17 0 . 90 0 . 173 0. 086) 0 . 035 0 .138 
171 14. 25 0 . 90 0.173 0 . 085) 0 . 035 0 . 138 
172 14.33 0.87 0.166 0.085) 0.033 0 . 133 
173 14 . 42 0 . 87 0. 1 66 0 . 084) 0.033 0 . 133 
174 14 . 50 0 . 87 0 .1 66 0.084) 0.033 0.133 
175 14 . 58 0.87 0 .166 0. 083) 0 . 033 0.133 
176 14.67 0.87 0 . 166 0. 083) 0 . 033 0.133 
177 14.75 0 . 87 0 . 166 0.083) 0.033 0.133 
178 14 . 83 0.83 0 . 160 0 . 082) 0.032 0 . 128 
179 14 . 92 0.83 0. 1 60 0.082) 0.032 0 .128 



180 15 . 00 0.83 0.160 0.081) 0.032 0 . 128 
181 15.08 0.80 0.154 0.081) 0.031 0.12 3 
182 15 . 17 0.80 0.154 0.080) 0.031 0.123 
183 15 . 25 0.80 0 . 154 0.080) 0 . 031 0.123 
184 15 . 33 0.77 0 . 147 0.080) 0.029 0 . 118 
185 15 . 42 0.77 0.147 0. 079) 0.029 0.118 
186 15 . 50 0.77 0 . 147 0.079) 0.029 0 . 118 
187 15 . 58 0.63 0 . 122 0 . 078) 0.024 0 . 097 
188 15 . 67 0.63 0 . 122 0.078) 0.024 0 . 097 
189 15. 7 5 0.63 0 . 122 0.078) 0.024 0 . 097 
190 15 . 83 0.63 0 . 122 0 . 077) 0 . 024 0.097 
191 15 . 92 0 . 63 0 . 122 0.077) 0 . 024 0 . 097 
1 92 16 . 00 0.63 0 . 122 0 . 076) 0.024 0 . 097 
1 93 16. 08 0.13 0 . 026 0 . 076) 0 . 005 0.020 
194 16 . 17 0 .1 3 0 . 026 0. 076) 0 . 005 0 . 020 
1 95 16. 25 0.13 0 . 026 0.075) 0 . 005 0.020 
1 96 16. 33 0.13 0 . 026 0 . 075) 0.005 0 . 020 
197 16.42 0.13 0 . 026 0 . 075) 0 .0 05 0.020 
1 98 1 6 . 50 0. 1 3 0. 026 0.074) 0 . 005 0 . 020 
1 99 1 6. 58 0.10 0.019 0.074) 0 . 004 0.01 5 
200 16.67 0 . 10 0 . 019 0.073) 0.004 0.015 
201 16. 75 0.10 0.019 0 . 073) 0.004 0 . 015 
202 16.83 0 . 10 0.019 0.073) 0 . 004 0 . 0 1 5 
203 16.92 0 . 10 0 . 019 0. 072) 0.004 0.015 
204 17.00 0 . 10 0.019 0.072) 0.004 0.015 
205 17.08 0 . 17 0.032 0.072) 0.006 0 . 026 
206 17. 1 7 0.17 0.032 0.071) 0.006 0 . 026 
207 17.25 0.17 0.032 0 . 071) 0.006 0 . 026 
208 17.33 0.17 0.032 0.070) 0.006 0.026 
209 17.42 0 .17 0.032 0.070) 0.006 0.026 
210 17 .50 0.17 0.032 0.070) 0.006 0.026 
211 1 7 . 58 0.17 0.032 0. 069) 0.006 0.026 
212 17 . 67 0.17 0 . 032 0. 069) 0.006 0 . 026 
213 17.75 0.17 0.032 0 . 069) 0.006 0 . 026 
214 17 . 83 0.13 0.026 0. 068) 0.005 0.020 
215 17.92 0.13 0 . 02 6 0. 068) 0.005 0 . 020 
216 18 . 00 o.u 0. 0 L6 0. 068) 0.005 0 . 020 
217 18.08 0. 13 0.026 0. 067) 0.005 0.020 
218 18.17 0.13 0.026 0 . 067) 0.005 0.020 
219 18 .25 0.13 0 . 026 0.067) 0.005 0 . 020 
220 18 . 33 0 . 13 0.026 0. 066) 0.005 0.020 
221 1 8 . 42 0. 13 0.026 0 . 066) 0.005 0.020 
222 1 8.50 0.13 0.026 0. 066) 0.005 0.020 
223 18.58 0 . 10 0 . 019 0 . 065) 0.004 0.015 
224 18 . 67 0 . 10 0 . 0 1 9 0.065) 0 . 004 0 . 015 
225 1 8.75 0.10 0 . 019 0 . 065) 0.004 0 . 015 
2 2 6 1 8.83 0 . 07 0 . 013 0 . 065) 0 . 003 0 . 010 
227 18.92 0.07 0.013 0.064) 0.003 0 . 010 
2 2 8 1 9 . 00 0.07 0.013 0 . 064) 0 . 003 0 . 0 1 0 
229 1 9.08 0 . 10 0 . 019 0.064) 0.004 0.015 
230 19.17 0 . 1 0 0.019 0.063) 0.004 0.015 
231 19 . 25 0 . 10 0 . 019 0.063) 0.004 0 . 015 
232 1 9.33 0.13 0 . 026 0.063) 0.005 0.020 
233 1 9.42 0.13 0 . 026 0 . 062) 0.005 0.020 
234 19.50 0.13 0 . 02 6 0.062) 0.005 0.020 
235 19 . 58 0.10 0 . 019 0.062) 0.004 0 . 015 
236 19.67 0.10 0 . 019 0 . 062) 0.004 0 . 015 
237 19.75 0 . 1 0 0 . 019 0.061) 0.004 0.015 
238 1 9.83 0 . 07 0 . 013 0.061) 0.003 0 . 0 1 0 
239 1 9 . 92 0.07 0 . 013 0.061) 0.003 0 . 0 1 0 
240 20.00 0.07 0 . 013 0 . 060) 0 . 003 0 . 010 
241 20.08 0 . 1 0 0 . 019 0.060) 0 . 004 0.015 
242 20 .17 0.10 0 . 019 0.060) 0.004 0 . 0 1 5 
243 20 .25 0.10 0 . 019 0 . 060) 0 . 004 0 . 0 1 5 
244 20.33 0 . 10 0 . 019 0.059) 0 . 004 0 . 0 1 5 
245 20.42 0 .10 0.019 0.059) 0.004 0.01 5 
246 20.50 0. 10 0 . 019 0.059) 0 . 004 0.015 
247 20.58 0.10 0.019 0.059) 0.004 0.015 
248 20.67 0. 1 0 0 . 0 1 9 0.058) 0 .004 0.01 5 
249 20.75 0. 10 0.019 0.058) 0.004 0.015 
250 20 . 83 0.07 0.013 0.058) 0.003 0.010 



251 20 . 92 
252 21.00 
253 21.08 
254 21.17 
255 21.25 
256 21.33 
257 21.42 
258 21.50 
259 21.58 
260 21 . 67 
261 21.75 
2 62 21.83 
2 63 21. 92 
264 22 . 00 
265 22. 08 
2 66 22. 17 
267 22 . 25 
268 22 . 33 
269 22 . 42 
270 22.50 
271 22 . 58 
272 22.67 
273 22.75 
274 22.83 
275 22.92 
276 23.00 
277 23.08 
278 23. 17 
279 23 . 25 
280 23.33 
281 23.42 
282 23.50 
283 23.58 
284 23 . 67 
285 23 . 75 
286 23 . 83 
~t!7 L3 . 9L 
288 24 . 00 

0.07 
0 . 07 
0. 10 
0.10 
0 .10 
0.07 
0.07 
0 . 07 
0. 10 
0 . 10 
0 .10 
0 .07 
0 . 07 
0 . 07 
0. 10 
0. 10 
0 .10 
0 . 07 
0.07 
0.07 
0 . 07 
0.07 
0 . 07 
0 . 07 
0 . 07 
0.07 
0.07 
0 . 07 
0.07 
0 . 07 
0 . 07 
0 . 07 
0.07 
0.07 
0 . 07 
0 . 07 
U. 07 
0.07 

0 . 013 
0 . 013 
0 . 019 
0 . 019 
0 . 019 
0 . 013 
0 . 013 
0 . 013 
0 . 019 
0 . 019 
0 . 019 
0 .013 
0 . 013 
0 . 013 
0 . 019 
0 . 019 
0 .019 
0 .013 
0.013 
0.013 
0 .013 
0 . 013 
0 . 013 
0 . 013 
0 . 013 
0 . 013 
0 . 013 
0 . 013 
0. 013 
0 . 013 
0.013 
0. 013 
0.013 
0 . 013 
0 . 013 
0 . 013 
u.uu 
0 . 013 

(Loss Rate Not used) 
Sum= 100 . 0 

0.058) 
0.057) 
0 . 057) 
0 . 057) 
0.057) 
0 . 057) 
0 . 056) 
0. 056) 
0 . 056) 
0 . 056) 
o. 056) 
0.055) 
0 . 055) 
0.055) 
0 . 055) 
0 . 055) 
0 . 054) 
0.054) 
0 . 054) 
0.054) 
0.054) 
0.054) 
0.053) 
0.053) 
0.053) 
0 . 053) 
0 . 053) 
0.053) 
0.053) 
0.053) 
0 . 053) 
0.052) 
0.052) 
0 . 052) 
0 . 052) 
0 . 052) 
0.052) 
0 . 052) 

0 . 003 
0.003 
0 . 004 
0.004 
0.004 
0 . 003 
0 . 003 
0 . 003 
0 . 004 
0.004 
0 . 004 
0 . 003 
0.003 
0 . 003 
0 . 004 
0 . 004 
0 . 004 
0 . 003 
0 . 003 
0.003 
0 . 003 
0 . 003 
0 . 003 
0.003 
0 . 003 
0 . 003 
0 . 003 
0 . 003 
0 . 003 
0 . 003 
0.003 
0.003 
0.003 
0.003 
0.003 
0 . 003 
0.003 
0 . 003 

0.010 
0.010 
0 . 015 
0 . 015 
0.015 
0 . 010 
0.010 
0 . 010 
0 . 015 
0 . 015 
0 . 015 
0 . 010 
0.010 
0 . 010 
0 . 015 
0 . 015 
0 . 015 
0 . 010 
0 . 010 
0.010 
0.010 
0 . 010 
0 . 010 
0 . 010 
0 . 010 
0 . 010 
0.010 
0 . 010 
0.010 
0.010 
0.010 
0.010 
0 . 010 
0.010 
0.010 
0 . 010 
0 . 010 
0.010 

Sum = 15 . 4 
Fl ood volume= Effect i ve rainfall 1.28 (In) 
times area 4 . 3(Ac . )/ [ (In)/(Ft . )] 0 . 5 (Ac. Ft) 

Total soil loss= 0.32(In) 
Tot a l s oil loss= 0. 115(Ac.Ft) 
Tot a l rainfal l= 1.60(In) 
Flood volume = 20118.7 Cubic Feet 
Tot al soil loss= 5029 . 7 Cubic Feet 

Peak flow rate of t h is hydrogr aph = 0.760(CFS) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - HOUR STORM 

R u n o f f H y d r o g r a p h 

Hydr ograph i n 5 Minute intervals ((CFS)) 

Time (h+m) Vol ume Ac . Ft Q(CFS) 0 2.5 5.0 

O+ 5 
0+10 
0+1 5 
0+20 
0+25 
0+30 
0+35 
0+40 
0+45 
0+50 
0+55 
1+ 0 

0 . 0002 
0 . 0005 
0 . 000 8 
0 . 0012 
0 . 0016 
0 . 0021 
0 . 0025 
0 . 0030 
0 . 0035 
0.0040 
0 . 0046 
0.0052 

0 . 03 Q 
0 . 04 Q 
0 . 04 Q 
0 . 06 Q 
0 . 07 Q 
0 . 07 Q 
0 . 07 Q 
0 . 07 Q 
0 . 07 Q 
0.08 Q 
0 . 09 Q 

0 .09 Q 

7.5 10.0 



l+ 5 0 . 0058 0.08 Q 

1+10 0. 0062 0.07 Q 

1+15 0 . 0067 0.07 Q 

1+20 0.0072 0 . 07 Q 

1+25 0 . 0076 0.07 Q 

1+30 0.0081 0.07 Q 

1+35 0.0086 0.07 Q 

1+40 0.0090 0.07 Q 

1+45 0 . 0095 0.07 Q 

1+50 0.0100 0.08 Q 

1+55 0.0106 0 . 09 Q 

2+ 0 0. 0112 0 . 09 Q 

2+ 5 0 . 0119 0 . 09 QV 

2+10 0 . 0125 0 . 09 QV 

2+15 0 . 0131 0.09 QV 

2+20 0.0137 0.09 QV 

2+25 0.0143 0.09 QV 

2+30 0 . 0149 0.09 QV 

2 +35 0.0156 0.10 QV 

2+40 0.0164 0 . 11 QV 

2+45 0 . 0172 0.11 QV 

2+50 0 . 0179 0 . 11 QV 

2+55 0.0187 0.11 QV 

3+ 0 0.0195 0.11 QV 

3+ 5 0.0203 0.11 QV 

3+10 0.0210 0 .11 QV 

3+15 0.0218 0 . 11 QV 

3+20 0.0226 0.11 QV 

3+25 0.0233 0 .11 Q V 

3+30 0.0241 0.11 Q V 

3+35 0.0249 0.11 Q V 

3+40 0.0256 0. 11 Q V 

3+45 0.0264 0 . 11 Q V 

3+50 0.0273 0 .12 Q V 

3+55 0 . 0282 0 .13 Q V 

1+ 0 0.0291 0 . 13 Q V 

4+ 5 0 . 0300 0.13 Q V 

4+10 0.0310 0.13 Q V 

4+15 0.0319 0.13 Q V 

4+20 0.0329 0.15 Q V 

4+25 0.0340 0. 1 6 Q V 

4+30 0.0350 0 . 16 Q V 

4+35 0.0361 0 . 16 Q V 

4+40 0 . 0372 0 . 16 Q V 

4+45 0.0383 0.16 Q V 

4+50 0 . 0394 0 . 17 Q V 

4+55 0 . 0407 0 . 18 Q V 

5+ 0 0 . 0419 0.18 Q V 

5+ 5 0.0429 0.15 Q V 

5+10 0.0439 0.14 Q V 

5+15 0.0448 0.13 Q V 
5+20 0.0458 0. 1 5 Q V 

5+25 0 . 0469 0 . 16 Q V 

5+30 0.0480 0 . 16 Q V 

5+35 0 . 0491 0 . 17 Q V 

5+40 0.0504 0.18 Q V 

5+4 5 0.051 6 0.18 Q V 

5+50 0.0528 0.18 Q V 

5+55 0 . 0541 0.18 Q V 

6+ 0 0.0553 0.18 Q V 

6+ 5 0.0566 0. 1 9 Q V 

6+10 0.0580 0 . 20 Q V 

6+15 0 . 0594 0 . 20 Q V 

6+20 0 . 0608 0 . 20 Q V 

6+25 0. 0621 0.20 Q V 

6+30 0 . 0635 0.20 Q V 

6+35 0.0650 0.21 Q V 

6+40 0.0665 0.22 Q V 

6+45 0.0681 0.22 Q V 

6+50 0.0696 0.22 Q V 

6+55 0.0711 0.22 Q V 



7+ 0 0. 0727 0.22 Q V I 
7+ 5 0.0742 0.22 Q V I 
7+10 0 . 0758 0 . 22 Q V I 
7+15 0. 0773 0.22 Q V I 
7+20 0.0789 0 .2 4 Q V I 
7+25 0 . 0806 0 . 24 Q V I 
7+30 0.0823 0 . 25 Q V I 
7+35 0.084 1 0 . 26 IQ V I 
7+40 0.0859 0 . 27 IQ V I 
7+45 0 .0878 0.27 IQ V I 
7+50 0.0897 0 . 28 IQ V I 
7+55 0.0917 0 . 29 IQ V I 
8+ 0 0 . 0937 0 .2 9 IQ V I 
8+ 5 0.0959 0.32 I Q V I 
8+10 0 .0982 0 . 33 I Q V I 
8+15 0 . 1005 0 .34 I Q V I 
8+20 0.1028 0.34 IQ V I 
8+25 0 . 1051 0.34 I Q VI 
8+30 0 . 1074 0.34 I Q VI 
8+35 0 . 1098 0.35 I Q VI 
8+4 0 0 . 1123 0.36 Q VI 
8+45 0 . 1147 0 . 36 Q VI 
8+50 0 . 1173 0.37 Q V 
8+55 0.1199 0.38 Q V 
9+ 0 0 . 1225 0.38 Q V 
9+ 5 0.1253 0.41 Q V 
9+10 0.1282 0.42 Q IV 
9+15 0. 1311 0.42 Q I V 
9+20 0 . 1 341 0.44 Q I V 
9+25 0 . 1372 0.45 Q V 
9+30 0 . 140 3 0. 45 Q V 
9+35 0. 1 435 0. 4 6 Q V 
9+ 40 0. 1 4 67 0.47 Q V 
9+45 0.1499 0.47 Q V 
9+50 0.1532 0.48 Q V 
9+55 0 . 1566 0 .4 9 Q V 

10+ 0 0 . 1600 0.49 Q V 
10+ 5 0.1628 0.40 Q V 
10+1 0 0.1651 0.34 I Q V 
1 0+15 0 . 1675 0.34 IQ V 
10+20 0 . 1698 0.34 I Q V 
10+25 0.1721 0 .34 Q V 
10+30 0 . 1744 0.34 Q V 
10+35 0 . 1771 0 . 40 Q V 
1 0+40 0.1802 0 . 44 Q V 
10+45 0.1832 0 .4 5 Q V 
10+50 0.1863 0.45 Q V 
10+55 0.1894 0 . 45 Q V 
1 1+ 0 0.1925 0 .4 5 Q V 
11+ 5 0.1955 0. 43 Q V 
11+10 0.1984 0 . 43 Q V I 
11+15 0.2013 0.42 Q V I 
11+20 0.204 3 0 . 42 Q V I 
11+25 0.2072 0. 42 Q V I 
11+30 0.21 01 0 . 42 Q V I 
11+35 0. 2129 0. 40 Q V I 
11+40 0.21 55 0 . 38 Q V I 
11+45 0.2181 0 . 38 Q V I 
11+50 0.2208 0 .3 9 Q V I 
11+55 0.2236 0 .40 Q V I 
12+ 0 0.2264 0.40 Q V I 
12+ 5 0 . 2297 0.49 Q V I 
12+10 0 .2335 0.55 Q V 
12+15 0 .2374 0.56 Q V 
12+20 0 . 2413 0.57 Q V 
12+25 0. 2453 0. 58 Q IV 
1 2+30 0 . 2493 0. 58 Q IV 
12+35 0 . 2535 0.61 Q IV 
12+40 0 .2578 0.62 Q I V 
12+45 o. 2621 0.63 Q I V 
12+50 0.2 665 0 . 64 Q I V 



12+55 
13+ 0 
13+ 5 
13+10 
13+15 
13+20 
13+25 
13+30 
13+35 
13+40 
13+45 
13+50 
13+55 
14+ 0 
1 4+ 5 
14+10 
14+15 
14+20 
14+25 
14+30 
14 +35 
14 +40 
14+45 
14+50 
14+55 
15+ 0 
15+ 5 
15+10 
15+15 
15+20 
15+25 
15+30 
15+35 
15 +40 
1 5+45 
1 5+50 
15+55 
16+ 0 
16+ 5 
16+10 
16+15 
16+20 
16+25 
1 6+30 
16+35 
16+40 
16+45 
16+50 
16+55 
17+ 0 
17+ 5 
17+10 
17+15 
17+20 
17+25 
17+30 
17+35 
17+40 
17+45 
17+50 
17+55 
18+ 0 
18+ 5 
18+10 
18+1 5 
18+20 
18+25 
18+30 
18+35 
18+40 
18+45 

0 . 2709 
0 . 2754 
0 . 2803 
0 . 2855 
0. 2907 
0.2960 
0 . 3012 
0 . 3064 
0 . 3107 
0 . 3 1 43 
0 . 3179 
0.321 4 
0.3250 
0.3285 
0.3324 
0 . 3365 
0 . 3407 
0 . 3447 
0 . 3488 
0.3528 
0. 3568 
0 . 3608 
0 . 3648 
0.3687 
0. 3725 
0 . 3764 
0.3802 
0.3839 
0.3876 
0.3912 
0.3947 
0.3983 
0 . 4014 
0 . 4044 
0. 4073 
0.4103 
0. 4132 
0.4161 
0 . 4177 
0.4185 
0.4 191 
0.4197 
0 . 4203 
0.4209 
0.4214 
0 . 4219 
0 . 4224 
0 . 4228 
0.4233 
0.4238 
0 . 4244 
0 . 4252 
0 . 4259 
0 . 4267 
0 .4275 
0.4282 
0 . 4290 
0 . 4298 
0 . 4305 
0 . 4312 
0 .4319 
0 . 4325 
0 . 4331 
0 . 4337 
0.4343 
0.4349 
0.4355 
0 . 4362 
0.4367 
0. 4372 
0.4376 

0 . 65 
0 . 65 
0 . 71 
0 . 75 
0 . 76 
0. 76 
0 . 76 
0 . 76 
0 . 62 
0 . 53 
0 . 51 
0 . 5 1 
0.51 
0 . 51 
0 . 57 
0 . 60 
0 . 60 
0 . 59 
0 . 58 
0.58 
0 .58 
0 . 58 
0.58 
0.57 
0 . 56 
0. 56 
0. 55 
0.54 
0.54 
0 . 52 
0.52 
0.51 
0. 46 
0.43 
0.42 
0.42 
0.42 
0 . 42 
0 . 23 
0.11 
0.09 
0.09 
0 . 09 
0.09 
0.08 
0.07 
0.07 
0.07 
0 . 07 
0.07 
0.09 
0.11 
0 . 11 
0 . 11 
0 . 11 
0.11 
0 . 11 
0.11 
0 .11 
0 . 10 
0 . 09 
0.09 
0 . 09 
0 . 09 
0.09 
0 . 09 
0 . 09 
0.09 
0.08 
0.07 
0.07 

Q 

Q 

Q 
Q 

Q 
Q 

Q 
Q 

Q 
Q 

Q 

Q 

Q 

Q 

Q 
Q 
Q 

Q 

Q 

Q 
Q 

Q 
Q 

Q 

Q 

Q 
Q 
Q 

Q 

Q 

Q 

I Q 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 

Q 
Q 
Q 

Q 

Q 
Q 

Q 
Q 

Q 
Q 

Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 
Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 
Q 

Q 
Q 

Q 

Q 

I V 
I V 

I V 
I V 
I V 
I V 
I V 
I V 

I V 
I V 

I V 
I V 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

V 
V 

V I 
VI 
VI 
VJ 

V 
V 
V 
IV 
IV 
IV 
I V 
I V 

I V 
I V 
I V 

I V 
I V 
I V 
I V 
I V 
I V 
I V 

I V 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

V 
V 
V 
V 

V 
V 
V 
V 
V 

V 
V 
V 
V 
V 
V 
V 
V 

V 
V 

V 
V 
V 

V 
V 
V 

V 
V 
V 

V 
V 
V 
V 

V 
V 



18+50 0.4380 0 . 05 Q V I 
18+55 0.4383 0 .05 Q V I 
19+ 0 0.4386 0.04 Q V I 
19+ 5 0.4390 0.06 Q V I 
19+10 0.4395 0 . 07 Q V I 
19+15 0.4399 0 .07 Q V I 
19+20 0.4405 0.08 Q V I 
19+25 0.4411 0 . 09 Q V I 
19+30 0.4417 0.09 Q V I 
19+35 0 . 4422 0.08 Q V I 
19+40 0.4427 0.07 Q V I 
19+45 0.4432 0 . 07 Q V I 
19+50 0.4435 0.05 Q V I 
19+55 0.4439 0 . 05 Q V I 
20+ 0 0.4442 0.04 Q V I 
20+ 5 0 .4 446 0.06 Q V I 
20+10 0.4450 0 . 07 Q V I 
20+15 0.4455 0 . 07 Q V I 
20+20 0 .4 459 0.07 Q V I 
20+25 0.4464 0.07 Q V 

20+30 0.4469 0 . 07 Q V 
20+35 0.4473 0 . 07 Q V 
20+40 0 .4 478 0.07 Q V 
20+45 0.4482 0.07 Q V 
20+50 0.4486 0 . 05 Q V 
20+55 0.4489 0.05 Q V 
21+ 0 0.4492 0 . 04 Q V 

21+ 5 0.4496 0.06 Q V 

21+10 0.4501 0.07 Q V 
21+15 0.4506 0 . 07 Q V 
21+20 0.4509 0 . 05 Q V 
21+25 0.4512 0.05 Q V 
21+30 0.4516 0 . 04 Q V 

21+35 0.4519 0 . 06 Q V 
21+40 0.4524 0.07 Q V 
2 1+45 0.4529 0 . 07 Q V 
21+50 0.4532 0 . 05 Q V 

21+55 0.4536 0 . 05 Q V 
22+ 0 0.4539 0 . 04 Q V 
22+ 5 0.4543 0.06 Q V 

22+10 0.4547 0.07 Q V 

22+15 0.4552 0 . 07 Q V 
22+20 0.4555 0.05 Q V 

22+25 0 .4559 0.05 Q V 
22+30 0.4562 0 . 04 Q V 
22+35 0. 45 65 0 . 04 Q V 
22+40 0 . 4568 0 . 04 Q V 
22+45 0. 4571 0 . 04 Q V 
22+50 0.4574 0 . 0 4 Q V 
22+55 0 . 4577 0 . 04 Q V 
23+ 0 0.4580 0.04 Q V 

23+ 5 0 .4583 0 . 04 Q V 
23+10 0 . 4586 0 . 04 Q V 
23+15 0.4589 0 .04 Q V 
23+20 0.4592 0 . 04 Q VI 
23+25 0.4596 0 . 04 Q V I 
23+30 0.4599 0 . 04 Q V I 
23+35 0 .4602 0 . 04 Q V I 
23+40 0 .4605 0.04 Q V I 
23+45 0.4608 0 . 04 Q V I 
23+50 0.4611 0.04 Q V I 
23+55 0.4614 0.04 Q V I 
24+ 0 0 . 4617 0.04 Q V I 
24+ 5 0 . 4618 0 . 02 Q V I 
24+10 0 . 4619 0 . 00 Q V I 

-----------------------------------------------------------------------



U n i t H y d r o g r a p h A n a 1 y s i s 

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1 
Study date 01/04/22 File: 19004DEVHYD2410.out 

++++++++++++++++++++++++++ +++ +++++++++++++++++++++++++++++++++++++++++++ 

Ri verside County Synthetic Unit Hydrol ogy Me t hod 
RCFC & WCD Manual date - April 1 978 

Program License Serial Number 6106 

English (in-lb) Input Units Used 
English Rain fa l l Data (Inches) Input Values Used 

Engl ish Unit s used in output format 

19-004 DEVELOPED CONDITION HYDROGRAPH METHOD 10 YEAR 24 
HOUR EVENT 

Drai nage Area= 4 . 33(Ac.) 0.007 Sq. Mi. 
Drainage Area for Depth- Area Areal Adjustment= 4.33(Ac . ) 0.007 Sq. Mi. 
Length along l ongest watercourse 812.30(Ft.) 
Length along longest watercourse measured to centroid ?,07.60(P~. ) 
Length along longest watercourse 0.154 Mi. 
Length along l ongest wat ercourse measured to centroid 0.039 Mi. 
Dif ference in e l evati on 4.47(Ft.) 
Slope along watercourse 29.0553 Ft./Mi. 
Average Manning's 'N' = 0.015 
Lag time= 0.027 Hr. 
Lag time= 1.63 Min. 
25% of lag time 0.41 Mi n. 
40% of lag time= 0 .65 Min. 
Unit time= 5 . 00 Min . 
Durat ion of storm= 24 Hou r(s) 
User Ent ered Base Flow= O.OO(CFS) 

2 YEAR Area rainfall data: 

Area(Ac.) [ l] 
4.33 

Rainfall (In) [2] 
1. 60 

100 YEAR Area rainfall data: 

Area(Ac . ) [ 1] 
4.33 

STORM EVENT (YEAR) 

Rainfall (In) [2 ] 
4. 10 

10.00 
Area Averaged 2-Year Rainfall 
Area Averaged 100-Year Ra infall 

lieighting[ 1*2 ] 
6.93 

Weight i ng[ 1*2] 
17.75 

l.600( In) 
4 . 100 (In) 

Point rain (area averaged) = 2.629(In) 
Areal adjustment factor= 100.00 % 
Adjus t ed average point rain= 2.628(In) 

Sub-Area Data : 
Area (Ac.) Runoff Index Impervious% 



4 . 330 75.00 0.880 
Total Area Entered 4.33(Ac.) 

RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F 
(In/Hr) 
0.063 
0.063 

AMC2 AMC-2 
75.0 75 .0 

(In/Hr) (Dec. %) (In/Hr) (Dec .) 
0.303 0 . 880 0 . 063 1.000 

Area averaged mean soil loss (F) ( I n/Hr) = 0.063 
Minimum soil l oss rate ((In/Hr)) 0.032 
(for 24 hour storm duration) 
Soil low loss rate (decimal) = 0.200 

u n i t H y ct r o g r a p h 
VALLEYS- Curve 

Unit Hydrograph Data 

Unit time period 
(hrs) 

Time% of lag Distribution 
Graph% 

1 
2 
3 

0 .083 
0.167 
0 . 250 

305.838 57.272 
611 . 677 36.809 
917.515 5 .919 

Sum= 100.000 Sum= 

Sum (Fl 

Unit Hydrograph 
(CFS) 

2.499 
1. 606 
0.258 
4.364 

The following loss rate calculations reflect use of the minimum calculated loss 
rate subtracted from the Storm Rain to produce the maximum Effective Rain value 

Unit Time Pattern Storm Rain Loss rate( In./Hr) Effective 
(Hr . ) Percent ( In/Hr) Max I Low (In/Hr) 

1 0.08 0 . 07 0.021 0 .112) 0 . 004 0.017 
2 0 .17 0.07 0 .021 0 .111) 0.004 0.017 
3 0.25 0.07 0.021 0 . 111) 0 .004 0.017 
4 0.33 0.10 0.032 0 .110) 0 .006 0.025 
5 0 . 42 0. 10 0.032 0 .110) 0.006 0.025 
6 0.50 0.10 0.032 0. 1 10) 0 .006 0 . 025 
7 0.58 0 .1 0 0 .032 0 . 10 9) 0.006 0 . 025 
8 0 . 67 0. 1 0 0 . 032 0 . 109) 0.006 0 . 025 
9 0 . 75 0. 1 0 0 . 032 0 . 108) 0 .006 0 . 025 

10 0.83 0.13 0 . 042 0 . 108) 0 .00 8 0.034 
11 0 . 92 0.13 0.042 0 . 107) 0.008 0.034 
12 1. 00 0.13 0 . 042 0.107) 0.008 0.034 
13 1. 08 0.10 0 . 032 0.107) 0 . 006 0.025 
14 1.17 0 . 10 0 .032 0 . 106 ) 0.006 0.025 
15 1.25 0 . 1 0 0 . 032 0 .106) 0.006 0 . 025 
16 1. 33 0.10 0 . 032 0. 105) 0 . 006 0.025 
17 1. 4 2 0 . 10 0 .032 0 . 105) 0 . 006 0.025 
18 1.50 0.10 0 .032 0.104) 0 . 006 0.025 
19 1. 58 0 .10 0 .032 0 .104) 0 . 006 0 . 025 
20 1. 67 0.10 0.032 0. 104) 0.006 0 . 0 25 
21 1. 75 0.10 0. 032 0 . 103) 0 . 006 0 . 025 
22 1. 83 0.13 0 . 042 0.103) 0.008 0 . 034 
23 1. 92 0. 13 0 . 042 0.102) 0 . 008 0.034 
24 2 . 00 0. 13 0.042 0 . 102) 0.008 0.034 
25 2 . 08 0.13 0 . 042 0 . 102) 0.008 0 . 034 
26 2 . 17 0 . 13 0 . 042 0 .101) 0 .008 0.034 
27 2 .25 0.13 0 . 042 0 . 101) 0 . 008 0.034 
28 2 . 33 0.13 0.042 0 . 100) 0.008 0 . 034 
29 2.42 0 . 13 0 . 042 0.100) 0 . 008 0.034 
30 2.50 0.13 0 . 042 0.100) 0.008 0.034 
31 2.58 0 . 17 0.053 0. 099) 0.011 0.042 
32 2. 67 0 .17 0 .053 0 .0 99) 0.011 0.042 
33 2.75 0 .17 0.053 0.098) 0.011 0.042 
34 2.83 0 .17 0.053 0.098) 0. 011 0.042 
35 2.92 0 .17 0 . 053 0.098) 0 . 011 0 . 042 
36 3.00 0.17 0 . 053 0 . 097) 0. 011 0 . 042 
37 3.08 0 . 17 0.053 0.097) 0.011 0.042 



38 3.17 0.17 0.053 0. 096) 0 . 011 0.042 
39 3 . 25 0.17 0.053 0. 096) 0.011 0.042 
40 3 . 33 0.17 0.053 0. 096) 0.011 0.042 
41 3 . 42 0.17 0.053 0.095) 0 . 011 0.042 
42 3.50 0 . 17 0.053 0 . 095) 0.011 0.042 
43 3.58 0.17 0.053 0. 094) 0.011 0.042 
44 3.67 0.17 0.053 0. 094) 0.011 0.042 
45 3 . 75 0 . 17 0.053 0. 094) 0.011 0.042 
46 3.83 0 . 20 0.063 0.093) 0.013 0.050 
47 3.92 0.20 0.063 0.093) 0.013 0.050 
48 4 . 00 0.20 0 . 063 0.092) 0 .013 0.050 
49 4.08 0 . 20 0 . 063 0.092) 0.013 0.050 
50 4 .17 0 . 20 0 . 063 0. 092) 0 .013 0.050 
51 4 . 25 0.20 0 . 063 0 . 091) 0. 013 0.050 
52 4.33 0.23 0 . 074 0. 091) 0.015 0.059 
53 4.42 0.23 0.074 0.090) 0.015 0.059 
54 4.50 0.23 0 . 074 0.090) 0.015 0.059 
55 4 . 58 0.23 0 . 074 0 . 090) 0.015 0.059 
56 4. 67 0.23 0 . 074 0. 089) 0.015 0.059 
57 4.75 0.23 0.074 0. 089) 0.015 0.059 
58 4 . 83 0.27 0.084 0.088) 0.017 0. 067 
59 4 . 92 0.27 0 . 084 0.088) 0.017 0.067 
60 5.00 0.27 0.084 0.088) 0.017 0.067 
61 5.08 0.20 0 . 063 0.087) 0.013 0 .050 
62 5.17 0.20 0.063 0.087) 0.013 0.050 
63 5.25 0.20 0.063 0.087) 0.013 0.050 
64 5 .33 0.23 0.074 0. 086) 0.015 0 . 059 
65 5.42 0 . 23 0.074 0 . 086) 0.015 0 .059 
66 5.50 0.23 0 .074 0.085) 0.015 0.059 
67 5.58 0 . 27 0.084 0.085) 0.017 0. 067 
68 5 .67 0.27 0.084 0.085) 0.017 0.067 
69 5.75 0.27 0.084 0.084) 0. 017 0 .067 
70 5.83 0.27 0.084 0.084) 0.017 0.067 
71 5.92 0 .27 0.084 0.084) 0.017 0 .067 
72 6.00 0 .27 0.084 0.083) 0.017 0 .067 
73 6.08 0.30 0.095 0.083) 0 .019 0.076 
74 6.17 0 .30 0.095 0.082) 0.019 0. 076 
75 6.25 0.30 0.095 0.082) 0.019 0. 076 
76 6.33 0.30 0.095 0.082) 0.019 0 .076 
77 6.42 0.30 0.095 0.081) 0.019 0 .076 
78 6.50 0.30 0.095 0.081) 0.019 0.076 
79 6.58 0.33 0.105 0.081) 0.021 0.084 
80 6.67 0.33 0.105 0.080) 0.021 0.084 
81 6 . 75 0.33 0 . 105 0.080) 0.021 0.084 
82 6.83 0 . 33 0 . 105 0.080) 0.021 0.084 
83 6 . 92 0.33 0.105 0 . 079) 0.021 0.084 
84 7.00 0.33 0 . 105 0 . 079) 0.021 0 .084 
85 7 . 08 0 . 33 0 . 105 0 . 078) 0.021 0 .084 
86 7.17 0.33 0 . 105 0 . 078) 0.021 0 .084 
87 7.25 0 . 33 0.105 0 . 078) 0 . 021 0.084 
88 7 . 33 0.37 0 . 116 0. 077) 0.023 0.093 
89 7.42 0 . 37 0 . 116 0. 077) 0.023 0.093 
90 7 . 50 0 . 37 0 . 116 0 . 077) 0.023 0.093 
91 7.58 0.40 0 . 126 0. 076) 0.025 0. 101 
92 7 . 67 0 . 40 0 . 126 0. 076) 0 . 025 0.101 
93 7.75 0.40 0 . 126 0 . 076) 0.025 0.101 
94 7.83 0 . 43 0 . 137 0 . 075) 0.027 0 .109 
95 7 .92 0 . 43 0 .137 0 . 075) 0.027 0. 109 
96 8.00 0.43 0 .137 0 . 075) 0 . 027 0 .109 
97 8.08 0.50 0 . 158 0 . 074) 0.032 0 .126 
98 8.17 0.50 0 . 158 0.074) 0.032 0 . 126 
99 8.25 0.50 0. 158 0.074) 0.032 0.126 

100 8.33 0.50 0.158 0 . 073) 0.032 0.126 
101 8.42 0.50 0 . 158 0 . 073) 0.032 0 .126 
102 8.50 0.50 0.158 0.073) 0.032 0.126 
103 8.58 0.53 0.168 0 . 072) 0.034 0. 135 
104 8.67 0 . 53 0 . 168 0. 072) 0.034 0 .135 
105 8.75 0.53 0.168 0. 072) 0 . 034 0 .135 
106 8.83 0.57 0 .179 0. 071) 0.036 0. 143 
107 8.92 0.57 0 . 179 0.071 ) 0.036 0.143 
108 9.00 0.57 0 .179 0.070) 0 . 036 0. 143 



109 9.08 0.63 0 .200 0. 070) 0.040 0 . 160 
110 9.17 0.63 0.200 0.070) 0 . 040 0 . 160 
111 9 . 25 0. 63 0 . 200 0. 069) 0.040 0 . 160 
112 9 . 33 0. 67 0 . 210 0. 069) 0.042 0 . 168 
113 9 . 42 0 . 67 0 .210 0. 069) 0.042 0 .168 
114 9 . 50 0 . 67 0 . 210 0 . 069) 0.042 0.168 
115 9 . 58 0 .70 0.221 0 .068) 0.044 0.177 
116 9.67 0 . 70 0.221 0 . 068) 0 . 044 0.177 
117 9.75 0.70 0.221 0 . 068) 0.044 0.177 
118 9.83 0 . 73 0 . 231 0. 067) 0 . 046 0 . 185 
119 9.92 0 .73 0.231 0 . 0 67) 0 . 046 0.185 
120 10.00 0.73 0 . 231 0 . 067) 0 . 046 0 . 185 
121 10.08 0 . 50 0 .158 0. 066) 0.032 0 . 126 
122 10. 17 0 . 50 0 . 158 0. 066) 0 .032 0 .126 
123 10.25 0.50 0 . 158 0. 066) 0.032 0.126 
124 10 . 33 0.50 0. 158 0. 065) 0 . 032 0. 126 
125 10.42 0.50 0.158 0.065) 0 . 032 0 .126 
126 10 . 50 0 . 50 0.158 0 . 065) 0.032 0.126 
127 10.58 0 . 67 0.210 0.064) 0.042 0 . 168 
128 10 . 67 0 . 67 0.210 0.064) 0.042 0 . 168 
129 10 . 75 0 . 67 0.210 0. 064) 0.042 0 .168 
130 10.83 0.67 0 . 210 0. 063) 0.042 0 .168 
131 10.92 0 . 67 0.210 0. 063) 0.042 0.168 
132 11.00 0. 67 0.210 0 . 063) 0 .042 0. 168 
133 11.08 0 .63 0 . 200 0.062) 0 . 040 0. 160 
134 11.17 0.63 0.200 0.062 ) 0 . 040 0 .160 
135 11.25 0.63 0 . 200 0. 062) 0 . 040 0 . 160 
136 11.33 0 . 63 0.200 0. 062) 0 . 040 0.160 
137 11. 42 0 .63 0.200 0 . 061) 0 . 040 0.160 
138 11. 50 0 .63 0.200 0.061 ) 0 . 040 0.160 
139 11.58 0 .57 0 .179 0.061 ) 0.036 0.143 
140 11 . 67 0 . 57 0.179 0 . 060 ) 0.036 0.143 
141 11 . 75 0 . 57 0.179 0. 060) 0.036 0. 143 
142 11.83 0 .60 0 .189 0. 060) 0.038 0.151 
143 11.92 0.60 0 . 189 0.059) 0.038 0 . 151 
144 12 . 00 0 .6 0 0 . 189 0.059) 0 . 038 0 . 151 
145 12 .08 0.83 0 . 263 0. 059) 0 . 053 0.210 
146 12.17 0.83 0.263 0. 059) 0 . 053 0 . 210 
147 12. 25 0 . 83 0.263 0.058) 0.053 0.210 
148 12.33 0.87 0.2 73 0.058) 0.055 0.2 19 
149 12.42 0.87 0 . 273 0 . 058) 0.055 0 .219 
150 12.50 0.87 0.273 0.057) 0 .055 0.219 
151 12.58 0.93 0.294 0 . 057 0 . 059) 0 . 237 
152 12 . 67 0.93 0. 294 0.057 0. 059) 0 .238 
153 12 .7 5 0.93 0. 294 0 . 057 0. 059) 0.238 
154 12 . 83 0 . 97 0 .305 0.056 0 . 061) 0 . 249 
155 12 . 92 0 . 97 0 . 305 0.056 0 . 061) 0 .249 
156 13 . 00 0 . 97 0 . 305 0.056 0 . 061 ) 0.249 
157 13 .08 1.13 0 . 357 0.055 0 . 071 ) 0 . 302 
158 13 . 17 1.13 0. 357 0.055 0 . 071) 0 .302 
159 1 3 .25 1.13 0.357 0.055 0 . 071) 0.303 
160 13.33 1.13 0.357 0.055 0 . 071) 0.303 
161 13 .42 1.13 0.357 0.054 0 . 07 1 ) 0.303 
162 13 .50 1. 13 0.357 0.054 0 . 071) 0.303 
163 13 . 58 0 . 77 0.242 0. 054) 0 .0 48 0. 193 
164 13.67 0 . 77 0 . 242 0.053) 0 . 048 0 . 193 
1 65 13 .75 0 . 77 0 .24 2 0 . 053) 0.048 0.193 
1 66 13 . 83 0 .77 0 .242 0 . 053) 0 .048 0. 193 
167 13 . 92 0 . 77 0 . 242 0 .053 ) 0.048 0.193 
168 14.00 0 . 77 0 . 242 0.052) 0 .048 0 .1 93 
1 69 14.08 0.90 0 .284 0 . 052 0 . 057) 0.232 
170 14.17 0.90 0 . 284 0 . 052 0.057) 0 . 232 
171 14 . 2 5 0.90 0 . 284 0.052 0 . 057) 0 . 232 
172 14.33 0.87 0.273 0 . 051 0.055) 0. 222 
173 14 . 42 0.87 0 . 273 0.051 0. 055) 0.222 
174 14 .5 0 0 . 87 0 .27 3 0.051 0 . 055) 0.223 
175 14 . 58 0.87 0 .273 0.051 0. 055) 0.223 
176 14 . 67 0.8 7 0 . 273 0 .050 0 . 055) 0.223 
177 14.75 0.87 0.273 0.050 0.055) 0.223 
178 14.83 0 .8 3 0. 2 63 0.050 0.053) 0.213 
179 14 . 92 0.83 0. 263 0.049 0.053) 0 . 213 



180 15.00 0.83 0 .263 0.049 0.053) 0.214 
181 15.08 0 .80 0.252 0.049 0.050) 0 . 203 
182 15.17 0 . 80 0.252 0 . 049 0.050) 0.204 
183 15.25 0.80 0.252 0 . 048 0 . 050) 0.204 
184 1 5 . 33 0.77 0.242 0.048 0.048) 0 . 194 
185 15.42 0.77 0.242 0 . 0 48 0.048) 0 . 194 
186 15 . 50 0.77 0.242 0.048 0 . 048) 0.194 
187 15 . 58 0.63 0 . 200 0.047) 0.040 0.160 
188 15 .67 0 . 63 0.200 0.047) 0.040 0 .160 
189 15 . 75 0 . 63 0 . 200 0 . 047) 0.040 0 .160 
190 15.83 0.63 0 . 200 0 . 047) 0.040 0.160 
191 15.92 0.63 0.200 0.047) 0 .0 40 0.160 
192 16.00 0.63 0 . 200 0. 046) 0.040 0 .160 
193 16 . 08 0 .13 0.042 0. 046) 0 . 008 0.034 
194 16.17 0.13 0 . 042 0. 046) 0 . 008 0.034 
195 16.25 0.13 0 . 042 0 . 046) 0 . 008 0.034 
196 16. 33 0.13 0.042 0.045) 0 . 008 0 .034 
197 16. 4 2 0.13 0.042 0.045) 0.008 0.034 
198 16. 50 0.13 0.042 0 . 045) 0.008 0.034 
199 16. 58 0.10 0.032 0.045) 0.006 0.025 
200 16. 67 0.10 0.032 0 .044) 0.006 0.025 
201 16. 75 0.10 0.032 0.044) 0.006 0.025 
202 16. 83 0.10 0 . 032 0 . 044) 0.006 0 .02 5 
203 1 6.92 0.10 0.032 0 . 044) 0.006 0 .025 
204 17.00 0.10 0.032 0. 044) 0 . 006 0.025 
205 17.08 0.17 0.053 0. 043) 0.011 0 .042 
206 17.17 0.17 0.053 0.043) 0. 011 0.042 
207 17.25 0.17 0.053 0.043) 0.011 0.042 
208 17 . 33 0.17 0.053 0.043) 0 . 011 0.042 
209 17 .4 2 0 . 17 0 . 053 0.042) 0 . 011 0.042 
210 17 . 50 0.17 0.053 0.042) 0. 011 0.042 
211 17 . 58 0.17 0.053 0.042) 0.011 0.042 
212 17 .67 0.17 0.053 0.042) 0.01 1 0 . 042 
213 17. 75 0.17 0.053 0.042) 0. 011 0.042 
2 14 17 . 83 0.13 0.042 0 .041 ) 0.008 0.034 
215 17.92 0.13 0.04? 0 . 04 l) 0.008 0.034 
216 18 .00 0.13 0.042 0. 041) 0.008 0 .034 
217 18 .08 0.13 0.042 0. 041) 0.008 0.034 
2 18 18.17 0.13 0.042 0. 041) 0.008 0 . 034 
219 18.25 0. 1 3 0.042 0. 040) 0 . 008 0.034 
220 18.33 0.13 0.042 0.040) 0 . 008 0.034 
221 18. 42 0. 13 0 . 042 0.040) 0.008 0.034 
222 18.50 0.13 0.042 0.040) 0 . 008 0.034 
223 18.58 0.10 0.032 0.040) 0.006 0.025 
224 18.67 0.10 0.032 0.039) 0.006 0 . 025 
225 18.75 0.10 0.032 0. 039) 0 .006 0.025 
226 1 8.83 0.07 0 . 021 0. 039) 0.004 0.017 
227 18.92 0.07 0 .021 0.039) 0.004 0.017 
228 19. 00 0.07 0 .021 0.039) 0 .004 0.017 
2 29 19.08 0.10 0.032 0.038) 0.006 0.025 
230 19 .17 0 . 10 0 . 032 0.038) 0.006 0 . 025 
231 19 .25 0.10 0 .032 0.038) 0 .006 0 . 025 
232 19.33 0.13 0 . 042 0.038) 0 . 008 0.034 
233 19 .42 0.13 0.042 0 . 038) 0 . 008 0 . 034 
234 19 . 50 0 .1 3 0.042 0.038) 0 . 008 0 . 034 
235 19.58 0. 1 0 0 . 032 0.037) 0 . 006 0 . 025 
236 19 . 67 0.10 0 . 032 0.037) 0.006 0.025 
237 19 . 75 0.10 0.032 0.037) 0.006 0.025 
238 19 . 83 0.07 0.021 0.037) 0.004 0 . 017 
239 19.92 0.07 0 . 021 0.037) 0.004 0 . 017 
240 20.0 0 0.07 0.021 0 . 037) 0.004 0.017 
241 20.08 0.10 0.032 0. 036) 0.006 0 . 025 
242 20 . 17 0 . 10 0 .032 0. 036) 0.006 0 . 025 
243 20.25 0. 1 0 0. 032 0.036) 0.006 0.025 
244 20.33 0.10 0.032 0. 036) 0.006 0.025 
245 20.42 0.10 0 .032 0 . 036) 0.006 0.025 
246 20.50 0.10 0 . 032 0. 036) 0 . 006 0.025 
247 20.58 0.10 0 .032 0. 036) 0.006 0.025 
248 20 .67 0.10 0.032 0.035) 0 . 006 0.025 
249 20.75 0.10 0.032 0 .035) 0.006 0.025 
250 20 .83 0.07 0.021 0 . 035) 0 . 004 0.017 



25 1 20.92 
252 21. 00 
253 21.08 
254 21.17 
255 21 . 25 
256 21. 33 
257 21 . 42 
258 21 . 50 
259 21 . 58 
260 21. 67 
261 21. 75 
262 21 .83 
263 21. 92 
264 22 . 00 
265 22. 08 
266 22. 17 
267 22.25 
268 22.33 
269 22.42 
270 22.50 
271 22 . 58 
272 22 . 67 
273 22. 75 
274 22 . 83 
275 22 . 92 
276 23.00 
277 23.08 
278 23.17 
279 23.25 
280 23.33 
281 23 . 42 
282 23 . 50 
283 23 . 58 
284 23.67 
285 23.75 
286 23.83 
287 23 . 92 
288 24 . 00 

0 . 07 
D. 07 
D.10 
D.10 
0 . 10 
0.07 
0.07 
0 . 07 
0.10 
0 . 10 
0 .10 
0 . 07 
0.07 
0.07 
0.10 
0.10 
0.10 
0.07 
0.07 
0.07 
0.07 
0.07 
0 . 07 
0 . 07 
0 . 07 
0.07 
0.07 
0 . 07 
0.07 
0.07 
0.07 
0.07 
0.07 
0 . 07 
0 . 07 
0.07 
0 . 07 
0.07 

0 . 021 
0.021 
0 .032 
0 .032 
0.032 
0.021 
0 . 021 
0.021 
0.032 
0.032 
0.032 
0 . 021 
0 . 021 
0 .021 
0.032 
0.032 
0.032 
0.021 
0 . 021 
0.021 
0.021 
0.021 
0.021 
0. 021 
0 . 021 
0.021 
0.021 
0.021 
0.021 
0 .021 
0.021 
0.021 
0.021 
0 .021 
0.021 
0 . 021 
0.021 
0.021 

(Loss Rate Not Used) 
Sum= 100 . 0 

0 . 035) 
0. 035) 
0. 035) 
0. 035) 
0.034) 
0 . 034) 
0.034) 
0.034) 
0.034) 
0.034) 
0 . 034) 
0.034) 
0.033) 
0. 033) 
0 . 033) 
0 . 033) 
0 . 033) 
0.033) 
0 . 033) 
0 .033) 
0 . 033) 
0 . 032) 
0.032) 
0.032) 
0.032) 
0.032) 
0.032) 
0 . 032) 
0.032) 
0.032) 
0.032) 
0.032) 
0.032) 
0.032) 
0.032) 
0 .032 ) 
0 . 032) 
0.032) 

0.004 
0.004 
0.006 
0 . 006 
0.006 
0 . 004 
0.004 
0.004 
0.006 
0 . 006 
0.006 
0.004 
0.004 
0.004 
0.006 
0 . 006 
0.006 
0.004 
0 . 004 
0 . 004 
0.004 
0 . 004 
0 . 004 
0 .004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 

0.017 
0.017 
0.025 
0 . 025 
0 . 025 
0 . 017 
0 . 017 
0 . 017 
0 .025 
0.025 
0 . 025 
0.017 
0 . 017 
0 . 017 
0.025 
0.025 
0.025 
0 . 017 
0.017 
0.017 
0 . 017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0.017 
0 . 017 
0.017 
0.017 
0.017 
0.017 

Sum = 25 . 4 
Flood volume= Effective rainfall 2.12(In) 

t i mes area 4 . 3(Ac.)/[ (In)/(Ft.)J 0. 8 (Ac. Ft) 
Total soil loss= 0 . 51(In) 
Tot al soil l oss= 0.184(Ac . Ft) 
Total rainfall = 2.63(In) 
Flood volume = 33283 . 5 Cubic Fee t 
Total soil loss= 8031.0 Cubic Feet 

Peak flow rate of this hydrograph = 1 .324(CFS ) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
24 - HOUR STOR M 

R u n o f f H y d r o g r a p h 

Hydrograph in 5 Minute intervals ((CFS)) 

Time( h+m) Volume Ac.Ft Q(CFS) 0 2 . 5 5.0 7.5 10 . 0 
--------------------------------------------------- -------------------

0+ 5 0 . 0003 0 . 04 Q 
0+10 0 . 0008 0.07 Q 

0+15 0 .0013 0.07 Q 

0+20 0 . 0019 0.09 Q 

0+25 0 . 0027 0.11 Q 

0+30 0.0034 0.11 Q 

0+35 0.0042 0.11 Q 

0+40 0 . 0049 0.11 Q 

0+45 0.0057 0. 11 Q 

0+50 0.0066 0 . 13 Q 
0+55 0 .0 076 0 .1 4 Q 

l+ 0 0.0086 0 . 15 Q 



1+ 5 0.0095 0 . 13 Q 
1+10 0.0103 0.11 Q 
1+15 0.0110 0 .11 Q 
1+20 0.0118 0.11 Q 
1+25 0.0125 0 . 11 Q 
1+30 0. 0133 0.11 Q 
1+35 0.0140 0.11 Q 
1+40 0. 01 48 0 . 11 Q 
1+45 0. 0156 0.11 Q 
1+50 0 .01 65 0.13 Q 
1+55 0 . 0175 0 . 14 Q 
2+ 0 0 . 0185 0 . 15 Q 
2+ 5 0 . 0 1 95 0 . 15 QV 
2+1 0 0 . 0205 0. 15 QV 
2+15 0 . 0215 0.15 QV 
2+20 0 . 0225 0 . 15 QV 
2+25 0.0235 0 .15 QV 
2+30 0.0245 0 . 1 5 QV 
2+35 0.0257 0.17 QV 
2+40 0.0270 0.18 QV 
2+45 0 . 0282 0. 1 8 QV 
2+50 0 . 0295 0.18 QV 
2 +55 0.0307 0 . 18 QV 
3+ 0 0 .0320 0.18 QV 
3+ 5 0.0333 0.18 QV 
3+10 0.0345 0 . 18 QV 
3+15 0.0358 0.18 QV 
3+20 0.0371 0 .18 QV 
3+25 0.0383 0. 1 8 Q V 
3+30 0.0396 0.18 Q V 
3+35 0 .0409 0 .18 Q V 
3+40 0.0421 0 .18 Q V 
3+45 0 . 0434 0.18 Q V 
3+50 0.0448 0 .20 Q V 
3+55 0 .0463 0 . 22 Q V 
4+ 0 0.0478 0 . 22 Q V 
4+ 5 0.0493 0 . 22 Q V 
4+10 0.0509 0 . 22 Q V 
4+15 0.0524 0.22 Q V 
4+20 0.0540 0.24 Q V 
4+25 0.0558 0.25 IQV 
4+30 0 .0576 0 .26 IQ V 
4+35 0 . 0593 0 . 26 IQ V 
4+40 0 . 0611 0. 26 IQ V 
4+45 0 . 0629 0.2 6 IQ V 
4+50 0.0648 0 .28 IQ V 
4+55 0.0668 0 .29 IQ V 
5+ 0 0 . 0688 0 . 29 IQ V 
5+ 5 0.0706 0 . 25 IQ V 
5+10 0.0721 0 . 22 Q V 
5+15 0 . 0736 0 . 22 Q V 
5+20 0.0753 0.24 Q V 
5+25 0.0770 0.25 IQ V 
5+30 0 . 0788 0.26 IQ V 
5+35 0.0807 0.28 IQ V 
5+40 0 . 0827 0.29 Q V 
5+45 0.0848 0.29 Q V 
5+50 0 . 0868 0.29 Q V 
5+55 0 . 0888 0 .29 Q V 
6+ 0 0.0908 0.29 Q V 
6+ 5 0 . 0930 0 .31 Q V 
6+10 0 . 0953 0 . 33 Q V 
6+15 0.0975 0 . 33 Q V 
6+20 0.0998 0.33 Q V 
6+25 0. 1 021 0.33 Q V 
6+30 0.1044 0 . 33 Q V 
6+35 0.1068 0.35 Q V 
6+40 0. 1 093 0.37 Q V 
6+45 0.111 8 0.37 Q V 
6+50 0.1144 0.37 Q V 
6+55 0 .1169 0.37 Q V 



7+ 0 0 .1194 0.37 IQ V 
7+ 5 0.1219 0 . 37 IQ V 
7+10 0 .1245 0.37 IQ V 
7+15 0 .1270 0.37 IQ V 
7+20 0 . 1297 0.39 IQ V 
7+25 0 . 1324 0.40 IQ V 
7+3 0 0 . 1352 0.40 I Q V 
7+35 0 . 1382 0 . 42 I Q V 
7+40 0 . 14 12 0 . 44 I Q V 
7+45 0.1442 0.44 I Q V 
7+50 0.1474 0 . 46 I Q V 
7+55 0 . 1507 0 . 48 IQ V 
8+ 0 0.1539 0 .4 8 IQ V 
8+ 5 0.1575 0 .52 I Q V 
8+10 0.1613 0.55 I Q V 
8+15 0.1651 0.55 I Q V 
8 +20 0 . 1689 0.55 I Q V 
8+25 0 . 1 727 0.55 I Q V 
8+30 0 .1765 0.55 I Q V 
8+35 0 . 1804 0.57 I Q V 
8+40 0 . 18 44 0 . 59 I Q V 
8+45 0.1885 0 . 59 I Q VI 
8+50 0. 1927 0 . 61 Q V 
8+55 0.1970 0.62 Q V 
9+ 0 0.2013 0 . 62 Q V 
9+ 5 0.2058 0.67 Q V 
9+10 0.2106 0.69 Q V 
9+15 0.2154 0.70 Q V 
9+20 0.2204 0 . 72 Q V 
9+25 0.2254 0.73 Q V 
9+30 0.2305 0 . 73 Q V 
9+35 0 . 2357 0.76 Q V 
9+40 0.241 0 0.77 Q V 
9+45 0.2463 0 . 77 Q V 
9+50 0.2517 0.79 Q V 
9+55 0.2573 0.81 Q V 

10+ 0 0. 2 629 0.81 Q V 
10+ 5 0. 2 674 0.66 Q V 
10+10 0 . 2713 0.57 Q V 
10+15 0 . 2751 0 . 55 Q V 
10+20 0.2789 0.55 Q V 
10+25 0.2827 0 . 55 Q V I 
10+30 0.2865 0 . 55 Q V I 
10+35 0 . 2910 0.66 Q V I 
10+40 0 .2960 o. 72 Q V I 
1 0+45 0.3010 0 . 73 Q V I 
10+50 0.3061 0 .73 Q V I 
10+55 0. 3112 0 .73 Q V I 
11+ 0 0 . 3162 0 . 73 Q V I 
11+ 5 0. 3211 0 . 71 Q V I 
1 1+10 0 . 3260 0 . 70 Q V I 
11+15 0.3308 0 . 70 Q V I 
11+20 0 . 3356 0 . 70 Q V I 
11+25 0 . 3404 0 . 70 Q V I 
11+30 0 . 3452 0 . 70 Q V I 
11+35 0 .3 497 0.66 Q V I 
11+40 0 . 3540 0.63 Q V I 
11+45 0 . 3583 0 .62 Q V I 
11+50 0.3628 0.65 Q V I 
11+55 0. 3673 0 . 66 Q VI 
12 + 0 0 . 3719 0.66 Q V I 
12+ 5 0 . 3774 0.81 Q V I 
12+10 0 . 3836 0 . 90 Q V 
12+15 0 . 3900 0 . 92 Q V 
12+20 0. 3964 0 . 94 Q V 
12+25 0 . 4030 0 . 95 Q IV 
12+30 0 . 4096 0 . 95 Q IV 
12+35 0.41 65 1.00 Q IV 
12+40 0 .4 236 1. 03 Q I V 
12+45 0.4307 1.04 Q I V 
12+50 0.4381 1.07 Q I V 



12+55 0 . 4455 1.08 Q V I 
13+ 0 0.4530 1.09 Q V I 
13+ 5 0 . 4614 1. 22 Q V I 
13+10 0.4704 1. 31 Q V I 
13+15 0 . 4795 1. 32 Q V I 
13+20 0.4886 1. 32 Q V I 
13+25 0. 4 977 1. 32 Q V I 
13+30 0.5068 1. 32 Q V I 
13+35 0.5141 1.05 Q V I 
13+40 0 . 5201 0.87 Q V I 
13+45 0.5259 0.84 Q V I 
13+50 0. 531 7 0.84 Q V I 
13+55 0 . 5375 0 . 84 Q V I 
14+ 0 0 . 5434 0.84 Q V I 
14+ 5 0.5498 0 . 94 Q V I 
14+10 0.5567 1.00 Q VI 
14+15 0.5637 1. 01 Q VI 
14+20 0.5705 0.99 Q VI 
14+25 0. 5772 0.97 Q V 
14+30 0.5839 0.97 Q V 
14+35 0.5906 0.97 Q V 
14+40 0.5973 0.97 Q I V 
14+45 0.6040 0.97 Q I V 
14+50 0.6106 0.95 Q I V 
14+55 0.6170 0.93 Q I V 
15+ 0 0.6234 0.93 Q I V 
15+ 5 0.6297 0.91 Q I V 
15+10 0.6358 0.89 Q I V 
15+15 0.6419 0.89 Q I V 
15+20 0.6479 0. 86 Q I V 
15+25 0.6537 0.85 Q I V 
15+30 0.6596 0 .85 Q I V 
1 5+35 0.6648 0. 76 Q I V 
15+40 0.6697 0.71 Q I V 
15+45 0.6745 0.70 Q I V 
1 5+50 0. 6793 0.70 Q I V 
15+55 0.6841 0.70 Q I V 
16+ 0 0.6889 0.70 Q I V 
16+ 5 0.6915 0.38 Q I V 
16+10 0.6928 0 .18 Q V 
16+15 0.6938 0 .15 Q V 
1 6+20 0.6948 0.15 Q V 
1 6+25 0.6958 0.15 Q V 
16+30 0 . 6968 0.15 Q V 
16+35 0.6977 0.13 Q V 
16+40 0 . 6985 0 . 11 Q V 
16+45 0.6992 0.11 Q V 
1 6+50 0 . 7000 0 . 11 Q V 
16+55 0.7007 0.11 Q V 
17+ 0 0.7015 0.11 Q V 
17+ 5 0.7025 0.15 Q V 
17+10 0.7038 0 . 18 Q V 
17+15 0.7050 0.18 Q V 
17+20 0. 7063 0.18 Q V 
17+25 0.7076 0 . 18 Q V 
17+30 0.7088 0.18 Q V 
17+35 0. 7101 0. 18 Q V 
17+40 0. 7 11 4 0.18 Q V 
17+45 0. 7126 0.18 Q V 
17+50 0.7138 0.16 Q V 
17+55 0.7148 0.15 Q V 
18+ 0 0.7158 0.15 Q V 
18+ 5 0. 7168 0.15 Q V 
18+10 0. 7178 0 . 15 Q V 
18+15 0.7188 0.15 Q V 
18+20 0.7198 0.15 Q V 
18+25 0. 7208 0.15 Q V 
18+30 0. 7219 0.15 Q V 
18+35 0. 7227 0.13 Q V 
18+40 0, 7235 0.11 Q V 
18+45 0. 7243 0. 11 Q V 



18+50 0 . 7249 0 . 09 Q V I 
18+55 0 . 7254 0.08 Q V I 
19+ 0 0. 7259 0 . 07 Q V I 
19+ 5 0 . 7266 0.09 Q V I 
19+10 0.7273 0.11 Q V I 
19+15 0 . 7281 0 . 11 Q V I 
19+20 0 . 7290 0.13 Q V I 
19+25 0.7300 0.14 Q V I 
19+30 0 . 7310 0 . 15 Q V I 
19+35 0 . 7318 0.13 Q V I 
19+40 0.7326 0 . 11 Q V I 
1 9+45 0.7334 0 . 11 Q V I 
19+50 0 .7 340 0 . 09 Q V I 
19+55 0 . 7345 0 . 08 Q V I 
20+ 0 0 . 7350 0 . 07 Q V I 
20+ 5 0 . 7357 0.09 Q V 
20+10 0 . 7364 0.11 Q V 
20+15 0. 7372 0.11 Q V 
20+20 0.7379 0.11 Q V 
20+25 0.7387 0. 11 Q V 
20+30 0.7394 0 . 11 Q V 
20+35 0.7402 0.11 Q V 
20+40 0.7410 0 .11 Q V 
20+45 0.7417 0 .11 Q V 
20+50 0.7423 0.09 Q V 
20+55 0.7428 0 . 08 Q V 
21+ 0 0.7434 0.07 Q V 
21+ 5 0.7440 0.09 Q V 
21+10 0.7447 0 .11 Q V 
21+15 0.7455 0. 11 Q V 
21+20 0.7461 0.09 Q V 
21+25 0.7466 0.08 Q V 
21+30 0.7471 0.07 Q V 
21+35 0.7478 0. 09 Q V 
21+40 0.7485 0 .11 Q V 
?1+45 0. 7493 0 . 11 Q V 
21+50 0 . 7499 0 . 09 Q V 
21+55 0.7504 0 . 08 Q V 
22+ 0 0.7509 0.07 Q V 
22+ 5 0. 7516 0.09 Q V 
22+10 0.7523 0 .11 Q V 
22+15 0 . 7531 0.11 Q V 
22+20 0.7537 0.09 Q V 
22+25 0.7542 0.08 Q V 
22+30 0.7547 0.07 Q V I 
22+35 0 .7552 0 . 07 Q V I 
22+40 0.7557 0.07 Q V J 
22+45 0 . 7563 0.07 Q V I 
22+50 0 . 7568 0.07 Q V I 
22+55 0.7573 0.07 Q VI 
23+ 0 0 .7578 0 . 07 Q VJ 
23+ 5 0 . 7583 0 . 07 Q VJ 
23+10 0.7588 0.07 Q VJ 
23+15 0 . 7593 0.07 Q VI 
23+20 0 . 7598 0.07 Q V J 
23+25 0. 7 603 0 . 07 Q VI 
23+30 0.7608 0.07 Q VI 
23+35 0. 7 613 0 . 07 Q VJ 
23+40 0 . 7 618 0.07 Q VJ 
23+45 0 . 7 623 0.07 Q VI 
23+50 0 . 7628 0.07 Q V I 
23+55 0 . 7 633 0 . 07 Q V I 
24+ 0 0 . 7 638 0 . 07 Q V I 
24+ 5 0.7641 0.03 Q V I 
24+10 0.7641 0.00 Q V 

-----------------------------------------------------------------------
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30" BASIN OUTLET PIPE OPEN CHANNEL FLOW 
************************************************************** *** **** ** **** 

****** PIPE FLOW CALCULATIONS ****** 
Copyright (c) 1988 , CivilDesign Software , Inc. 

*************************************************************************** 

**************** * *** *************************** ******************* ** ******** 

* 
For: For Lice nsed Civi l Design User 

********************************************************************* ***** * * 

* 
***** NON-PRESSURE, OPEN CHANNEL CALCULATIONS **** 

CALCULATE DEPTH OF FLOW GIVEN: 
Channel Slope = -.004800 (Ft . /Ft.) -.4800 % 
Invert elevat i on at 
Inver t e l evation at 
Length of p i pe= 
Given Flow Rate= 

pipe INLET = 
p ipe OUTLET= 

. 4 80 (Ft.) 
. 000 (Ft . ) 

1 0 0 . 0 0 0 ( Ft . ) 
9.27 Cubic Feet/Second 

*** PIPE OPEN CHANNEL FLOW*** 

Mannings "n" = . 025 
No. of pipes = 1 Velocit y (Ft . /Sec.) = 
Given Pipe Diameter(In .) 30 . 00 
I ndividual pipe flo w 9.270 

II 4161. 
" 5 . 99 1 

Tota l pipe area 706 . 86 (In2) 

(CFS) 
(GPM) 
(MGD) 

Total perimeter of pipe 
Normal flow depth in pipe= 
Fl ow top width inside pipe= 

94.25 (In.) 
17. 22 (In.) 

29 . 67 (In.) 
Area of f l ow= 419 . 7482 (In2) 
Wetted Perimeter = 51 .58 (In . ) 
Cri tical Depth in Pipe= 12. 19 
Total flow of pipe(s) 9.270 

" 41 61 . 
5 . 991 

(In . ) 
(CFS) 
(GPM) 
(MGD) 

3.18 



24" BASIN BYPASS PIPE OPEN CHANNEL FLOW 

** **** *** ** * ********* * ** ** * ************************************* * ********** 
****** PIPE FLOW CALCULATIONS*** *** 

Copyright (c) 1988 , Ci vilDesign Software , Inc . 

********* * *** ** * ********* * ** ********** **** ********* *** **** * ********** ****** 

*** ***** ** *** * * ** * ** ** **** ****** * ***** * ** ***** * ****************** *********** 

* 
For : For Licensed CivilDes i gn User 

********* *** *** ** ******* **** * **************** ********* ********************* * 

* 
***** NON- PRESSURE , OPEN CHANNEL CALCULATIONS**** 

CALCULATE DEPTH OF FLOW GIVEN : 
Channel Slope= -.012200 (Ft./Ft.) - 1 .2200 % 
Invert elevation at pipe INLET= 
I nvert e l evation at pipe OUTLET = 

1. 220 (Ft.) 
. 000 (Ft.) 

Len g t h of pipe = 100 . 000 (Ft . ) 
Given Flow Rat e = 9.27 Cubic Feet/Second 

*** PIPE OPEN CHANNEL FLOW*** 

Mannings 11 n 11 = . 025 
No. o f pipes = 1 Velocity (Ft . /Sec . ) = 
Given Pipe Diameter(In.) 24.00 
Individual pipe fl ow 9 . 270 

II 4161 , 
II 5 . 991 

Total pipe area 452 . 39 (In2) 

(CFS) 
(GPM) 
(MGD) 

Total perimeter of pipe 
Normal flow depth in pipe= 
Flow t o p widt h inside pipe= 

75.40 (In . ) 
14.98 (In.) 

23 . 25 (In . ) 
Area of flow= 297 . 0743 (In 2) 
Wetted Perimeter= 43 . 73 (In . ) 
Cri t i cal Depth in Pipe= 13 .05 
Total flow of pipe(s) 9.270 

II II 4161. 
II 5 . 991 

(In . ) 
(CFS) 
(GPM) 
(MGD) 

4.49 



8" WQMP PIPE FROM BIO FILTER TO DETENTION STRUCTURE OPEN CHANNEL 
***************************************** * *************** *** * ****** *** ***** 

****** PIPE FLOW CALCULATIONS****** 
Copyrigh t (c) 1988 , CivilDesign Software, Inc. 

*************************************************************************** 

********************************* * ****************************************** 

* 
For: For Licensed Ci vil Design User 

************************************************* ****** **** * ** ** * ****** ***** 

* 
***** NON-PRESS URE, OPEN CHANNEL CALCULATIONS**** 

CALCULATE DEPTH OF FLOW GIVEN: 
Channel Slope = -.015300 (Ft./Ft.) -1. 5300 % 
Invert elevation at pipe INLET= 
Invert elevat ion at pipe OUTLET= 

1. 530 (Ft .) 
. 000 (Ft.) 

Length of pipe= 100.000 (Ft.) 
Given Flow Rate= .70 Cubic Feet/Second 

*** PIPE OPEN CHANNEL FLOW*** 

Mannings 11 n 11 = .013 
No. of pipes= 1 Velocity (Ft . /Sec.) = 
Given Pipe Diamet er(In .) 8 . 00 
Individual pipe flow . 7000 

314 . 2 
II .4524 

(CFS) 
(GPM) 
(MGD) 

Total pipe area 50.27 (In2) 
Total perimeter of pipe 
Normal flow depth in pipe= 
Flow top width ins ide pipe = 
Area of flow= 23 . 9455 (In2) 
Wetted Perimet er= 12. 27 (In.) 

25 . 13 (In.) 
3.85 (In.) 
7.99 (In.) 

Cri tical Dept h in Pipe= 4 . 74 (In .) 
(CFS) 
(GPM) 
(MGD) 

Total flow of pipe(s) . 7000 
314 . 2 

II II II .4524 

4 . 21 
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November 8, 2021 

Dr. Milan Chakrabarty 
CHAKRABARTY, LLC 
1003 East Florida Avenue, Suite 101 
Hemet, CA 92543 

Earth Strata Geotechnical Services, Inc. 
~---~~--~--"'-..-~,-.-,~--~-----.,,.,_~----~----~---~--~--~-~-----
Geotechnical. Envir'!.1:11!.~t.:11 and Materials Testing Consult'!-1!.~-# 

--..;.""'. __ ,_ __ . _________ .,.- - -------------------------.. --~---

Project No. 192851-12A 

Subject: Infiltration Testing for Water Quality Treatment Areas, Proposed Commercial 
Development, Assessor Parcel Number 476-010-060, Located on the South West 
Corner of Winchester Road and Keller Road, City of Winchester, Riverside County, 
California 

INTRODUCTION 

Earth Strata Geotechnical Services is pleased to present this infiltration feasibility report for the proposed 
commercial development, located on the southwest corner of Winchester Road and Keller Road, Assessor 
Parcel Number 476-010-060, in the City of Winchester, Riverside County, California. The purpose of our 
study was to determine the infiltration rates and physical characteristics of the subsurface earth materials 
at the approximate depth of the proposed WQMP area within the proposed development. This feasibility 
report provides the infiltration rates to be used for the design and the development of the water quality 
management plan, where applicable. 

PROPERTY DESCRIPTION 

The subject property is located on the southwest corner of Winchester Road and Keller Road in the City of 
Winchester, Riverside County, California. The approximate location of the site is shown on the Vicinity Map, 
Figure 1. 

The subject property is comprised of approximately 5.25 acres of undeveloped land. The site has not been 
graded. Topographic relief at the subject property is relatively low with the terrain being generally flat. 
Elevations at the site range from approximately 1,413 to 1,428 feet above mean sea level (msl), for a 
difference of about 15± feet across the entire site. Drainage within the subject property generally flows to 
the northeast. 

The site is currently bordered by a residential development to the west, Winchester Road to the south and 
east, and Keller Road to the north. Most of the vegetation on the site consists of light to moderate amounts 
of annual weeds/grasses throughout the subject site. 

42184 REMINGTON AVENUE, TEMECULA, CA 92590 951-461-4028, ESGSINC.COM 



PROPOSED CONSTRUCTION 

Based on the proposed development as illustrated on the conceptual grading plans will consist of a RV and 
Self-Storage development complete with interior streets, utilities, driveways, park, and an onsite water 
quality treatment basin. 

SUBSURFACE EXPLORATION 

Subsurface Exploration 

Subsurface exploration within the subject site was performed on November 2, 2021, for the exploratory 
excavations. A truck mounted hollow-stem-auger drill rig was utilized to drill one (1) boring to a maximum 
depth of 20 feet. The exploratory holes were excavated for geotechnical evaluation purposes with respect 
to the proposed developments and to interpret whether groundwater or impermeable soil layers were 

present. An underground utilities clearance was obtained from Underground Service Alert of Southern 
California, prior to the subsurface exploration. The approximate locations of the exploratory excavations 
are shown on the attached Infiltration Location Map, Plate 1 and descriptive logs are presented in Appendix 

A 

Earth materials encountered during exploration were classified and logged in general accordance with the 
Standard Practice for Description and Identification of Soils (Visual-Manual Procedure) of ASTM D 2488. 
Upon completion oflaboratory testing, exploratory logs and sample descriptions may have been reconciled 
to reflect laboratory test results with regard to ASTM D 2487. 

Earth Materials 

A general description of the earth materials observed on site is provided below. 

Quaternary Alluvium (Qa): Quaternary Alluvium was encountered directly from the surface to a 
maximum depth of 5 feet. These materials were found to be light brown and in a dry, dense state. 

Metasedimentary Rocks (ms): The bedrock deposits were encountered below the alluvium 
materials to the full depth of the excavation. This bedrock unit consists predominately of 
interbedded light to medium brown, fine to medium grained silty sand, fine to coarse grained 
sandstone, with occasional siltstone and claystone layers. 

INFILTRATION TESTING 

The double ring infiltrometer test method was utilized to perform a total of four ( 4) infiltration tests on 
November 3, 2021 to evaluate near surface infiltration rates in order to estimate the amount of storm water 
runoff that can infiltrate into the onsite water quality treatment plan areas. The infiltration tests were 
performed in general accordance with the requirements of double ring infiltration testing, ASTM D3385 
and Appendix A of the Riverside County Flood Control and Water Conservation District. 
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The infiltration tests were performed using double ring infiltrometer and Mariotte tubes at a depth of 6 
feet below existing grades. The locations of the infiltration tests are indicated on the attached infiltration 
Location Map, Plate 1. The double ring infiltrometer tests were located by property boundary 
measurement on the site plan and by using geographic features. Infiltration test data recorded in the field 
are summarized in the following table and is included within Appendix 8 including the graph of Infiltration 
Rate versus Elapsed Time. 

Infiltration Test Summary 

TEST INFILTRATION INFILTRATION HOLE DEPTH DESCRIPTION 
NUMBER {ft.l RATE (in/hr) 

DR-1 5 0.0 CLAY 

DR-2 5 0.0 CLAY 

DR-3 5 0.0 CLAY 

DR-4 5 0.0 CLAY 

The infiltration test rates were documented to be 0.0 inches per hour (in/hr) . The observed 
hard compacted clay and bedrock material caused the infiltration testing to fail. 

CONCLUSIONS AND RECOMMENDATIONS 

General 

From geotechnical and engineering geologic points of view, the proposed WQMP areas, where tested, is 
considered unsuitable for infiltration for the proposed development. 

Groundwater 

Groundwater was not observed during our subsurface exploration to a total depth of 20 feet. 

Based on the data presented in this report and the recommendations set forth herein, it is the opinion 
of Earth Strata Geotechnical Services that a WQMP area cannot be utilized for infiltration at the subject 
site. 
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GRADING PLAN REVIEW AND CONSTRUCTION SERVICES 

This report has been prepared for the exclusive use of Mr. Milan Chakrabarty and their authorized 
representative. It likely does not contain sufficient information for other parties or other uses. Earth Strata 
should be engaged to review the final design plans and specifications prior to construction. This is to verify 
that the recommendations contained in this report have been properly incorporated into the project plans 
and specifications. Should Earth Strata not be accorded the opportunity to review the project plans and 
specifications, we are not responsibility for misinterpretation of our recommendations. 
Earth Strata should be retained to provide observations during construction to validate this report. In 
order to allow for design changes in the event that the subsurface conditions differ from those 

anticipated prior to construction. 

Earth Strata should review any changes in the project and modify and approve in writing the conclusions 
and recommendations of this report. This report and the drawings contained within are intended for 
design input purposes only and are not intended to act as construction drawings or specifications. In the 
event that conditions encountered during grading or construction operations appear to be different than 
those indicated in this report, this office should be notified immediately, as revisions may be required. 

REPORT LIMITATIONS 

Our services were performed using the degree of care and skill ordinarily exercised, under similar 
circumstances, by reputable soils engineers and geologists, practicing at the time and location this report 
was prepared. No other warranty, expressed or implied, is made as to the conclusions and professional 

advice included in this report. 

Earth materials vary in type, strength, and other geotechnical properties between points of observation 
and exploration. Groundwater and moisture conditions can also vary due to natural processes or the works 
of man on this or adjacent properties. As a result, we do not and cannot have complete knowledge of the 
subsurface conditions beneath the subject property. No practical study can completely eliminate 
uncertainty with regard to the anticipated geotechnical conditions in connection with a subject property. 

The conclusions and recommendations within this report are based upon the findings at the points of 
observation and are subject to confirmation by Earth Strata during construction. This report is considered 

valid for a period of one year from the time the report was issued. 
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This report was prepared with the understanding that it is the responsibility of the owner or their 

representative, to ensure that the conclusions and recommendations contained herein are brought to the 

attention of the other project consultants and are incorporated into the plans and specifications. The 

owners' contractor should properly implement the conclusions and recommendations during grading and 

construction, and notify the owner if they consider any of the recommendations presented herein to be 

unsafe or unsuitable. 

Respectfully submitted, 

EAR TH STRA Ti\ GEOTECHN ICAL SER V.;..lC~=~......._ 

!.!I:±:::~ 
President 
Principal Engineer 

SMP/jmr 

Distribution: (1) Addressee 

Attachments: Figure 1- Vicinity Map (Rear of Text) 
Appendix A - Exploratory Logs (Rear of Text} 

Appendix B - Infiltration Test Sheets (Rear of Text) 
Plate 1- Infiltration Location Map (Rear of Text) 
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FIGURE 1 

VICINITY MAP 
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Geotechnical Log MW-1 
Date: May 13, 2021 Project Name: Winchester and Keller - Winchester Page: 1 of 1 

Project Number: 192851-llA Logged By: JMR 

Drilling Company: Drilling IT Type of Rig: B-61 

Drive Weight (lbs}: - Drop (in): - Hole Diameter (in): -

Top of Hole Elevation (ft): See Map Hole Location: See Geotechnical Map 
..... 't (IJ C a.. .s::; 0.. 0 +-' - ~ +-' 0.. >- ·,.::; 

0 
.:t: 

C (IJ +-' ro ::::, +-' 0 'vi (IJ u ..0 
0 0 .;:::: 0 C ..... E u (IJ (IJ ::::, 'vi ..r::. u. C. +-' V) >-..... 3 0 V) ro V) a. E (lJ 0 >- ·o u - co ..... 

~ 0 cc V) 0 MATERIAL DESCRIPTION 

0 guaternar~ Alluvium (ga}: 

I~ SM Silty SAND; light brown, dry, dense, fine to carse sand with gravel 

Metasedimentar~ Rocks {ms): 

CL yellowish brown, dry, hard, fine to coarse grained, breaks down to clay 

5 

• very hard 

10 

15 

20 
Total Depth: 20 feet 

25 

30 

.. Eartll Strata Geqtechnical Servi~es, Inc. 
42184 Remington Avenue, Temecula, CA 92590 ~ ··•~-----~ q r ~ l:!!.~~~u'!'!1~~~-T_~L - --~ 



APPENDIXB 

INFILTRATION TEST SHEETS 



Te.st No. I DR-1 !Location I See Map Turf-Tee International - Record Chart for IN10-W - (12 & 24 Inch Infiltration Rings) 

I I Depth of Liquid Earth Strata GtJJt«hnicol Services, Inc. Area cm2 Liquid Container 
Proiect Identification: 192851.12A Constants ·--· '"'··-·- Marriotte Tube Volume c~~ r~1.i-r~-.. Test Location: OR· 1 I I I I Inner Ring 729 10.0 1 10000 
Liquid Used: TAP WAH pH: I 8.0 Annular Rina 2189 10.0 2 10000 ---- -··-
Tested Bv: JMR/GG I !Date I 111312021 I Liquid level maintainec X) Flow Valve ( l Float Valve f ) Mariotte Tubes 
Oeoth to water table: 4001 IDeoth of Test 16' I Penetration Deoth of Outer Rina: 9cm Other 

Flow Readings Infil tration Rates Ground Temperature Remarks 

Tlme Elapsed Inner 
Annu1ar 

Trlal # Startt End 
Date Tlme 

Increment Tlmo Inner RJng Maroltte 
Annular Space Uqll)d Inner Inner Annular Annular 

Ground Temp Temp at MM/DDNY HR:MIN Space Marrlotte Temp •F Infiltration Infiltration Infiltration Infiltration Weather conditions Etc ... 
/(Tolal) (Min) Reading cm Tube Flow Reading cm Tube Flow Rate cm/h Rate lnfh Ratecmfh Rate lnlh Depth (cm) Depth (c) 

(ml) 

Start Test 11/3/2021 8.30 0.25 25 - .,.- -1 End Test 11/3/2021 6:55 0:25 1400 3.05 1.20 1.53 0.60 
Start Test 1113/2021 6:56 0:30 5; - - -2 End Test 11/3/2021 9:26 0:55 475 575 1.30 0.51 0.53 0.21 
Start Test 11/312021 9:27 0:30 85 - o-3 End Test 1113/2021 9:57 1:25 o- 0 00 0.00 0.00 0.00 
Start Test 11/312021 10:00 0:30 ,,. - o- 0 -• End Test 1113'2021 10:3 0 1:55 0.00 0.00 0.00 0.00 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
>-- - -
- - -
- - - Turr.Tee lntematlonal 

- - -



Project 
ldentiflcaUon: 192851·12A 

Test Location: DR-1 

liquid Used: TAPWATLH: l,o 
Tested By: JMRfGG 
Depth to water table 400 

Earth Strata Geotecbnical Services, Inc. 

.. [ G«w __ ::_~_-_~ _--_· ~--~-··-··:_._~=_;;-____ ~.,,,~,..,~~~~ 

ELAPSED TIME VS. INFILTRATION RATE 

l.40 

" 



Test No. I DR-2 !Location I See Map Turf-Tee International - Record Chart for IN10-W - (12 & 24 Inch Infiltration Rings) 

I I 
Depth of Liquid Earth Strata Geoterlmical Serricu, Inc. Area cm2 Liquid Container 

Profect Identification: 192851-12A Constants _, ·····-· Maniotte Tube Volume ~m~:/i,:idr.""~ 
Test Location: DR-2 I I Inner Ring 729 10.0 1 10000 ~ • -· ,,....-··- ~~ . ..... ,_ 
Liquid Used: TAPWATdoH: I 8.0 Annular Ring 2189 10.0 2 10000 ~jJSII.JlrS 
Tested Bv: JMR/GG I Date 11/3/2021 lliauid level maintaine( I( X) Flow Valve f ) Float Vatve ( ) Mariott• Tubes 
Depth to water table: 400 OeDlh of Test 6' Penetration OeDth of Outer Rina: 9cm Other 

Fl ow Readings lnffltratlon Rates Ground Tempera:ure Remarks 

Time Elapsed Inner 
.... nnu ar 

Trial# Start/End 
Date Time 

Increment Time Inner Ring Maroltte 
Annular Space Liquid Inner Inner Annular Annular 

Ground Temp Te111pat MM/DD/YY HR:MIN Space Marrlotte Temp °F lnffltration lnffltratton lnffltratton lnffltratton Weather conditions Etc ... 
l(T:>tal) (Min) Reading cm Tube Flow Reading cm Tube Flow Rate cm/h Rate lnlh Ratecm/h Rate lnlh Depth (cm) Oeplh(C) 

(ml) ,_,. 

Start Test 11l3'2021 8:32 0:25 2S - - ~ 

1 End Test 1113'2021 8:57 0:25 1750 1400 5.76 2.27 1,53 0.60 
S1art Test 1113/2021 8:58 0:30 

55 - ,,.- 5751----2 End Test 11/3/2021 9:28 0:55 1.23 0.49 0.53 0.21 
Stan Test 11/312.021 9:29 0:30 85 -

' 
End Test 11/3/2021 9:59 1:25 ,- .- 0.00 0,00 0.00 0.00 
Slatt Test 11/3'2021 10:01 0:30 ,,. - ,- o>---• End Test 11/3/2021 10:31 1:55 0.00 0.00 0.00 0.00 

- - -
- - >---

- - -
- - >---

- - -
- - >---

- - >---

- - >---

- - ~ 

- - >---

- - >---

- - >---

- - ~ 

- - >---

- - -
- - >---

- - -
- - >---

- - ~ 

- - -
- - >--- TurfJec l ntematlonal 

- - >---



Project 
Identification: 192B51-12A 

Test Location: DR-2 

Uquld Used: TAPWATJpH: 
Tested By: JMR/GG 

Depth to water table 

l.o 

. 
2.2 

Earth Strata Geotechnical Services, Inc. 

400 

ELAPSED TIME VS. INFILTRATION RATE 



Test N o. I DR-3 lloc.ation I See Map Turf-Tee International - Record Chart for IN10-W - (12 & 24 Inch Infiltration Rings) 

I I 
Depth of Liquid Earth Strata Gtotechnira/ Strvius, Inc. ...... cm2 Liquid Container 

Proiect ldentific.ation: 192851-12A Constants '·--• '····-•-- Marriotte Tube Vo lume 
~ ' ~ l:i~"r."' ~ ......, 

Test Location: DR-3 I I Inner Ring 729 10.0 1 10000 - .. .;., • .,,....,,, . . . , . . · -·-~-- ' - . ......... 

Liquid Used: TAPWATQpH, I 8.0 Annular Rinn 2189 10,0 2 10000 ~...t!lUll1'llli 
Tested B v: JMR/GG I I Date 11/312021 ILiauld level maintainec X l Flow Valve l I Float Valve ( l Mariotte Tubes 

De nth to water table: 400 IOeDth of Test 6' !Penetration De0th of Outer Rinn: 9cm other 

Flow Readings Infiltration Rates Ground Temperature Remarks 

Time Elapsed 1nner 
,.,nnuar 

Date Tim, Annular Space Uquld Inner Inner Annular Annular 
Trial# Start/End MMJDDIYY HR:MIN Increment Time Inner Ring Marolttc Space Marrlotte Temp •F Infiltration Infil tration lnflltratlon Infiltration 

Ground Temp Temp at Weather condi tions Etc ... 
((T::,tal) {Min} Reading cm Tube Flow 

Reading cm Tube Flow Rate cm/h Rate lnlh Rate Cm/h Ratelnfh Depth (cm) Depth (C) 
(ml} 

Stan Test 1113/2021 11:00 0:25 25 .___ 
750 - -I End Test 1113/2021 11:2 0:25 1250 2.47 0,97 1.37 0.54 

Start Tes1 1113/2021 11:r 0:30 
55 - - -2 End Test 111312021 11:56 0:55 450 950 1.23 0.49 0.87 0.34 

StanTesl 1113/2021 11:57 0:30 •• - 0 - 800-J End Test 111312021 12:27 1:25 0.00 0.00 0.55 0.22 
Stan Test 1113/2021 12:2f:!. 0:30 

115 .___ 
0 - -• End Test 1113/2021 12:5 1:55 0 0.00 0.00 000 0.00 

Start Tesl 111312021 12:59 0'.30 
145 - 0 - -5 End Test 111312021 13:29 2:25 0 0.00 0.00 0.00 0.00 

.___ - -- - -

.___ - -

.___ - -- - -

.___ - -- - -

.___ - -

.___ - -

.___ - -

.___ - -
>---- >---- 1---

>---- >---- I---

- >---- 1---

>---- - I---

- - 1---

>---- .___ 1---

>---- .___ 1---

- - 1---

Turf.Tac I nternational >---- - I---

>---- .___ I---



Projeet 
ldentUlcaUon: 19265M2A 

Test Loc.ation: OR-3 

LIQuld Used: TAP WATlpH: I .. 
Tested By: JMR/GG 

Depth to water table 400 

Earth Strata Geotecbnical Services, Inc. 
-~ ~,,,~~•,,-~ ..... _r;.,,.,.._.,.~-.. .,.w~-1 

~'!..~!..~~-~~~~L'f!!tf:!~.lt_!!l!.1 
._ ________ ...,.,,.....,,,,_L<U'/J1il.J3]$ 

ELAPSED TIME VS. INFILTRATION RATE 



Test No. I DR-4 kocation I See Map Turf-Tee International - Record Chart for IN10-W -(12 & 24 Inch Infiltration Rings) 

I I 
Depth of Uquid £artb Strata Georechnical Smices, .for. Area cm2 Liquid Container 

Project Identification: 192851-12A Constarrts 
, __ , , .... _. __ Maniotte Tube Volume ~·~~.;,.,~.;;r~-· 

Test Location: DR_. I I I I Inner Rina 729 10.0 1 10000 ~ =~ h/ • - "l! . • 
Liauid Used: TAP WATS pH: I 8.0 Annular Rina 2189 10.0 2 10000 -.~JIHJG 
Tested Bv: JMR/GG Date 11/3/2021 Liauid level mainlainet: X Flow Valve ( I Float Valve { J Mariotte Tubes 
Depth to water table: 400 !Depth of Test 16' I Penetration Depth of Outer Rina: 9cm IOther 

Flow Readings lnffltratlon Rates Ground Temperature Remarks 

llme Elapsed Inner Annu ar 

Trial# Start/End 
Date llme 

Increment llmo Inner Ring Marolne 
Annular Space Liquid Inner Inner Annular Annular 

Ground Temp Temp at MM/0D/YY HR:MIN Space Marrlone Temp •f lnffltratlon lnffttratlon tnffltratlon lnffltratlon Weattier cond!Uons Etc ... /jT:ital) (Min) Reading cm Tube Flow 
Reading cm Tube Flow Rate cmJh Rate ln/h Rate cmlh Rate lnlh Depth (cm) DeJ:th (c) 

(ml) 

Start Test 1113/2021 11:02 0:25 
25 - -1 End Test 11/3/2021 11:27 0:25 700- \400 2.30 0.91 1.53 0.60 

Start Test 1113/2021 11:28 0:30 s, -2 End Test 1113/2021 11:5 0:55 450- 600- 1.23 0.49 0.55 0.22 
StartTHt 11/3/2021 11:59 0:30 ., - 350- ,-J End Test 11/3'2021 12:29 1:25 0 .96 0.38 0.00 0.00 
Start Test 1113/2021 12:30 0:30 

11$ -• End Test 1113/2021 13:00 1:55 ,- ,- 0.00 0.00 0.00 0.00 
Start Test 11/312021 13:01 0:30 145 - 0 - ,-• End Test 11/3/2021 13:31 2:25 0 .00 0.00 0.00 0.00 

- - -
- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -- - -
I- - -
I- I- -- - -- - - Turr.Ta.: l ntematlonal 

- - -



Project 
Identification: 192851•12.A 

Test Location: OR-4 

U qujd Used: TAPWATLH: I .. 
Tested By: JMR/GG 

Depth to water table ◄00 

Earth Strata Geotecbnical Services, Inc. 
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5 PROPOSED 6" CURB AND GUTTER 
6 EXISTING FENCE TO BE REMOVED 
7 PROPOSED BLOCK RETAINING WALL 
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8 PROPOSED UNDERGROUND STORAGE DETENTION CHAMBERS 
PER DETAIL ON SHEET 4 

9 PROPOSED STORM DRAIN 
10 PROPOSED WATER QUAUlY MANAGEMENT BIO FILTRATION 

CHAMBER PER DETAIL ON SHEET 3 
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AND DETAIL ON SHEET 3 
FACE PER COUNlY STD 310, 

34 SELF RETAINING LANDSCAPE AREA, 3" WATER DEPTH 

NGS CONTROL POINT DX1680 AT THE 
NORTHWEST CORNER OF KELLER ROAD AND 
WASHINGTON STREET, 8.8FT SOUTH OF 
POWER POLE No. 2075860E, A 3-1/2 INCH 
BRASS DISK, STAMPED X 311 1935. 

ELEVATION: 1433.58' (NAVD88) 
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RW TYPICAL SECTION 
WINCHESTER ROAD (HWY79) 

LEGAL DESCRIPTION MAIN SITE 
PARCEL 4 OF PARCEL MAP 13130 AS SHOWN BY MAP ON FILE IN BOOK 
OF PARCEL MAPS, RIVERSIDE COUNlY RECORDS, STATE OF CALIFORNIA. 

EXCEPTING: 

70, PAGE 53 

COMMENCING AT THE CENTERLINE INTERSECTION OF STATE ROUTE 79, WINCHESTER ROAD 
(16.762 METERS NORTHWESTERLY HALF-WIDTH), AND KELLER ROAD (13.410 METERS 
SOUTHERLY HALF-WIDTH), AS SHOWN ON SAID PARCEL MAP; 

THENCE S 36"03"34" W ALONG THE CENTERLINE OF SAID STATE 
OF 42.543 METERS; 

ROUTE 79, A DISTANCE 

THENCE N 53"56'26" W, A DISTANCE OF 16.762 METERS TO AN ANGLE POINT IN THE 
NORTH WESTERLY RIGHT-OF-WAY UNE SAID STATE ROUTE 79, SAID POINT BEING THE 
TRUE POINT OF BEGINNING; 

THENCE S 36"03'34" W ALONG SAID NORTHWESTERLY RIGHT-OF-WAY LINE, A DISTANCE 
OF 219.157 METERS TO THE SOUTHEAST CORNER OF SAID PARCEL 4; 

THENCE N 89"58'52" W ALONG THE SOUTHERLY LINE OF SAID PARCEL 4, A DISTANCE OF 
13.946 METERS TO A POINT 28.039 METERS NORTHWESTERLY OF, AS MEASURED AT 
RIGHT ANGLES TO SAID CENTERLINE OF STATE ROUTE 79; 

THENCE N 36"03'34" E PARALLEL WITH AND 28.039 METERS NORTHWESTERLY OF SAID 
CENTERUNE OF STATE ROUTE 79, A DISTANCE OF 219.900 METERS; 

THENCE N 11"29'56" E, A DISTANCE OF 4.718 METERS; 

THENCE N 82"06'07" W, A DISTANCE OF 3.998 METERS TO A POINT 33.525 METERS 
NORTHWESTERLY OF, AS MEASURED AT RIGHT ANGELES TO SAID CENTERLINE OF STATE 
ROUTE 79; 

THENCE N 36"03'34" E PARALLEL WITH AND 33.525 METERS NORTHWESTERLY OF SAID 
CENTERUNE OF STATE ROUTE 79, A DISTANCE OF 6.611 METERS TO A POINT ON THE 
SOUTHERLY RIGHT-OF-WAY LINE OF SAID KELLER ROAD; 

THENCE S 89"59"41" E ALONG SAID SOUTHERLY 
7.032 METERS TO AN ANGLE POINT THERIN; 

RIGHT-OF-WAY LINE A, DISTANCE OF 

THANCE S 26"45'01" E CONTINUING ALONG SAID SOUTHERLY RIGHT-OF-WAY LINE, A 
DISTANCE OF 12.454 METERS TO THE TIRUE POINT OF BEGINNING. 

N.T.S. (RIVERSIDE CO. STD. No.83} 

CHAKRABARlY LLC, 
ATTN: DR. MILAN S. CHAKRABARlY 
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DIVERSION TROUGH DETAIL

CURB INLET DETAILWQMP BIOFILTRATION CHAMBER
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LOCATIOII AIAY ll4RY 

fMHT <XIT/.£T 
LOW now.s (/18" PIP£) 
ro BIO Cl.ENI SYST£/I 

LOCATIOII AIAY ll4RY 

PfA/( fl.OW 0/Jllll 
LOCATION AIAY ll4RY 

~~~~ 
1' 11/N - - - -~ _ ._______,___ - - - - - SITECURBN/JJ6UTIEH 

PER CM. PWIS 
SIJPPU£D EfY Oll/£JIS 

~ -+: __ --.;-- t t t : --~--- :+-~ 
I .,...-"' ~ I I ~ -..,.., I 

----- - - ----- - - - _,_ - --- - - - - - ---- - - -._J . - - - - ---- - - - - - - _, __ - - - - - - --- ·•- - -

1--fMHT l.£N(lfff ~ Cl/RB OPENING W/0111 PER CML PWIS~ 

PLAN VIEW 

CU1lll Ol'Eltl/lO CURBO/'ElmHJ 

I 

CU1lll Ol'Eltl/lO CIIRBOl'EJltNG 

ALTERNATE CONFIGURATIONS 
CONTACT BIO CWN FOR ADO/TIONAl CUSTOM CONFIGURATIONS 

OVERT <XIT/.£T 
LOW nows (,e" PK) 
11) BIO CWN SY5TfM 

LOCATION AIAY VARY 

~---------------t!VIIIOl'Elllll'C ___ _ 

◄ 

8/0 CWN fMHT 
11111. SLOPE 0.5/JX 

---------, i--10·-i 

J .. 
tJMfTS or OPrlONAI. 

CURB INIET/CATCH /!AS/II 
PER CM. PWIS 
SUPPU£D EfY 0///fRS 

OVERT END VIEW CURB INl£T WING 

£/.EVATION PER CMl PWIS 
LOCATION AIAY ll4RY '------

ELEVATION VIEW 
CURB llll.ET/CATCH BASIN 

8/0 C1E,W OVERT 

/MFIT = ·l ____ L_II/N_._st_OPE_o._5/J-::t===-l 

L~~~~ i~◄;~~~:1·:r· (2:_,;~i~=-~-~-=-=--=-=--=--:-:-:-~-=-◄i::-:-::_:-:::~-:::-::-:-:.-=--=.-'."":-::;•~-1:~-~-~-y INSTALLATION NOTES 

1. OVERT TO BE CONNECTED TO CONCIIETF BELOW CURB OPENING USING 316 STA1Nl£SS STEEi. {MIN 1/4? DRIVE 
PIN N/CHORS SPACEV 12• ON CENTER ANO 316 STA1Nl£SS STEEi. RIVETS (MIN 3/16?. 

2. All SEAMS BETWEEN OVERT ANO CONCIIETF SI/All Bf F/1.LEO WflH WATfRTIGHT CONCRETE F/l.l£R ANO/OR 
Sll.lCONE SfALANT. 

J. CONf/lACTOR TO SUPPLY ANO 11/STAlL All EXTE/11/Al CONNECIIIIG PIPES. All PIPES MUST BE FWSH Will/ 

ISOMETRIC VIEW 

INSIDE SURFACE OF CONCf/ET£ PIPES CANNOT II/TRI/OE BEYOND Fl/JSH. INVERT OF 01/TFlOW PIPE MUST BE 
FlUSH WflH 111£ FlOWI.INE OF 111£ OVERT. All PIPES SIIA/.l BE SEALEV WATfRTIGIIT PER MANUFACTURER'S 
STANa4RO CONNECTION DETAIL. 

4. CONf/lACTOR RfSPONSJ//l£ FOR CONTACllNG BIO CLEAN FOR ACllVATIOII OF MO/)/JIAI/ WETLANDS (AIWS) UNIT. 

PROPRIITA/?Y AND CONFlDENTlAL: 

1fE INRXlfWION CONfMEJ) II r1lS DOCrMENr IS 7IE 5rA£ 
l'ROPE1f1'f OF ~ NI) f1S ~ 71115 IXJCUENl. 
IIJR ANf RAJU 11EJlaJF, ~r 1£ ~ RlPRaJlx:EIJ OR Bio6 Clean 

MANUFACTURfR'S WNIIWITY IS W/0 WITHOUT PROPER ACllVATION BY A BIO ClEAN /l[Pf/fSENTAllVE. II .ANY IIWER '#ffH DIJT 1H£ ~ CfNS£N1" OF FOIRE1llA. 

@--------------N. T. S. 

SITE SPECIFIC DATA 
PROJECT NUMBER 14650 c;l. 

- l1NlifRDIIAIN IIAN1FOIJJ PROJECT NAME TEMECULA VALLEY SELF STORAGE 

-------------------------------PROJECT LOCATION WINCHESTER. CA 

STRUCTURE. ID UNIT I 

TREATMENT REQUIRED 

VOLUME BASEO (CF) FlOW BASED {CFS) 

N/A 0.70 

TREATMENT HGl AVA/1.ABlE (FT) N/K 

PEAK BYPASS RE.OU/RED (CFS) - IF APPUCABLE 9.1 

PIPE DATA I.E. MATrRMl DIAMETER 

INLET PIPE 1 19.10 PVC 9• 

INLET PIPE 2 N/A N/A N/A 

OUTl.ET PIPE 16.28 PVC 8' 

PRETI/EA IMENT 8/0RLTRATION DISCHARGE 

RIM E.lEYATION 21.10 21.70 21.70 

SURFACE LOAD H-20 INDIRECT H-20 INDIRECT H-20 INDIRECT 

fl/AME & COVEii 3£4 ¢JO" .JEA J6" X 60" 2EA ¢]OM 

WETlANDMEV~ VOlUME. (CY} 11.41 

ORIRCE. SIZE (DM. INCHES} ¢2.66 £A 
NOTES.· PRE.LIM/NARY NOT FOR CONSTRUCTION. MODE.RATE CORROSIVE 
SOILS 

INSTALLATION NOTES 

1. CONTRACTOR TO PRO~OE All iABOR. EQUIPMENT. MA TrRMLS ANO 
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTrM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE 
MANUFACIVRERS' SPECIRCAT/0//S. UNLESS OTHERWISE STATED Ill 
MANUFACTURER'S CONTRACT. 

INl£T PIPE 
SCE NOT£S 

VEGETATION DISCLOSURE: 

PLAN VIEW 

THIS UNIT HAS BEEN DESIGNED TO HAVE NO VEGETATION. PlE.ASE CONRRM THIS 
MEETS THE PROJECT SPECIFICATIONS ANO All CITY AND APPROVING AGENCIES 
Will ACCEPT THIS TYPE OF CONFIGURATION BEFORE APPROVING THESE 
SUBMITTALS. 

c;l. 

2. UNfT MUST BE INSTALJ£D ON LEVEL BAS£ MANUFACTURER 
RECOMMENDS A MINIMUM 6" LEVEl ROCK BASE UNLESS SPECIF/EV BY 
THE. PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VU//FYING PfN( I/GI. 

DIIAIII 
IJ(JW// I.INC 

PROJECT ENGINEER'S RECOMMENDED BASE SPECIFICATIONS ~¥.--~ 
4. CONTRACTOR TO SUP Pl Y AND INSTALL ALL EXTERNAL CONNECTING E IN 

PIPES. AU PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
CONCRE.Tr (PIPES CANNOT INTRUDE. BE.YONO FlUSH}. INVERT OF 
OUTFLOW PIPE MUST 8£ FLUSH WITH DISCHARGE CHAMBER FLOOR. 
Ml PIPES SHAll BE SE.AlEO WATERTIGHT PER MANUFACIVRE.R'S 
STANDARD CONNECTION DETAIL 

5. CONTRACTOR RESPONSIBLE FOR INSTALIATION OF ML PIPES. RISE.RS. 
MANHOLES, AND HATCHES. CONTRACTOR TO USE GROUT AND/OR s• 
BRICKS TO MATCH COVERS WITH FINISHED SURFACE UNLESS SPECIFIED 
OTHERWISE. 

6. CONTRACTOR RESPONSIBLE FOR CONTACllNG 810 ClEAN FOR 
ACnVATION OF UNIT. MANUFACTURER'S WARRANTY IS VOID WITHOUT 
PROPER ACTIVATION BY A BIO CL£4N REPRESENTATIVE 

GENERAL NOTES 

i------------------24'-o· 
1-'----------------25'-0" 

ELEVATION VIEW 

INTERNAL BYPASS DISCLOSURE: 

TH£ DESIGN AND CAPACITY OF THE PEAK CONVEYANCE METHOD TO B£ REVIEWED 
AND APPROVED BY THE ENGINEER OF RECORD. HGl(S) AT PEAK FLOW SI/All 8£ 
ASSESSED TO ENSURE NO UPS71/£4M Fl.GODING. PEAK HGL AND BYPASS 
CAPACITY SHOWN ON ORA'MNG ARE USE.O FOR GUIDANCE. ONlr 

<XIT/.£T PfPE 
SEE NOTES 

21.70 
RIII/F1) 

1. MANUFACTURER TO PROVIDE ALL MAm?IA15 UN1£SS OTHERWISE NOTED. 
2. All DIMfNSIONS, ELEVATIONS, SPECIFJCATIONS AND CAPACITIES ARE SUBJECT TO 

CHANCE FOR PROJECT SPEC/RC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 
AND ACCESSORIES PLEAS£ CONTACT BIO ClEAN. 

~ . .. ~ PROPRIETARY AND CONFIDENTIAL 
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GPS & ROBOTIC SURVEYING

LEICA HDS LASER SCANNING

CIVIL ENGINEERING

GEOMATIC ENGINEERING

PHONE: (951) 737-4406    www.the-prizm-group.com
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DESIGN INFORMATION 
• MATERIAL FINISH = GALVANIZED 

HEAVY CONSTRUCTION 
For temporary construction vehicle loads (100 kips/axle load), put at least four feet of compacted cover 

on top of the pipe (but not exceeding the maximum allowable cover over the pipe). 

South Bay Foundry 
WWW,SOOIHIAVFOUNOOY,COM 

PHOHE , ('1 fl "'•27M !AK (•If) " '•2786 

SBF 1252-4 

J(J' MANHOLE 
FRAME ANO COVER 

STORM DR AIN • PIPE GAUGE = 16GA. 
• PERFORATED = NO 

• DIAMETER = 48" 
• LOADING = H20/H25 

• SYSTEM INVERT = 15.38 

The use of heavy construction equ ipment 
necessitates greater protection for the pipe than 

finished grade cover minimums. ----..._ 

Table 7.8 

General guidelines for m inimum cover required 
fo r heavy off-road construction equipment 

Pipe Span, in. 
Minimum Cover (ft) for Indicted Axle Loads (kips)~ 

18-50 S0-75 75- 110 110- 150 

12-42 2.0 25 3.0 3.0 

48-72 3,0 3.0 3.5 4,0 

78-120 3,0 3.5 4,0 4,0 

726-144 3.5 4.0 4.5 4.5 

* Minimum cover may wiry, depending on loca l conditions. The contractor must provide the additional cover 
required to avoid damage to the pipe. Minimum cover is measured from the top of the pipe to the top of the 
milintai ned construction roadway surface. 

9 ~ ...,,:,c•.~ . .' 11,,. ... . . . ···• ...... 

PER PIAN I 
.,. ...... ~•- . 1 • '),:.it 

EXISTING SOIL 

FILL CONDITION I . I TRENCH CONDITION I 
I 

NO PERFtlR,>;llON"-, 

+ 
15 
ll. 

EXISTING SOIL 

----PER PIAN-----i • U) 

L Iµ 1" 3TOTA 
LIFTING 
HOOKS 

I . 

32J_" 

' 
...:1..,. 

29.1" 

~ ' 
33½" 

38" 

SECTION A-A 

'MA!El<IALS CONfOfrv. TO A~IM A-<8 :::LA>!. 3.i6 
•SEA.RlNG SU Rf ACE> MACHNEO FOR Cl.0.ll:. QUIEi FIT 
·c~.SIINGS l~ ALL SC Dlfl'tOIN 6L.J>.CK 6'TU.',1 rious PAINT 
•FRAM€ ANO COVER MEETS H-20 WHEEl LOADING 

NO'JES; 

• 
SET WEIGHT 

FRAME 154 LB 
COVER 252 LB 
TOTAL I 406 LB 

, IL l 

1. TOP 12" DF COi/ER IS TO BE 1' GRAYEL 
2. SOIL MEDIA 
J. NORMAL RONYWAY EMBANKMENT ALL PLACED IN 8" 

Lins AND COMPACTED TO MIN. go,i; STANDARD 
DENSITY PER MSHTO T-99. 

4. 12" MIN. FOR DIAMETERS 1HROUGH 96", 18" MIN. 
FOR DIAMEIERS FROM 102" AND UP. MEASURE 
FROM TOP OF PIPE TO BOTTOM OF FLEXIBLE 
PAVEMENT OR TOP OF PIPE TO TOP OF RIGID 
PAVEMENT . 

5. FREE DRAINING ANGULAR WASHED STONE J/4" - 2• 
AROUND PIPE ENVELOPE AS SHOWN OR OTHERWISE 
NOTED . 

8. CSP GAGE PER MSHTO SECTION 12. 
7. NOT USED 
8. LISTED SPACING CHART IS FOR MULTIPLE PIPE 

INSTALLATION, FOR SINGLE RUN, THE lRENCH 
REQUIRES ONLY THE BOTTOM WIDTH OF 1HE PIPE'S 
SPAN, PLUS ROOM FOR COMPACTION EOIJIPMENT. 

SPACING CHART PER AISI 
AND NCSPA GUIDELINES 

DIAMETER REOUIRED SPACING 
UP TO 24" 12· 
2~- - ,2- 1 /2 PIPE DIA. 
72" AND UP 35• 

9. 4 oz. NON WOVEN GEDTEXTILE FABRIC lERRATE( 
N04E (OR EQUAL), 

10. RELATIVELY LOOSE GRANULAR BEDDING ROUGHLY 
SHAPED TO m BOTTOM OF PIPE. 4" TO 8" IN 
DEPTH. (f57 OR f8 OR OTHER SUITABLE 
GRANULAR). 

----------PER PIAN-------------1 

... 

r,..'J Ci n 

1/2"x8" CARRIAGE BOLT ..A .A 
' 

. 
11 I 

' 
l: 

1/2" FIANGE NUT 
!J LJ IJ.I, 

, 
V 

A-A SECTION 
N.T,S. 

NEOPRENE GASKET~ 

~-----~ 

8" 
I 

I 

GALV BAND ANGLE 

• U) 

~'\~ \ \ I I 

STANDARD SECTION 

GENERAL NOTES: 
1. BANDS ARE FURNISHED "5 FOLLOWS: 

12" 1HRU 48" - 1-PIECE 
54" 1HRU 96" - 2 PIECE 
102" THRU 144" - 3 PIECE 

\ 
N.T.S. WELDED IIULJ(t£,II) EN0CN' 

3/18" PIATE W/ ZINC 
PAINTED (AIJ. ENOS) 

B-B 
lYPICAL BULKHEAD 

ANNULAR BAND DETAIL 2. GALV BAND ANGLES ARE ATTACHED WITH SPOT WELDS, RIVETS OR HAND WELDED. 

PA CIFIC 
CORRUGATED PIPE co:' 
13680 SLOVER AVENUE FONTANA, CA 92337 

800.338.5858 * 909.829.4235 
Fx: 909.829.8035 

SOCAL@PCPIPE COM 

N,T,S. 

NOTE: 
THE SUITABILITY OF 
THE INFORMATION 
PRESENTED FOR USE 
ON ANY PARTICULAR 
PROJECT SHOULD BE 
DETERMINED BY THE 

3. DIMMENSIONS NIE. SUBJECT TO MANUFACTURING TOLERANCES. 
4. DIMPLE BANDS FOR ARCHED PIPE ARE THE SAME AS FOR EQUIVALENT ROUND PIPE DIAMETER. 
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