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Section 1: Project Narrative
The Beaumont Pointe Specific Plan
project is approximately 539.9 acres
where roughly 276.4 acres will be
developed for commercial and
warehousing with paved parking.
The project also includes a portion
dedicated to future retail
development located at the most
eastern edge of the property. The
project is located within the County
of Riverside on the western border
of  the  City  of  Beaumont  on  the
southeast side along the frontage of
60 Freeway. The project will have
access from the future extension of
4th Street  from  the  adjected
development on the western
property line.

EXISTING DRAINAGE CONDITION:

The project site is currently on undeveloped open space between the 60 Freeway and the northern edge
of the foothills of the Badlands. The property is located within FEMA Zone X per FRIM panels 0785G and
0795H.  All  the  runoff  from  the  property  drains  north  towards  the  60  Freeway  to  16  existing  Caltrans
culverts (1-16) via their respective tributary areas (drainage areas 100 thru 1600) as depicted in the
Existing Hydrology Key Map in Appendix F. The pre-developed tributaries include the offsite areas in
between the south edge property lines and the ridgelines along the adjacent hillsides. The runoff from
these tributaries is detained in the natural detention areas located adjacent culvert inlets. All the culverts
ultimately discharge into San Timoteo Creek that flows northwest along the 60 Freeway. Table 1
summarizes the existing hydrology analysis for the 16 tributaries along with their respective culvert sizes
and calculated capacities.

PROPOSED DRAINAGE DESIGN CONCEPT:

The proposed development maintains the 16 existing culverts (1-16) as the discharge points apart from
the first two culvert (1 and 2). Culverts 1 and 2 are to be abandoned in place and proposed 20’x20’
reinforced  concrete  box  (RCB)  to  be  installed  west  of  culvert  1  as  part  of  the  improvements  Caltrans  is
constructing on the 60 Freeway. Portions of the Caltrans freeway widening plan can be found in Appendix
H.

The runoff from the developed site will be intercepted by a proposed onsite drainage system which routes
the runoff to four stormwater treatment basins where the water is detained and treated in accordance
with the Riverside County LID BMP Design Manual for the Santa Ana River Watershed requirements.
Runoff is then discharged into their respective culvert tributaries. The entire proposed storm water
management system will be located within the property boundaries. Table 2 summarizes the developed
hydrology analysis for Areas 1 through 16. The developed hydrology key map can be found in Appendix G.

Figure 1: Vicinity Map

N
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The proposed stormwater treatment basins will provide peak runoff mitigation before discharging to the
culverts. All basins outlet into the natural drainage areas upstream of their culverts where the water
continues to be naturally detained and mitigated before converging with San Timoteo Creek. A summary
of the basin detention volumes Basins 1 through 4 can be found in Appendix F.

For the future commercial Parcels 1 and 2, also referred to Planning Areas 1 and 2, will be mass graded
and utilize temporary sediment basins until they are fully developed with permanent fixtures in the
future. Per this study, outlet structures that connect to the backbone storm drain lines have been
provided to these parcels and have been sized for an assumed land use and impervious fraction for
commercial use. However, the future developer of these parcels will need to provide the final mitigation
basins and BMP solutions that best works with the proposed site plan.

STORMWATER TREATMENT:

Treatment of first flush waters from the commercial and warehouse parcels will be accomplished through
four proposed BMP basins (Basin 1 thru Basin 4). Future soil percolation and infiltration tests will need to
be conducted to determine the BMP basin type and to verify if infiltration basins will be feasible for this
project. The proposed BMP basins will be consistent with Riverside County Stormwater Quality Best
Management Practice Design Handbook. See Appendix F for the Santa Ana Watershed BMP Basin
worksheet for the basin design summary.

Parcels 1 and 2 will implement SE-2 sediment basins per the CASQA California Stormwater BMP Handbook
Construction. These basins will be implemented in the interim graded condition until the final site plan
and design is approved. Preliminary sizing calculations for sediment basins were prepared but final
sediment basin sizing shall be included with the erosion control plans.

DESIGN ASSUMPTIONS:

A. Hydrologic soil groups were obtained from NRCS Web Soil Survey Hydrological Soils Group Map
(see Appendix A for Soil Survey results). A future geotechnical soils report will be crossed
referenced to confirm the hydrological soils groups for the project.

B. Antecedent moisture condition AMC 2 (moderately moist) was used for all calculations.

C. The standard intensity-duration curve (RCFC & WCD Hydrology Manual Plate D-4.6) for
‘Beaumont Area’ was used.

D. Precipitation values for the 10-year and 100-year, 1-hour events were acquired from NOAA Atlas
14.
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Section 2: Hydrological Calculation Methodology

RATIONAL METHOD ANALYSIS & MODELING:

The Modified Rational Method hydrology analysis for this study is based upon “Riverside County Flood
Control and Water Conservation District Hydrology Manual”, dated April 1978. Software designed by
“CivilDESIGN” of San Bernardino was used to solve the drainage models of the site.  The output is printed
in the Standard Riverside County format.

1. Rainfall:

The computer software stores a rainfall database corresponding to Plate D-4.1 that provides all
the required time vs. intensity data for Riverside County.

2. Infiltration:

Soil type was based on soils group map from NRSC Web Soil Survey. The computer software then
uses Plates D-5.1 through D-5.8 as applicable.

3. Runoff and Routing:

After the “C” value is determined, the computer software determines the runoff and routes the
flood downstream based on the input model and Plates D-7 through D-9 as necessary.

The following tables summarizes the existing hydrology analysis for the property for the 100-year storm
event. The software output files for the models can be found in Appendix B. Per the NRSC Web Soil
Survey, the hydrologic soil groups A, B, C, and D were present onsite and mapped. For each subarea the
soil cover was calculated as a percentage of which was utilized to calculate the runoff index. The rational
method calculates the weighted runoff coefficient for each subarea and determines the average runoff
index to be later implemented in unit hydrograph models.  Details for the method for calculating the
hydraulic capacities for the culverts can be found in Section 3 and Appendix D. Where runoff exceeds the
calculated culvert capacity, the excess runoff ponds within the natural detention areas adjacent to the
culvert invert. For Area 1100 and culvert 11, the approximate natural detention area is 18.4 ac-ft. For Area
1300 and culvert 13, the approximate natural detention area is 15.8 ac-ft. Areas 600 and 900 have an
estimated natural detention capacity of 10.18 ac-ft and 12.06 ac-ft. respectfully.
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Table 1: Existing Rational Method Analysis & Culvert Capacity

Pre-
Developed
Drainage
Area ID

Pre-
Developed
Area (AC.)

Q100

(CFS)

Time of
Concentration

(minutes)

Average
Runoff

Coefficient
(RI) Culvert ID

Culvert
Size

Culvert
Capacity,

Calculated
(CFS)

100 140.1 376.7 14.8 78.8 1 *54” CMP
**483.4

200 2.6 9.0 9.1 72.3 2 *30” CMP

300 9.3 28.4 11.6 75.1 3 30” CMP 96.0

400 16.9 54.5 11.2 75.2 4 36” CMP 154.1

450 0.4 1.8 5.0 78.0 Not
Applicable

Not
Applicable

Not
Applicable

500 5.4 16.4 12.1 75.9 5 30” CMP 71.8

600 53.9 160.5 12.8 74.6 6 42” CMP 132.0

700 4.4 14.3 10.6 76.2 7 24” CMP 59.5

800 7.0 22.6 10.7 76.5 8 24” CMP 51.5

900 14.1 49.7 9.2 76.2 9 24” CMP 38.7

1000 0.5 2.2 5.2 78.0 10 24” CMP 77.8

1100 79.1 212.6 16.2 75.8 11 48” CMP 79.2

1200 3.0 10.5 8.8 73.9 12 24” CMP 54.1

1300 65.7 191.2 13.6 74.8 13 36” CMP 138.8

1400 4.7 8.7 30.3 75.7 14 36” CMP 118.6

1500 25.8 88.4 9.7 75.1 15 36” CMP 119.6

1600 90.5 234.7 17.0 75.1 16 2-48”
CMP

476.9

Total 523.4 1,482.2 30.3

*  Existing  culverts  with  no  available  data  to  use  to  calculate  the  estimated  capacity.
Culvert capacity calculations can be found in Appendix D. Existing culverts to be replaced
by a 20’x20’ RCB per Caltrans 60 Freeway widening project. Culvert capacity calculations
based on Caltrans drainage plans (slope & pipe size). See selected Caltrans Drainage plan
sheets in Appendix H).

** Proposed 20’x20’ RCB culvert capacity calculated with an assumed depth of 2 ft which is
10% of the total height of the culvert. The actual capacity of the culvert far exceeds the
assumption and is a function of the depth of flow, however it is unlikely that the depth of
flow will exceed 25% of the total height.
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The following tables summarize the developed hydrology analysis for the property for the 100-year storm
event. The software output files for the models can be found in Appendix C. Details for the method for
calculating the hydraulic capacities for the culverts can be found in section 3.

Table 2: Developed Rational Method Analysis

Developed
Area ID

Developed
Area (AC)

Q100

(CFS)

Time of
Concentration

(minutes)

Runoff
Index
(RI)

Basin
ID

Culvert
ID

Culvert
Size

Culvert
Capacity,

Calculated
(CFS)

1 177.4 428.1 19.1 69.2 Basin
4

1 *54” CMP

**483.4

2 2.6 9.0 9.2 72.3 N/A 2 *30” CMP

3 7.0 21.0 12.0 74.0 N/A 3 30” CMP 96.0

4 6.7 21.6 10.3 73.8 N/A 4 36” CMP 154.1

45 0.4 1.8 5.0 78.0 N/A N/A Not
Applicable

Not
Applicable

5 5.1 15.6 11.4 74.8 N/A 5 30” CMP 71.8

6 43.9 114.2 11.2 60.6 Basin
3

6 42” CMP 132.0

7 4.2 15.2 8.6 76.1 N/A 7 24” CMP 59.5

8 5.2 16.9 10.3 75.9 N/A 8 24” CMP 51.5

9 9.6 31.3 10.0 69.8 N/A 9 24” CMP 38.7

10 0.5 2.1 6.0 78.0 N/A 10 24” CMP 77.8

11 12.1 36.7 12.2 74.6 N/A 11 48” CMP 79.2

12 2.9 10.2 9.0 74.0 N/A 12 24” CMP 54.1

†13 117.9 313.1 17.2 58.2 Basin
2

13 36” CMP 138.8

14 4.2 13.7 10.1 75.4 N/A 14 36” CMP 118.6

15 7.7 22.2 12.7 72.3 N/A 15 36” CMP 119.6

16 137.3 311.7 26.2 52.1 Basin
1

16 2-48”
CMP

476.9

Total 544.9 1,379.5

* Existing culverts with no available data to use to calculate the estimated capacity. Existing
culverts to be replaced by a 20’x20’ RCB per Caltrans 60 Freeway widening project.
Culvert capacity calculations based on Caltrans drainage plans (slope & pipe size). See
selected Caltrans Drainage plan sheets in Appendix H).



8

** Proposed 20’x20’ RCB culvert capacity calculated with an assumed depth of 2 feet which
is 10% of the total height of the culvert.

† Area 13’s peak flow rate will be split between Area 11 and 13’s culverts via a proposed junction
structure with flow restriction storm gates. Details of diversion structure to be included with the
final version of this study. Please see discussion below and in section 3: existing culvert analysis
for runoff exceeding the calculated culvert capacity.

Each culvert has an existing natural drainage detention area located before the upstream inlets. These
areas will provide detention storage and peak flow mitigation for the increased flow rates that exceed
the calculated culvert capacity.
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Section 3: Hydraulic Calculations

EXISTING CULVERT ANALYSIS:

No previously prepared hydrology or hydraulic studies or design plans or design flow rates were found for
the existing culverts. Therefore, the culvert capacities were estimated using the Manning’s equation for
gravity pipe flow utilizing field survey data to determine the size, material, and slope of the culverts. The
capacities of the culverts were calculated using the civil design software CivilCADD Version 2.1 under
maximum open channel flow conditions (D/d = 0.938) based on survey shots taken at the upstream and
downstream flowline elevations. A Manning’s roughness coefficient ‘n’ of 0.015 typically used for CMP
was assumed since the current field conditions of the culverts were not verified. The hydraulic calculation
output files can be found in Appendix D.

These  culverts  may  be  able  to  accept  more  flow,  however  this  will  cause  the  runoff  to  pond  upstream
within their respective natural drainage areas. These natural detention areas will provide storage and flow
mitigation for the increased runoff produced by the project site before routing through the existing
culverts.

SYNTHETIC UNIT HYDROGRAPH METHOD:

The Synthetic Unit Hydrograph, a computational procedure for developing peak runoff and discharge for
storms of a specified recurrence interval, was used to evaluate our detention and mitigation needs onsite.
This procedure calculates effective rainfall, which is the portion of the total rainfall that appears as surface
runoff, at a specific concentration point.  Precipitation data for the project location was taken from NOAA
Atlas 14 and are provided in Appendix 1 of this report. It should be noted that the peak runoff flowrates
resulting from the unit hydrograph analysis will vary from the peak runoff from the Modified Rational
Method due to the different methodology and calculations as well as the parameters based on the times
of concentration and flow travel lengths. The different methods serve to help design and size specific
elements of the proposed onsite storm drain system. The Modified Rational Method is utilized for
designing and sizing inlet structures and storm drain pipes whereas the Unit Hydrograph Method is used
to design the basins with the necessary capacity.

The 100-year storm frequencies for each of the 1-hour and 24-hour durations were analyzed for increased
runoff mitigation.

The following assumptions/guidelines were applied in the use to the Synthetic Unit Hydrograph Method:

¶ The 100-Year point rainfall depths at 1 and 24-hour durations were obtained from NOAA Atlas 14.

¶ Lag times used for the development of the synthetic unit hydrograph were generated based on
the size and shape of the sub basin.  The watershed sub area lag times were calculated according
to the lag time equation as indicated in the RCFC&WCD Hydrology Manual.

¶ The basin factor (Manning’s ‘N’-value) 0.030 was estimated based on field investigations and
existing and planned development. For the developed condition models, a Manning’s ‘N‘-value of
0.015 was used which.

¶ The Foothill S curve graph was used for this project site due to the existing ground slope which
ranges from steep to flat (>30% to <0.5%).  The 1 and 24-hour, 5-minute interval data was used.
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These were derived from the RCFC & WCD Hydrology Manual and are applied to the unit
hydrograph model within the CivilDesign Software.

¶ An area averaged infiltration rate was calculated based on hydrologic soil type, vegetative cover
land use and impervious percentage.  The “low loss rate” function was then incorporated.  The
RCFC&WCD Hydrology Manual’s synthetic unit hydrograph method includes a “low loss rate”
function when calculating effective rainfall (i.e. total rain minus infiltration).

Table 3: Developed Unit Hydrograph Analysis

Area
ID

Acreage
(AC)

Peak Volume (Ac-Ft.) Peak Runoff (Q, CFS)

100-Year;
1-Hour

100-Year;
24-Hour

100-Year;
1-Hour

100-Year;
24-Hour

Basin
ID

Basin
Capacity
(Ac-Ft.)

1 51.6 6.1 17.1 197.5 37.5 Basin 4 9.4

6 34.0 4.1 12.6 120.9 25.2 Basin 3 9.5

13 88.7 10.6 32.7 333.7 65.0 Basin 2 11.1

16 85.6 10.2 32.8 320.3 63.3 Basin 1 10.3

The developed unit hydrograph analysis models and results can be found in Appendix E.

The proposed basins serve as combination stormwater treatment basins and detention basins for
increased  runoff  from  the  entire  project  site.  The  basins  will  mitigate  the  peak  runoff  flow  rate  for  the
100-year, 1-hour event of which generates the highest peak runoff rate. The basins are designed to treat
the runoff from their respective tributaries and detain the required stormwater quality design capture
volume (VBMP), which receives the water via their proposed storm drain system. A summary of the basin
volume calculations and properties can be found in Appendix F.

BASIN ROUTING METHOD:

The following assumptions/guidelines were made in the use of Reservoir Routing:

The Modified Pul’s (Storage Indication) Method is used for the detention basin routing studies. The basin
routing relationships are based upon the following formula:

I – O = DS/Dt (Equation 1)

Where:

I = Basin inflow rate (cfs)
O = Basin outflow rate (cfs)
DS = Change in basin storage during the time step (cubic feet)
Dt = time step (sec)

¶ The basin inflow rates are based on the developed unit hydrograph files (See Appendix E).
¶ Depth-Storage-Discharge curve is based on Basin Volume worksheet



11

¶ The procedure is repeated for each time step until the basin inflow hydrograph has been
completely analyzed and the basin outflow becomes negligible.

For Basin 2 within Area 13, a basin routing model was prepared to demonstrate the mitigation
performance of the proposed basin for the developed 100-year, 1-hour unit hydrograph analysis. The
model includes the inflow rate from the unit hydrograph analysis, the volume and outflow rate per depth
of basin, and a diversion/flow cutoff structure downstream for splitting the flow between culverts 11 and
13. The outlet structure flow rate was calculated using a combination of orifice (Equation 2) and weir
(Equation 3) flows. A detailed table for the basins showing the storage volume and the total outflow rate
can be found in Appendix F.

The orifice size was determined using the LID Extended Detention Basin BMP worksheet of which allows
for the VBMP to be retained for at least 24 hours and less than 72 hours.

Q = CA(2gh)^0.5 (Equation 2)

Where:

Q = Discharge in cfs

C = Coefficient of discharge (0.66)

A = area of opening in square feet

g = 32.2 ft/sec

h = depth of water to orifice invert (ft)

Above the VBMP water surface elevation, a 48-inch diameter riser is used for the 100-year mitigation
using an equivalent length rectangular weir.

Q = Cw(L)(h)^1.5 (Equation 3)

Q = Discharge in cfs

Cw = Coefficient of discharge (3.0)

L = length of rectangular weir in feet

h = depth of water to orifice invert (ft)

As part  of  the design of  the basin and the routing model,  it  is  assumed that the basin starts  with VBMP
volume and water surface elevation. This is to provide a conservative approach assuming that the basin
had already experienced a storm event that has filled. This way, the basin is still able to provide the
capacity to mitigate the 100-year events and protect the adjacent properties. After the basin routing
model, the proposed Basin 2 achieved a maximum detention volume of 10.3 Ac-ft, a peak outflow rate of
138.5 cfs and a maximum depth of 4.7 ft. The proposed basin reduced the peak developed unit
hydrograph runoff by 177 cfs.

Included in the model, a flow diversion/cutoff wall downstream of the basin. This diversion would restrict
the flow going to culvert 13 to be no more than 138.8 cfs, whereas the exceeding flows would be diverted
to culvert 11. The Basin 2 routing model output and results can be found in Appendix F.

At this time, only Basin 2 was analyzed with a basin routing model due to the developed unit hydrograph
peak runoff exceeding the sum of the capacities of culverts 11 and 13.
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CONCLUSIONS:

The Beaumont Pointe Specific Plan project will utilize onsite drainage systems consisting of parking inlets,
catch basins, storm drain pipe varying from 18” to 48” diameter, outlet structures, a flow diversion
structure, and four water quality basins. The onsite stormwater system will be designed to bypass offsite
tributary flows from the south, intercept and treat runoff from the development, and provide peak flow
mitigation  for  the  100-year  storm  events.  The  treated  stormwater  runoff  from  the  basin  outlets  to  the
natural and historical detention areas upstream of their respective existing culverts. The proposed design
meets the water quality and drainage mitigation criteria and will not result in a substantial increase in rate
or amount of runoff that would result in on- or off-site flooding or exceed the existing or planned
stormwater system.
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Section 4: Vicinity Map













NOAA Atlas 14, Volume 6, Version 2
Location name: Beaumont, California, USA* 
Latitude: 33.9382Á, Longitude: -117.051Á 

Elevation: 2359.04ft**
* source: ESRI Maps 
** source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES
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Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey 

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years) 

1 2 5 10 25 50 100 200 500 1000

5-min0.112(0.0930.136)
0.146

(0.1210.177)
0.194

(0.1610.236)
0.236

(0.1940.289)
0.299

(0.2380.379)
0.352

(0.2740.457)
0.412

(0.3120.548)
0.479

(0.3530.656)
0.582

(0.4110.832)
0.672

(0.4590.996)

10-min0.161(0.1340.195)
0.209

(0.1740.253)
0.278

(0.2300.338)
0.338

(0.2780.415)
0.428

(0.3400.544)
0.505

(0.3930.655)
0.590

(0.4480.785)
0.687

(0.5060.941)
0.834

(0.5891.19)
0.964

(0.6571.43)

15-min0.194(0.1620.235)
0.253

(0.2100.307)
0.336

(0.2790.408)
0.409

(0.3360.501)
0.518

(0.4120.657)
0.610

(0.4750.792)
0.713

(0.5410.949)
0.830

(0.6121.14)
1.01

(0.7131.44)
1.17

(0.7951.73)

30-min0.288(0.2400.349)
0.375

(0.3120.455)
0.499

(0.4140.607)
0.607

(0.5000.745)
0.769

(0.6120.976)
0.907

(0.7061.18)
1.06

(0.8041.41)
1.23

(0.9091.69)
1.50

(1.062.14)
1.73

(1.182.57)

60-min0.423(0.3530.513)
0.551

(0.4580.668)
0.731

(0.6070.890)
0.890

(0.7331.09)
1.13

(0.8971.43)
1.33

(1.031.73)
1.56

(1.182.07)
1.81

(1.332.48)
2.20

(1.553.14)
2.54

(1.733.76)

2-hr 0.613
(0.5110.742)

0.777
(0.6470.943)

1.01
(0.8351.22)

1.20
(0.9911.48)

1.49
(1.191.90)

1.73
(1.352.25)

1.99
(1.512.65)

2.28
(1.683.12)

2.70
(1.913.86)

3.05
(2.084.52)

3-hr 0.757
(0.6310.917)

0.952
(0.7921.16)

1.22
(1.011.49)

1.45
(1.191.78)

1.78
(1.422.26)

2.05
(1.602.66)

2.34
(1.783.12)

2.66
(1.963.64)

3.12
(2.204.45)

3.50
(2.385.18)

6-hr 1.09
(0.9101.32)

1.37
(1.141.66)

1.74
(1.442.11)

2.05
(1.692.52)

2.49
(1.983.17)

2.85
(2.223.70)

3.22
(2.454.29)

3.62
(2.674.96)

4.19
(2.965.99)

4.64
(3.176.88)

12-hr 1.47(1.231.78)
1.86

(1.552.26)
2.39

(1.992.91)
2.83

(2.333.47)
3.43

(2.734.36)
3.91

(3.045.07)
4.40

(3.345.86)
4.92

(3.626.73)
5.63

(3.978.04)
6.19

(4.229.17)

24-hr 1.95(1.732.25)
2.54

(2.242.93)
3.31

(2.923.83)
3.94

(3.454.60)
4.82

(4.085.80)
5.49

(4.566.75)
6.18

(5.017.79)
6.90

(5.448.94)
7.89

(5.9810.6)
8.66

(6.3412.1)

2-day 2.36
(2.092.72)

3.13
(2.773.61)

4.17
(3.674.82)

5.03
(4.405.87)

6.25
(5.297.53)

7.22
(5.998.88)

8.23
(6.6710.4)

9.30
(7.3312.0)

10.8
(8.1814.6)

12.0
(8.7916.7)

3-day 2.55
(2.252.94)

3.41
(3.013.93)

4.60
(4.055.32)

5.61
(4.916.54)

7.06
(5.988.50)

8.23
(6.8310.1)

9.48
(7.6811.9)

10.8
(8.5314.0)

12.7
(9.6517.2)

14.3
(10.519.9)

4-day 2.76
(2.443.18)

3.72
(3.294.29)

5.05
(4.455.84)

6.19
(5.417.22)

7.82
(6.629.42)

9.15
(7.5911.3)

10.6
(8.5613.3)

12.1
(9.5515.7)

14.3
(10.819.3)

16.1
(11.822.5)

7-day 3.17
(2.813.66)

4.30
(3.804.96)

5.85
(5.166.77)

7.17
(6.278.36)

9.06
(7.6710.9)

10.6
(8.7813.0)

12.2
(9.8915.4)

13.9
(11.018.0)

16.4
(12.422.1)

18.5
(13.525.7)

10-day3.45(3.053.98)
4.69

(4.145.41)
6.39

(5.637.39)
7.83

(6.859.14)
9.89

(8.3711.9)
11.5

(9.5814.2)
13.3

(10.816.7)
15.2

(12.019.6)
17.8

(13.524.0)
20.0

(14.627.9)

20-day4.26(3.774.92)
5.84

(5.176.74)
8.00

(7.059.26)
9.82

(8.5911.5)
12.4

(10.514.9)
14.5

(12.017.8)
16.6

(13.521.0)
19.0

(14.924.5)
22.2

(16.829.9)
24.8

(18.234.6)

30-day5.04(4.475.82)
6.92

(6.127.99)
9.48

(8.3611.0)
11.6

(10.213.6)
14.7

(12.417.7)
17.1

(14.221.1)
19.7

(15.924.8)
22.4

(17.729.0)
26.2

(19.835.3)
29.3

(21.440.8)

45-day6.05(5.356.97)
8.27

(7.319.54)
11.3

(9.9513.1)
13.8

(12.116.1)
17.4

(14.721.0)
20.2

(16.824.9)
23.2

(18.829.3)
26.4

(20.834.2)
30.9

(23.441.6)
34.4

(25.248.0)

60-day7.07(6.268.15)
9.59

(8.4811.1)
13.0

(11.515.1)
15.9

(13.918.5)
19.9

(16.924.0)
23.2

(19.228.5)
26.5

(21.533.4)
30.1

(23.739.0)
35.1

(26.647.4)
39.2

(28.754.6)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for 
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 
Please refer to NOAA Atlas 14 document for more information. 
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/06/20  File:PX100.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 100 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
  Process from Point/Station      100.000 to Point/Station     101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   907.600(Ft.)
 Top (of initial area) elevation =  2500.000(Ft.)
 Bottom (of initial area) elevation =  2417.000(Ft.)
 Difference in elevation =    83.000(Ft.)
 Slope =    0.09145  s(percent)=       9.14
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   13.038 min.
 Rainfall intensity =      3.347(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.884
 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)  =  95.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     17.510(CFS)
 Total initial stream area =        5.920(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      101.000 to Point/Station      102.000



 **** NATURAL CHANNE L TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2417.000(Ft.)  
 End of natural channel elevation =   2286.100(Ft.)  
 Length of natural channel  =  1721.600(Ft.)  
 Estimated mean flow rate at midpoint of channel =     62.567(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channe l flow =  11.39(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0760  
 Corrected/adjusted channel slope =  0.0760  
 Travel time =    2.52 min.     TC =   15.56  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.868  
 Decimal fraction soil group A = 0.190  
 Decimal fraction soil group B = 0.270  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.540  
 RI index for soil(AMC 3)  =  92.11  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.064(In/Hr) for a   100.0 year storm  
 Subarea runoff =     80.990(CFS) for     30.468(Ac.)  
 Total runoff =     98.500(CFS)  Total area =      36.388(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      102.000 to Point/Station      102.000  
 **** CONFLUENCE OF MAIN STREAMS ****  
 __________________________________________ ____________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 1  
 Stream flow area =     36.388(Ac.)  
 Runoff from this stream =     98.500(CFS)  
 Time of concentration =   15.56 min.  
 Rainfall intensity =     3.064(In /Hr)  
 Program is now starting with Main Stream No. 2  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      103.000 to Point/Station      104.000  
 **** INITIAL AREA EVALUATION ****  
 ______________________ ________________________________________________  
 Initial area flow distance =   577.200(Ft.)  
 Top (of initial area) elevation =  2431.000(Ft.)  
 Bottom (of initial area) elevation =  2349.900(Ft.)  
 Difference in elevation =    81.100(Ft.)  
 Slope =    0.14051  s(percent)=      14.05  
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2  
 Initial area time of concentration =    9.983 min.  
 Rainfall intensity =      3.824(In/Hr) for a   100.0 year storm  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coe fficient = 0.865  
 Decimal fraction soil group A = 0.140  
 Decimal fraction soil group B = 0.750  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.110  
 RI index for soil(AMC 3)  =  89.60  
 Pervious area fraction =  1.000; Impervious fr action =  0.000  



 Initial subarea runoff =     26.161(CFS)  
 Total initial stream area =        7.908(Ac.)  
 Pervious area fraction = 1.000  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      104.000 to P oint/Station      102.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2349.900(Ft.)  
 End of natural channel elevation =   2286.100(Ft. )  
 Length of natural channel  =  1353.100(Ft.)  
 Estimated mean flow rate at midpoint of channel =     94.525(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =  10.13(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0472  
 Corrected/adj usted channel slope =  0.0472  
 Travel time =    2.23 min.     TC =   12.21  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.856  
 Decimal fraction soil group A = 0.250  
 Decimal fraction soil group B = 0.730  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.020  
 RI index for soil(AMC 3)  =  88.28  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.458(In/Hr) for a   100.0 year storm  
 Subar ea runoff =    122.381(CFS) for     41.331(Ac.)  
 Total runoff =    148.542(CFS)  Total area =      49.239(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      102.000 to Point/Station      102.000  
 **** CONFLUENCE OF MAIN STREAMS ****  
 ______________________________________________________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 2  
 Stream flow area =     49.239(Ac.)  
 Runoff from this stream =    148. 542(CFS)  
 Time of concentration =   12.21 min.  
 Rainfall intensity =     3.458(In/Hr)  
 Summary of stream data:  
 
 Stream   Flow rate      TC            Rainfall Intensity  
  No.       (CFS)       (min)                 (In/Hr)  
 
 
 1       98.500     15.56           3.064  
 2      148.542     12.21           3.458  
 Largest stream flow has longer or shorter time of concentration  
 Qp =    148.542 + sum of  
    Qa          Tb/Ta  
    98.500 *    0.785 =     77.300  
 Qp =    225.842  
 
 Total of 2 main streams to confluence :  
 Flow rates before confluence point:  



       98.500     148.542  
 Area of streams before confluence:  
        36.388       49.239  
 
 
 Results of confluence:  
 Total flow rate =    225.842(CFS)  
 Time of concentration =    12.208 min.  
 Effective stream area after confluence  =     85.627(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      102.000 to Point/Station      105.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 __________________ ____________________________________________________  
 Top of natural channel elevation =   2286.100(Ft.)  
 End of natural channel elevation =   2230.000(Ft.)  
 Length of natural channel  =  1718.300(Ft.)  
 Estimated mean flow rate at midpoint of channel =    267.201(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =  11.60(Ft/s)  
 
 Correction to map slope used on  extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0326  
 Corrected/adjusted channel slope =  0.0326  
 Travel time =    2.47 min.     TC =   14.68  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) su barea            
 Runoff Coefficient = 0.852  
 Decimal fraction soil group A = 0.490  
 Decimal fraction soil group B = 0.250  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.260  
 RI index for soil(AMC 3)  =  88.28  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.154(In/Hr) for a   100.0 year storm  
 Subarea runoff =     84.297(CFS) for     31.362(Ac.)  
 Total runoff =    310.139(CFS)  Total area =     116.989(Ac.)  
 
 
 ++++++++++++++++++++++++ ++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      105.000 to Point/Station      105.000  
 **** CONFLUENCE OF MAIN STREAMS ****  
 ______________________________________________________________________  
 The following data inside M ain Stream is listed:  
 In Main Stream number: 1  
 Stream flow area =    116.989(Ac.)  
 Runoff from this stream =    310.139(CFS)  
 Time of concentration =   14.68 min.  
 Rainfall intensity =     3.154(In/Hr)  
 Program is now starting with Main Stream No. 2  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      106.000 to Point/Station      107.000  
 **** INITIAL AREA EVALUATION ****  
 ______________________________________________________________________  
 Initial area flow distance =   859.900(Ft.)  
 Top (of initial area) elevation =  2540.000(Ft.)  
 Bottom (of initial area) elevation =  2310.000(Ft.)  



 Difference in elevation =   230.000(Ft.)  
 Slope =    0.26747  s(percent)=      26.75  
 TC = k(0.530)*[(length ^3)/(elevation change)]^0.2  
 Initial area time of concentration =   10.294 min.  
 Rainfall intensity =      3.766(In/Hr) for a   100.0 year storm  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.883  
 Decimal fraction soil group A = 0.070  
 Decimal fraction soil group B = 0.000  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.930  
 RI index for soil(AMC 3)  =  94.98  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Initial subarea runoff =     28.572(CF S)  
 Total initial stream area =        8.587(Ac.)  
 Pervious area fraction = 1.000  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      107.000 to Point/Station      105.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2310.000(Ft.)  
 End of natural channel elevation =   2230.000(Ft.)  
 Length of natural channel  =  1513.500(Ft.)  
 Estimat ed mean flow rate at midpoint of channel =     52.649(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =   9.03(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0529  
 Corrected/adj usted channel slope =  0.0529  
 Travel time =    2.79 min.     TC =   13.09  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.866  
 Decimal fraction soil group A = 0.400  
 Decimal fraction soil group B = 0.000  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.600  
 RI index for soil(AMC 3)  =  91.12  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.340(In/Hr) for a   100.0 year storm  
 Subar ea runoff =     41.877(CFS) for     14.472(Ac.)  
 Total runoff =     70.449(CFS)  Total area =      23.059(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      105.000 to Point/Station      105.000  
 **** CONFLUENCE OF MAIN STREAMS ****  
 ______________________________________________________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 2  
 Stream flow area =     23.059(Ac.)  
 Runoff from this stream =     70. 449(CFS)  
 Time of concentration =   13.09 min.  
 Rainfall intensity =     3.340(In/Hr)  
 Summary of stream data:  
 
 Stream   Flow rate      TC            Rainfall Intensity  



  No.       (CFS)       (min)                 (In/Hr)  
 
 
 1      310.139     14.68           3.154  
 2       70.449     13.09           3.340  
 Largest stream flow has longer time of concentration  
 Qp =    310.139 + sum of  
    Qb         Ia/Ib  
    70.449 *    0.944 =     66.523  
 Qp =    376.662  
 
 Total of 2 main streams to confluence:  
 Flow rate s before confluence point:  
      310.139      70.449  
 Area of streams before confluence:  
       116.989       23.059  
 
 
 Results of confluence:  
 Total flow rate =    376.662(CFS)  
 Time of concentration =    14.677 min.  
 Effective stream area after confluence  =    140.048(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      105.000 to Point/Station      108.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 _______________________ _______________________________________________  
 Upstream point/station elevation =  2230.000(Ft.)  
 Downstream point/station elevation =  2218.900(Ft.)  
 Pipe length  =   155.00(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =   376.662(C FS)  
 Nearest computed pipe diameter  =     48.00(In.)  
 Calculated individual pipe flow  =   376.662(CFS)  
 Normal flow depth in pipe =   38.53(In.)  
 Flow top width inside pipe =   38.20(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     34.87(Ft/s)  
 Travel time through pipe =    0.07 min.  
 Time of concentration (TC) =    14.75 min.  
 End of computations, total study area =          140.05 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area aver aged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  78.8  
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX200.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 200 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      200.000 to Point/Station      201.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   579.900(Ft.)
 Top (of initial area) elevation =  2390.000(Ft.)
 Bottom (of initial area) elevation =  2250.000(Ft.)
 Difference in elevation =   140.000(Ft.)
 Slope =    0.24142  s(percent)=      24.14
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.976 min.
 Rainfall intensity =      4.033(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.855
 Decimal fraction soil group A = 0.520
 Decimal fraction soil group B = 0.480
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  86.37
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      9.015(CFS)
 Total initial stream area =        2.613(Ac.)
 Pervious area fraction = 1.000

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



 Process from Point/Station      201.000 to Point/Station      202.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ___________ ___________________________________________________________  
 Upstream point/station elevation =  2250.000(Ft.)  
 Downstream point/station elevation =  2219.600(Ft.)  
 Pipe length  =   167.30(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =      9.015(CFS)  
 Nearest computed pipe diameter  =     12.00(In.)  
 Calculated individual pipe flow  =     9.015(CFS)  
 Normal flow depth in pipe =    6.66(In.)  
 Flow top width inside pipe =   11.93(In.)  
 Critical depth could not be calculated.  
 Pipe flow ve locity =     20.16(Ft/s)  
 Travel time through pipe =    0.14 min.  
 Time of concentration (TC) =     9.11 min.  
 End of computations, total study area =            2.61 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  72.3  
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX300.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 300 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      300.000 to Point/Station      301.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   982.400(Ft.)
 Top (of initial area) elevation =  2430.200(Ft.)
 Bottom (of initial area) elevation =  2224.800(Ft.)
 Difference in elevation =   205.400(Ft.)
 Slope =    0.20908  s(percent)=      20.91
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   11.406 min.
 Rainfall intensity =      3.578(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.857
 Decimal fraction soil group A = 0.260
 Decimal fraction soil group B = 0.740
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.08
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     28.437(CFS)
 Total initial stream area =        9.276(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      301.000 to Point/Station      302.000



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 _____ _________________________________________________________________  
 Upstream point/station elevation =  2224.800(Ft.)  
 Downstream point/station elevation =  2211.100(Ft.)  
 Pipe length  =   217.70(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe f low  =    28.437(CFS)  
 Nearest computed pipe diameter  =     21.00(In.)  
 Calculated individual pipe flow  =    28.437(CFS)  
 Normal flow depth in pipe =   13.14(In.)  
 Flow top width inside pipe =   20.33(In.)  
 Critical depth could not be calculated.  
 Pipe f low velocity =     17.96(Ft/s)  
 Travel time through pipe =    0.20 min.  
 Time of concentration (TC) =    11.61 min.  
 End of computations, total study area =            9.28 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  75.1  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX400.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 400 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      400.000 to Point/Station      401.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   795.900(Ft.)
 Top (of initial area) elevation =  2490.000(Ft.)
 Bottom (of initial area) elevation =  2263.900(Ft.)
 Difference in elevation =   226.100(Ft.)
 Slope =    0.28408  s(percent)=      28.41
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.861 min.
 Rainfall intensity =      3.848(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.862
 Decimal fraction soil group A = 0.150
 Decimal fraction soil group B = 0.850
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.81
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     31.235(CFS)
 Total initial stream area =        9.413(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      401.000 to Point/Station      402.000



 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______ ________________________________________________________________  
 Top of natural channel elevation =   2263.900(Ft.)  
 End of natural channel elevation =   2225.400(Ft.)  
 Length of natural channel  =   629.800(Ft.)  
 Estimated mean flow rate at midpoint of c hannel =     43.621(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =   9.20(Ft/s)  
 
 Correction to map s lope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0611  
 Corrected/adjusted channel slope =  0.0611  
 Travel time =    1.14 min.     TC =   11.00  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.854  
 Decimal fraction soil group A = 0.390  
 Decimal fraction soil group B = 0.610  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.00 0 
 RI index for soil(AMC 3)  =  87.23  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.643(In/Hr) for a   100.0 year storm  
 Subarea runoff =     23.231(CFS) for      7.465(Ac.)  
 Total runoff =     54.466(CFS)  Tota l area =      16.878(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      402.000 to Point/Station      403.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ___________________________ ___________________________________________  
 Upstream point/station elevation =  2225.400(Ft.)  
 Downstream point/station elevation =  2214.400(Ft.)  
 Pipe length  =   178.40(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    54.466(CFS)  
 Nearest computed pipe diameter  =     24.00(In.)  
 Calculated individual pipe flow  =    54.466(CFS)  
 Normal flow depth in pipe =   19.03(In.)  
 Flow top width inside pipe =   19.45(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     20.37(Ft/s)  
 Travel time through pipe =    0.15 min.  
 Time of concentration (TC) =    11.15 min.  
 End of computations, total study area =           16.88 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area avera ged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  75.2  
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX500.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 500 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      500.000 to Point/Station      501.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   981.000(Ft.)
 Top (of initial area) elevation =  2390.100(Ft.)
 Bottom (of initial area) elevation =  2222.300(Ft.)
 Difference in elevation =   167.800(Ft.)
 Slope =    0.17105  s(percent)=      17.10
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   11.866 min.
 Rainfall intensity =      3.508(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.858
 Decimal fraction soil group A = 0.190
 Decimal fraction soil group B = 0.810
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.55
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     16.367(CFS)
 Total initial stream area =        5.439(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      501.000 to Point/Station      502.000



 **** PIPEFL OW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2222.300(Ft.)  
 Downstream point/station elevation =  2215.500(Ft.)  
 Pipe length  =   190.70(Ft.)   Man ning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    16.367(CFS)  
 Nearest computed pipe diameter  =     18.00(In.)  
 Calculated individual pipe flow  =    16.367(CFS)  
 Normal flow depth in pipe =   12.47(In.)  
 Flow top width inside pipe =   16.61(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     12.54(Ft/s)  
 Travel time through pipe =    0.25 min.  
 Time of concentration (TC) =    12.12 min.  
 End of computations, total study area =            5.44 (Ac.)  
 The following fig ures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  75.9  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX600.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 600 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      600.000 to Point/Station      601.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   841.500(Ft.)
 Top (of initial area) elevation =  2480.300(Ft.)
 Bottom (of initial area) elevation =  2300.000(Ft.)
 Difference in elevation =   180.300(Ft.)
 Slope =    0.21426  s(percent)=      21.43
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.669 min.
 Rainfall intensity =      3.700(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.864
 Decimal fraction soil group A = 0.120
 Decimal fraction soil group B = 0.790
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.090
 RI index for soil(AMC 3)  =  89.60
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     26.075(CFS)
 Total initial stream area =        8.159(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      601.000 to Point/Station      602.000



 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2300.000(Ft.)  
 End of natural channel elevation =   2250.000(Ft.)  
 Length of natural channel  =   801.400(Ft.)  
 Estimated mean flow rate at midpoint of channel =     64.016(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =  10.39(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0624  
 Corrected/adjusted channel slope =  0.0624  
 Travel time =    1.29 min.     TC =   11.95  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.855  
 Decimal fraction soil group A  = 0.320  
 Decimal fraction soil group B = 0.650  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.030  
 RI index for soil(AMC 3)  =  87.89  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.49 5(In/Hr) for a   100.0 year storm  
 Subarea runoff =     70.950(CFS) for     23.743(Ac.)  
 Total runoff =     97.026(CFS)  Total area =      31.902(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      602.000 to Point/Station      603.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2250.000(Ft.)  
 End of natural cha nnel elevation =   2230.000(Ft.)  
 Length of natural channel  =   426.700(Ft.)  
 Estimated mean flow rate at midpoint of channel =    124.952(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity (ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =  10.99(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0469  
 Corrected/adjusted cha nnel slope =  0.0469  
 Travel time =    0.65 min.     TC =   12.60  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.851  
 Decimal fraction soil group A = 0.390  
 Decimal fraction soil group B = 0.610  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  87.23  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.404(In/Hr) for a   100.0 year storm  
 Subarea runoff =     53.208(CFS) for     18.364(Ac.)  
 Total runoff =    150.233(CFS)  Total area =      50.266(Ac.)  



 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      603.000 to Point/Station      604.000  
 *** * NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2230.000(Ft.)  
 End of natural channel elevation =   2225.200(Ft.)  
 Length of natural channel  =    75.600(Ft.)  
 Estimated mean flow rate at midpoint of channel =    155.597(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity u sing mean channel flow =  13.68(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0635  
 Corrected/adjusted channel slope =  0.0635  
 Travel time =    0.09 min.     TC =   1 2.69  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.845  
 Decimal fraction soil group A = 0.590  
 Decimal fraction soil group B = 0.410  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  85.91  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.392(In/Hr) for a   100.0 year storm  
 Subarea runoff =     10.291(CFS) for      3.589(Ac.)  
 Total r unoff =    160.525(CFS)  Total area =      53.855(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      604.000 to Point/Station      605.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2225.200(Ft.)  
 Downstream point/station elevation =  2222.100(Ft.)  
 Pipe length  =   154.60(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =   160.525(CFS)  
 Nearest computed pipe diameter  =     45.00(In.)  
 Calculated individual pipe flow  =   160.525(CFS)  
 Normal flow depth in pipe =   34.59(In.)  
 Flow top width inside pipe =   37.95(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     17.62(Ft/s)  
 Travel time through pipe =    0.15 min.  
 Time of concentration (TC) =    12.84 min.  
 End of computations, total study area =           53.86 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  74.6  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX700.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 700 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      700.000 to Point/Station      701.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   777.500(Ft.)
 Top (of initial area) elevation =  2400.000(Ft.)
 Bottom (of initial area) elevation =  2240.100(Ft.)
 Difference in elevation =   159.900(Ft.)
 Slope =    0.20566  s(percent)=      20.57
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.421 min.
 Rainfall intensity =      3.743(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.861
 Decimal fraction soil group A = 0.160
 Decimal fraction soil group B = 0.840
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.74
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     14.314(CFS)
 Total initial stream area =        4.441(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      701.000 to Point/Station      702.000



 **** PIPEFLOW TRAVEL TIME (Program estimated size) * ***  
 ______________________________________________________________________  
 Upstream point/station elevation =  2240.100(Ft.)  
 Downstream point/station elevation =  2228.700(Ft.)  
 Pipe length  =   144.20(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Requi red pipe flow  =    14.314(CFS)  
 Nearest computed pipe diameter  =     15.00(In.)  
 Calculated individual pipe flow  =    14.314(CFS)  
 Normal flow depth in pipe =   10.04(In.)  
 Flow top width inside pipe =   14.11(In.)  
 Critical depth could not be calculate d.  
 Pipe flow velocity =     16.40(Ft/s)  
 Travel time through pipe =    0.15 min.  
 Time of concentration (TC) =    10.57 min.  
 End of computations, total study area =            4.44 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  76.2  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX800.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 800 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      800.000 to Point/Station      801.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   834.500(Ft.)
 Top (of initial area) elevation =  2430.000(Ft.)
 Bottom (of initial area) elevation =  2243.400(Ft.)
 Difference in elevation =   186.600(Ft.)
 Slope =    0.22361  s(percent)=      22.36
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.543 min.
 Rainfall intensity =      3.722(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.861
 Decimal fraction soil group A = 0.140
 Decimal fraction soil group B = 0.860
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.88
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     22.568(CFS)
 Total initial stream area =        7.040(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      801.000 to Point/Station      802.000



 **** PIPEFLOW TRAVEL TIME (Pro gram estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2243.400(Ft.)  
 Downstream point/station elevation =  2234.700(Ft.)  
 Pipe length  =   146.40(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    22.568(CFS)  
 Nearest computed pipe diameter  =     18.00(In.)  
 Calculated individual pipe flow  =    22.568(CFS)  
 Normal flow depth in pipe =   13.13(In.)  
 Flow top width inside pipe =   16.00(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     16.35(Ft/s)  
 Travel time through pipe =    0.15 min.  
 Time of concentration (TC) =    10.69 min.  
 End of computations, total study area =            7.04 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  76.5  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX900.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 900 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      900.000 to Point/Station      901.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   528.600(Ft.)
 Top (of initial area) elevation =  2440.000(Ft.)
 Bottom (of initial area) elevation =  2280.200(Ft.)
 Difference in elevation =   159.800(Ft.)
 Slope =    0.30231  s(percent)=      30.23
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.269 min.
 Rainfall intensity =      4.202(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.869
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 1.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  89.80
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     14.160(CFS)
 Total initial stream area =        3.879(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station      901.000 to Point/Station      902.000



 **** NATURA L CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2280.200(Ft.)  
 End of natural channel elevation =   2241.600(Ft.)  
 Length of natural channel  =   439. 600(Ft.)  
 Estimated mean flow rate at midpoint of channel =     32.854(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =  10.18(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0878  
 Corrected/adjusted channel slope =  0.0878  
 Travel time =    0.72 min.     TC =    8.99  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.862  
 Decimal fraction soil group A = 0.230  
 Decimal fraction soil group B = 0.770  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil  group D = 0.000  
 RI index for soil(AMC 3)  =  88.28  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      4.030(In/Hr) for a   100.0 year storm  
 Subarea runoff =     35.589(CFS) for     10.242(Ac.)  
 Total runoff =     4 9.749(CFS)  Total area =      14.121(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station      902.000 to Point/Station      903.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ____________ __________________________________________________________  
 Upstream point/station elevation =  2241.600(Ft.)  
 Downstream point/station elevation =  2236.100(Ft.)  
 Pipe length  =   166.00(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     49.749(CFS)  
 Nearest computed pipe diameter  =     27.00(In.)  
 Calculated individual pipe flow  =    49.749(CFS)  
 Normal flow depth in pipe =   19.69(In.)  
 Flow top width inside pipe =   24.00(In.)  
 Critical depth could not be calculated.  
 Pipe flow ve locity =     16.00(Ft/s)  
 Travel time through pipe =    0.17 min.  
 Time of concentration (TC) =     9.16 min.  
 End of computations, total study area =           14.12 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  76.2  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX1000.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 1000 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1000.000 to Point/Station     1001.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   233.700(Ft.)
 Top (of initial area) elevation =  2430.000(Ft.)
 Bottom (of initial area) elevation =  2258.500(Ft.)
 Difference in elevation =   171.500(Ft.)
 Slope =    0.73385  s(percent)=      73.38
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 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 =      5.404(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.875
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 1.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  89.80
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      2.247(CFS)
 Total initial stream area =        0.475(Ac.)
 Pervious area fraction = 1.000



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1001.000 to Point/Station     1002.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2258.500(Ft.)  
 Downstream point/station elevation =  2237.100(Ft.)  
 Pipe length  =   156.80(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required p ipe flow  =     2.247(CFS)  
 Nearest computed pipe diameter  =      9.00(In.)  
 Calculated individual pipe flow  =     2.247(CFS)  
 Normal flow depth in pipe =    3.78(In.)  
 Flow top width inside pipe =    8.88(In.)  
 Critical Depth =    8.05(In.)  
 Pipe flow v elocity =     12.77(Ft/s)  
 Travel time through pipe =    0.20 min.  
 Time of concentration (TC) =     5.20 min.  
 End of computations, total study area =            0.47 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  78.0  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX1100.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 1100 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1100.000 to Point/Station     1101.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   960.500(Ft.)
 Top (of initial area) elevation =  2470.000(Ft.)
 Bottom (of initial area) elevation =  2340.000(Ft.)
 Difference in elevation =   130.000(Ft.)
 Slope =    0.13535  s(percent)=      13.53
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   12.331 min.
 Rainfall intensity =      3.441(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.861
 Decimal fraction soil group A = 0.320
 Decimal fraction soil group B = 0.410
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.270
 RI index for soil(AMC 3)  =  89.47
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     17.704(CFS)
 Total initial stream area =        5.977(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1101.000 to Point/Station     1102.000



 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 _________________________________________________________ _____________  
 Top of natural channel elevation =   2340.000(Ft.)  
 End of natural channel elevation =   2270.000(Ft.)  
 Length of natural channel  =  1224.400(Ft.)  
 Estimated mean flow rate at midpoint of channel =     79.906(CFS)  
 
 Natural valley channel t ype used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =  10.61(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0572  
 Corrected/adjusted channel slope =  0.0572  
 Travel time =    1.92 min.     TC =   14.25  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.857  
 Decimal fraction soil group A = 0.270  
 Decimal fraction soil group B = 0.560  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.170  
 RI index for soil(AMC 3)  =  89.14  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.201(In/Hr) for a   100.0 year storm  
 Subarea runoff =    115.143(CFS) for     42.000(Ac.)  
 Total runoff =    132.847(CFS)  Total area =      47.977(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++ ++++++++++++++++  
 Process from Point/Station     1102.000 to Point/Station     1103.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   22 70.000(Ft.)  
 End of natural channel elevation =   2246.900(Ft.)  
 Length of natural channel  =   889.600(Ft.)  
 Estimated mean flow rate at midpoint of channel =    175.867(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula f or channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =   9.08(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0260  
 Corrected/adjusted channel slope =  0.0260  
 Travel time =    1.63 min.     TC =   15.89  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.846  
 Decimal fraction soil group A = 0.390  
 Decimal fraction soil group B = 0.590  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.020  
 RI index for soil(AMC 3)  =  87.36  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.032(In/Hr) f or a   100.0 year storm  
 Subarea runoff =     79.713(CFS) for     31.073(Ac.)  
 Total runoff =    212.559(CFS)  Total area =      79.050(Ac.)  



 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1103.000 t o Point/Station     1104.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2246.900(Ft.)  
 Downstream point/station elevation =  2246.300 (Ft.)  
 Pipe length  =   160.10(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =   212.559(CFS)  
 Nearest computed pipe diameter  =     66.00(In.)  
 Calculated individual pipe flow  =   212.559(CFS)  
 Normal flow depth in pipe =   56.44(In.)  
 Flow top width inside pipe =   46.46(In.)  
 Critical Depth =   48.93(In.)  
 Pipe flow velocity =      9.84(Ft/s)  
 Travel time through pipe =    0.27 min.  
 Time of concentration (TC) =    16.16 min.  
 End of computations, total study area =           79.05 ( Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  75.8  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX1200.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 1200 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1200.000 to Point/Station     1201.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   491.100(Ft.)
 Top (of initial area) elevation =  2370.400(Ft.)
 Bottom (of initial area) elevation =  2269.500(Ft.)
 Difference in elevation =   100.900(Ft.)
 Slope =    0.20546  s(percent)=      20.55
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.674 min.
 Rainfall intensity =      4.103(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.860
 Decimal fraction soil group A = 0.370
 Decimal fraction soil group B = 0.630
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  87.36
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     10.531(CFS)
 Total initial stream area =        2.986(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1201.000 to Point/Station     1202.000



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2269.500( Ft.)  
 Downstream point/station elevation =  2259.500(Ft.)  
 Pipe length  =   109.30(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    10.531(CFS)  
 Nearest computed pipe diameter  =     12.00(In.)  
 Calculated individual pipe flow  =    1 0.531(CFS)  
 Normal flow depth in pipe =    9.60(In.)  
 Flow top width inside pipe =    9.60(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     15.64(Ft/s)  
 Travel time through pipe =    0.12 min.  
 Time of concentration (TC) =     8.79 min.  
 End of computations, total study area =            2.99 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  73.9  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX1300.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 1300 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1300.000 to Point/Station     1301.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   533.500(Ft.)
 Top (of initial area) elevation =  2500.000(Ft.)
 Bottom (of initial area) elevation =  2390.000(Ft.)
 Difference in elevation =   110.000(Ft.)
 Slope =    0.20619  s(percent)=      20.62
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.959 min.
 Rainfall intensity =      4.037(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.867
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 1.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  89.80
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      8.912(CFS)
 Total initial stream area =        2.545(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1301.000 to Point/Station     1302.000



 **** NATURA L CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2390.000(Ft.)  
 End of natural channel elevation =   2300.000(Ft.)  
 Length of natural channel  =  1273. 800(Ft.)  
 Estimated mean flow rate at midpoint of channel =     34.762(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mea n channel flow =   9.28(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0707  
 Corrected/adjusted channel slope =  0.0707  
 Travel time =    2.29 min.     TC =   11.25  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.854  
 Decimal fraction soil group A = 0.370  
 Decimal fraction soil group B = 0.630  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil  group D = 0.000  
 RI index for soil(AMC 3)  =  87.36  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.603(In/Hr) for a   100.0 year storm  
 Subarea runoff =     45.438(CFS) for     14.763(Ac.)  
 Total runoff =     5 4.351(CFS)  Total area =      17.308(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1302.000 to Point/Station     1303.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 _____________ _________________________________________________________  
 Top of natural channel elevation =   2300.000(Ft.)  
 End of natural channel elevation =   2269.900(Ft.)  
 Length of natural channel  =   946.300(Ft.)  
 Estimated mean flow rate at midpoint of channel =     99.045(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =   8.44(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0318  
 Corrected/adjusted channel slope =  0.0318  
 Travel time =    1.87 min.     TC =   13.12  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.853  
 Decimal fraction soil group A = 0.340  
 Decimal fraction soil group B = 0.610  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.050  
 RI index for soil(AMC 3)  =  87.89  
 Pervi ous area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.336(In/Hr) for a   100.0 year storm  
 Subarea runoff =     81.016(CFS) for     28.466(Ac.)  
 Total runoff =    135.367(CFS)  Total area =      45.774(Ac.)  



 
 
 +++++++++++++++ +++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1303.000 to Point/Station     1304.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2269.900(Ft.)  
 End of natural channel elevation =   2258.000(Ft.)  
 Length of natural channel  =   281.400(Ft.)  
 Estimated mean flow rate at midpoin t of channel =    164.841(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =  11.36(Ft/s)  
 
 Correction to  map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0423  
 Corrected/adjusted channel slope =  0.0423  
 Travel time =    0.41 min.     TC =   13.53  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.853  
 Decimal fraction soil group A = 0.350  
 Decimal fraction soil group B = 0.560  
 Decimal fraction soil group C = 0.080  
 Decimal fraction soil group D = 0.010  
 RI index for soil(AMC 3)  =  87.94  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.285(In/Hr) for a   100.0 year storm  
 Subarea runoff =     55.828(CFS) for     19.933(Ac.)  
 Total runoff =    191.195(CFS)  Total area =      65.707(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1304.000 to Point/Station     1305.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ________________________________________________________ ______________  
 Upstream point/station elevation =  2258.000(Ft.)  
 Downstream point/station elevation =  2249.600(Ft.)  
 Pipe length  =   168.30(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =   191.195(CFS)  
 Nearest computed pipe diamet er  =     39.00(In.)  
 Calculated individual pipe flow  =   191.195(CFS)  
 Normal flow depth in pipe =   33.38(In.)  
 Flow top width inside pipe =   27.40(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     25.27(Ft/s)  
 Travel time through  pipe =    0.11 min.  
 Time of concentration (TC) =    13.64 min.  
 End of computations, total study area =           65.71 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) =  1.000   
 Area averaged RI index number =  74.8  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX1400.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 1400 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1400.000 to Point/Station     1401.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   706.800(Ft.)
 Top (of initial area) elevation =  2280.100(Ft.)
 Bottom (of initial area) elevation =  2279.500(Ft.)
 Difference in elevation =     0.600(Ft.)
 Slope =    0.00085  s(percent)=       0.08
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   30.076 min.
 Rainfall intensity =      2.203(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.834
 Decimal fraction soil group A = 0.210
 Decimal fraction soil group B = 0.790
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.41
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      8.670(CFS)
 Total initial stream area =        4.719(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1401.000 to Point/Station     1402.000



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 __________ ____________________________________________________________  
 Upstream point/station elevation =  2279.500(Ft.)  
 Downstream point/station elevation =  2274.400(Ft.)  
 Pipe length  =   141.40(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     8.670(CFS)  
 Nearest computed pipe diameter  =     15.00(In.)  
 Calculated individual pipe flow  =     8.670(CFS)  
 Normal flow depth in pipe =    9.30(In.)  
 Flow top width inside pipe =   14.56(In.)  
 Critical Depth =   13.72(In.)  
 Pipe flow velocity =     10.84(Ft/s)  
 Travel time through pipe =    0.22 min.  
 Time of concentration (TC) =    30.29 min.  
 End of computations, total study area =            4.72 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area a veraged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  75.7  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX1500.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 1500 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1500.000 to Point/Station     1501.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   395.200(Ft.)
 Top (of initial area) elevation =  2500.000(Ft.)
 Bottom (of initial area) elevation =  2390.000(Ft.)
 Difference in elevation =   110.000(Ft.)
 Slope =    0.27834  s(percent)=      27.83
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    7.483 min.
 Rainfall intensity =      4.417(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.870
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 1.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  89.80
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      5.962(CFS)
 Total initial stream area =        1.551(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1501.000 to Point/Station     1502.000



 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______ ________________________________________________________________  
 Top of natural channel elevation =   2390.000(Ft.)  
 End of natural channel elevation =   2308.500(Ft.)  
 Length of natural channel  =   965.100(Ft.)  
 Estimated mean flow rate at midpoint of c hannel =     29.682(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =   9.70(Ft/s)  
 
 Correction to map s lope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0844  
 Corrected/adjusted channel slope =  0.0844  
 Travel time =    1.66 min.     TC =    9.14  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.861  
 Decimal fraction soil group A = 0.280  
 Decimal fraction soil group B = 0.720  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.00 0 
 RI index for soil(AMC 3)  =  87.95  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.997(In/Hr) for a   100.0 year storm  
 Subarea runoff =     42.455(CFS) for     12.342(Ac.)  
 Total runoff =     48.416(CFS)  Tota l area =      13.893(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1502.000 to Point/Station     1503.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ____________________________ __________________________________________  
 Top of natural channel elevation =   2308.500(Ft.)  
 End of natural channel elevation =   2287.800(Ft.)  
 Length of natural channel  =   296.000(Ft.)  
 Estimated mean flow rate at midpoint of channel =     69.181(CF S)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =  11.25(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0699  
 Corrected/adjusted channel slope =  0.0699  
 Travel time =    0.44 min.     TC =    9.58  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) sub area            
 Runoff Coefficient = 0.860  
 Decimal fraction soil group A = 0.290  
 Decimal fraction soil group B = 0.710  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  87.89  
 Pervious area fract ion =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.904(In/Hr) for a   100.0 year storm  
 Subarea runoff =     39.991(CFS) for     11.917(Ac.)  
 Total runoff =     88.407(CFS)  Total area =      25.810(Ac.)  



 
 
 +++++++++++++++++++++++++++++ +++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1503.000 to Point/Station     1504.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream poin t/station elevation =  2287.800(Ft.)  
 Downstream point/station elevation =  2283.200(Ft.)  
 Pipe length  =   124.30(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    88.407(CFS)  
 Nearest computed pipe diameter  =     33.00(In.)  
 Calculated individual pipe flow  =    88.407(CFS)  
 Normal flow depth in pipe =   23.77(In.)  
 Flow top width inside pipe =   29.63(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     19.29(Ft/s)  
 Travel time through pipe =    0.11 min.  
 Time of concentration (TC) =     9.69 min.  
 End of computations, total study area =           25.81 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  75.1  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 10/04/20  File:PX1600.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 1600 EXISTING
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1600.000 to Point/Station     1601.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   946.800(Ft.)
 Top (of initial area) elevation =  2510.000(Ft.)
 Bottom (of initial area) elevation =  2401.500(Ft.)
 Difference in elevation =   108.500(Ft.)
 Slope =    0.11460  s(percent)=      11.46
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   12.675 min.
 Rainfall intensity =      3.394(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.863
 Decimal fraction soil group A = 0.130
 Decimal fraction soil group B = 0.700
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.170
 RI index for soil(AMC 3)  =  90.06
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     23.891(CFS)
 Total initial stream area =        8.160(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station     1601.000 to Point/Station     1602.000



 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2401.500(Ft.)  
 End of natural channel elevation =   2360.000(Ft.)  
 Length of natural channel  =  1034.600(Ft.)  
 Estimated mean flow rate at midpoint of channel =     55.648(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s ) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =   8.00(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0401  
 Corrected/adjusted channel slope =  0.0401  
 Travel time =    2.16 min.     TC =   14.83  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.848  
 Decimal fraction soil group A = 0.350  
 Decimal fraction soil group B = 0.650  
 Decim al fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  87.49  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.138(In/Hr) for a   100.0 year storm  
 Subarea runoff =     57.750(CFS) for     21.693(Ac.)  
 Total runoff =     81.641(CFS)  Total area =      29.853(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1602.000 to Point/Station     1603.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2360.000(Ft.)  
 End of natural channel elevation =   2301.500(Ft.)  
 Length of natural channel  =  1300.900(Ft.)  
 Estimated mean flow rate at midpoint of channel =    128.168(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity usi ng mean channel flow =  10.85(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0450  
 Corrected/adjusted channel slope =  0.0450  
 Travel time =    2.00 min.     TC =   16. 83  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.842  
 Decimal fraction soil group A = 0.450  
 Decimal fraction soil group B = 0.550  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil gr oup D = 0.000  
 RI index for soil(AMC 3)  =  86.83  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      2.945(In/Hr) for a   100.0 year storm  
 Subarea runoff =     84.406(CFS) for     34.026(Ac.)  
 Total runoff =    166.047(CFS)  Total area =      63.879(Ac.)  



 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1603.000 to Point/Station     1603.000  
 **** CONFLUENCE OF MAIN STREAMS ****  
 _____________________________ _________________________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 1  
 Stream flow area =     63.879(Ac.)  
 Runoff from this stream =    166.047(CFS)  
 Time of concentration =   16.83 min.  
 Rainfall intensity =      2.945(In/Hr)  
 Program is now starting with Main Stream No. 2  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1604.000 to Point/Station     1605.000  
 **** INITIAL AREA EVALUATION ****  
 _________ _____________________________________________________________  
 Initial area flow distance =   611.700(Ft.)  
 Top (of initial area) elevation =  2500.000(Ft.)  
 Bottom (of initial area) elevation =  2390.000(Ft.)  
 Difference in elevation =   110.000(Ft.)  
 Slo pe =    0.17983  s(percent)=      17.98  
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2  
 Initial area time of concentration =    9.726 min.  
 Rainfall intensity =      3.875(In/Hr) for a   100.0 year storm  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.881  
 Decimal fraction soil group A = 0.000  
 Decimal fraction soil group B = 0.360  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.640  
 RI index for soil(AMC 3)  =   94.02  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Initial subarea runoff =     11.572(CFS)  
 Total initial stream area =        3.391(Ac.)  
 Pervious area fraction = 1.000  
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ +++++++++  
 Process from Point/Station     1605.000 to Point/Station     1603.000  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2390.000( Ft.)  
 End of natural channel elevation =   2301.500(Ft.)  
 Length of natural channel  =  1627.400(Ft.)  
 Estimated mean flow rate at midpoint of channel =     51.152(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for chan nel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =   9.09(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0544  
 Corrected/adjusted channel slope =  0.0544  
 Travel time =    2.99 min.     TC =   12.71  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.857  
 Decimal fraction soil group A = 0.400  
 Decimal f raction soil group B = 0.360  



 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.240  
 RI index for soil(AMC 3)  =  88.74  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.389(In/Hr) for a   10 0.0 year storm  
 Subarea runoff =     67.396(CFS) for     23.197(Ac.)  
 Total runoff =     78.968(CFS)  Total area =      26.588(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1603.000 to Point/S tation     1603.000  
 **** CONFLUENCE OF MAIN STREAMS ****  
 ______________________________________________________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 2  
 Stream flow area =     26.588(Ac.)  
 Runoff from this stream =     78.968(CFS)  
 Time of concentration =   12.71 min.  
 Rainfall intensity =     3.389(In/Hr)  
 Summary of stream data:  
 
 Stream   Flow rate      TC            Rainfall Intensity  
  No.       (CFS)       (min)                 (In/Hr)  
 
 
 1      166.047     16.83           2.945  
 2       78.968     12.71           3.389  
 Largest stream flow has longer time of concentration  
 Qp =    166.047 + sum of  
    Qb         Ia/Ib  
    78.968 *    0.869 =     68.628  
 Qp =    234.675  
 
 Total of 2 main streams  to confluence:  
 Flow rates before confluence point:  
      166.047      78.968  
 Area of streams before confluence:  
        63.879       26.588  
 
 
 Results of confluence:  
 Total flow rate =    234.675(CFS)  
 Time of concentration =    16.830 min.  
 Effective s tream area after confluence  =     90.467(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station     1603.000 to Point/Station     1606.000  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2301.500(Ft.)  
 Downstream point/station elevation =  2295.200(Ft.)  
 Pipe length  =   199.80(Ft.)   Manning's N = 0.013  
 No. of pipes = 2  Required p ipe flow  =   234.675(CFS)  
 Nearest computed pipe diameter  =     36.00(In.)  
 Calculated individual pipe flow  =   117.337(CFS)  
 Normal flow depth in pipe =   29.20(In.)  
 Flow top width inside pipe =   28.18(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     19.10(Ft/s)  
 Travel time through pipe =    0.17 min.  
 Time of concentration (TC) =    17.00 min.  
 End of computations, total study area =           90.47 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 



 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  75.1  
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study        Date: 02/23/23

File:Area01.out

------------------------------------------------------------------------
BEAUMONT POINTE
PRELIMINARY HYDROLOGY STUDY
AREA 1 DEVELOPED
100-YEAR

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

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

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

Program License Serial Number 6094

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

2 year, 1 hour precipitation =  0.551(In.)
100 year, 1 hour precipitation =  1.560(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.560(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.010 to Point/Station        1.020
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   645.400(Ft.)
Top (of initial area) elevation =   383.000(Ft.)
Bottom (of initial area) elevation =   375.700(Ft.)
Difference in elevation =     7.300(Ft.)
Slope =    0.01131  s(percent)=       1.13
TC = k(0.300)*[(length^3)/(elevation change)]^0.2



Initial area time of concentration =    9.780 min.
Rainfall intensity =      3.864(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.877
Decimal fraction soil group A = 0.260
Decimal fraction soil group B = 0.740
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  49.76
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      5.759(CFS)
Total initial stream area =        1.700(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.020 to Point/Station        1.030
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   371.700(Ft.)
Downstream point/station elevation =   370.100(Ft.)
Pipe length  =   398.20(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     5.759(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =     5.759(CFS)
Normal flow depth in pipe =   12.91(In.)
Flow top width inside pipe =   16.21(In.)
Critical Depth =   11.12(In.)
Pipe flow velocity =      4.24(Ft/s)
Travel time through pipe =    1.57 min.
Time of concentration (TC) =    11.35 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.020 to Point/Station        1.030
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.877
Decimal fraction soil group A = 0.150
Decimal fraction soil group B = 0.850
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  52.40
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    11.35 min.
Rainfall intensity =      3.587(In/Hr) for a   100.0 year storm
Subarea runoff =     24.860(CFS) for      7.899(Ac.)
Total runoff =     30.619(CFS) Total area =       9.599(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.030 to Point/Station        1.040
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****



______________________________________________________________________
Upstream point/station elevation =   370.100(Ft.)
Downstream point/station elevation =   369.800(Ft.)
Pipe length  =    68.30(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    30.619(CFS)
Nearest computed pipe diameter  =     33.00(In.)
Calculated individual pipe flow  =    30.619(CFS)
Normal flow depth in pipe =   23.88(In.)
Flow top width inside pipe =   29.51(In.)
Critical Depth =   22.09(In.)
Pipe flow velocity =      6.65(Ft/s)
Travel time through pipe =    0.17 min.
Time of concentration (TC) =    11.52 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.030 to Point/Station        1.040
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.874
Decimal fraction soil group A = 0.340
Decimal fraction soil group B = 0.660
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  47.84
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    11.52 min.
Rainfall intensity =      3.561(In/Hr) for a   100.0 year storm
Subarea runoff =      3.877(CFS) for      1.246(Ac.)
Total runoff =     34.496(CFS) Total area =      10.845(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.040 to Point/Station        1.050
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   369.800(Ft.)
Downstream point/station elevation =   366.700(Ft.)
Pipe length  =   790.40(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    34.496(CFS)
Nearest computed pipe diameter  =     33.00(In.)
Calculated individual pipe flow  =    34.496(CFS)
Normal flow depth in pipe =   28.50(In.)
Flow top width inside pipe =   22.65(In.)
Critical Depth =   23.46(In.)
Pipe flow velocity =      6.33(Ft/s)
Travel time through pipe =    2.08 min.
Time of concentration (TC) =    13.60 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.040 to Point/Station        1.050
**** SUBAREA FLOW ADDITION ****



______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.878
Decimal fraction soil group A = 0.020
Decimal fraction soil group B = 0.980
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  55.52
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    13.60 min.
Rainfall intensity =      3.277(In/Hr) for a   100.0 year storm
Subarea runoff =     17.407(CFS) for      6.051(Ac.)
Total runoff =     51.903(CFS) Total area =      16.896(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.050 to Point/Station        1.060
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   366.700(Ft.)
Downstream point/station elevation =   365.900(Ft.)
Pipe length  =   193.20(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    51.903(CFS)
Nearest computed pipe diameter  =     39.00(In.)
Calculated individual pipe flow  =    51.903(CFS)
Normal flow depth in pipe =   31.17(In.)
Flow top width inside pipe =   31.24(In.)
Critical Depth =   27.60(In.)
Pipe flow velocity =      7.30(Ft/s)
Travel time through pipe =    0.44 min.
Time of concentration (TC) =    14.04 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.050 to Point/Station        1.060
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.360
Decimal fraction soil group B = 0.640
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  47.36
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    14.04 min.
Rainfall intensity =      3.225(In/Hr) for a   100.0 year storm
Subarea runoff =      3.652(CFS) for      1.299(Ac.)
Total runoff =     55.555(CFS) Total area =      18.195(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.060 to Point/Station        1.070
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****



______________________________________________________________________
Upstream point/station elevation =   365.900(Ft.)
Downstream point/station elevation =   365.800(Ft.)
Pipe length  =    21.70(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    55.555(CFS)
Nearest computed pipe diameter  =     39.00(In.)
Calculated individual pipe flow  =    55.555(CFS)
Normal flow depth in pipe =   31.69(In.)
Flow top width inside pipe =   30.44(In.)
Critical Depth =   28.55(In.)
Pipe flow velocity =      7.70(Ft/s)
Travel time through pipe =    0.05 min.
Time of concentration (TC) =    14.09 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.060 to Point/Station        1.070
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.878
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    14.09 min.
Rainfall intensity =      3.220(In/Hr) for a   100.0 year storm
Subarea runoff =      5.766(CFS) for      2.040(Ac.)
Total runoff =     61.321(CFS) Total area =      20.235(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.070 to Point/Station        1.080
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   365.800(Ft.)
Downstream point/station elevation =   365.500(Ft.)
Pipe length  =    71.80(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    61.321(CFS)
Nearest computed pipe diameter  =     42.00(In.)
Calculated individual pipe flow  =    61.321(CFS)
Normal flow depth in pipe =   32.44(In.)
Flow top width inside pipe =   35.22(In.)
Critical Depth =   29.43(In.)
Pipe flow velocity =      7.69(Ft/s)
Travel time through pipe =    0.16 min.
Time of concentration (TC) =    14.24 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.070 to Point/Station        1.080
**** SUBAREA FLOW ADDITION ****



______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.878
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  56.00
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    14.24 min.
Rainfall intensity =      3.202(In/Hr) for a   100.0 year storm
Subarea runoff =      2.159(CFS) for      0.768(Ac.)
Total runoff =     63.480(CFS) Total area =      21.003(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.080 to Point/Station        1.090
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   365.500(Ft.)
Downstream point/station elevation =   365.000(Ft.)
Pipe length  =   127.30(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    63.480(CFS)
Nearest computed pipe diameter  =     42.00(In.)
Calculated individual pipe flow  =    63.480(CFS)
Normal flow depth in pipe =   34.69(In.)
Flow top width inside pipe =   31.85(In.)
Critical Depth =   29.96(In.)
Pipe flow velocity =      7.47(Ft/s)
Travel time through pipe =    0.28 min.
Time of concentration (TC) =    14.53 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.080 to Point/Station        1.090
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =     21.003(Ac.)
Runoff from this stream =     63.480(CFS)
Time of concentration =   14.53 min.
Rainfall intensity =     3.171(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.100 to Point/Station        1.110
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   656.700(Ft.)
Top (of initial area) elevation =   383.000(Ft.)
Bottom (of initial area) elevation =   376.000(Ft.)
Difference in elevation =     7.000(Ft.)



Slope =    0.01066  s(percent)=       1.07
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.966 min.
Rainfall intensity =      3.828(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.879
Decimal fraction soil group A = 0.090
Decimal fraction soil group B = 0.910
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  53.84
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =     10.239(CFS)
Total initial stream area =        3.042(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.110 to Point/Station        1.120
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   372.500(Ft.)
Downstream point/station elevation =   370.600(Ft.)
Pipe length  =   487.40(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    10.239(CFS)
Nearest computed pipe diameter  =     21.00(In.)
Calculated individual pipe flow  =    10.239(CFS)
Normal flow depth in pipe =   17.95(In.)
Flow top width inside pipe =   14.79(In.)
Critical Depth =   14.29(In.)
Pipe flow velocity =      4.68(Ft/s)
Travel time through pipe =    1.74 min.
Time of concentration (TC) =    11.70 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.110 to Point/Station        1.120
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.874
Decimal fraction soil group A = 0.300
Decimal fraction soil group B = 0.700
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  48.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    11.70 min.
Rainfall intensity =      3.532(In/Hr) for a   100.0 year storm
Subarea runoff =      5.634(CFS) for      1.824(Ac.)
Total runoff =     15.872(CFS) Total area =       4.866(Ac.)

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



Process from Point/Station        1.120 to Point/Station        1.130
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   370.600(Ft.)
Downstream point/station elevation =   370.300(Ft.)
Pipe length  =    73.70(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    15.872(CFS)
Nearest computed pipe diameter  =     27.00(In.)
Calculated individual pipe flow  =    15.872(CFS)
Normal flow depth in pipe =   18.33(In.)
Flow top width inside pipe =   25.21(In.)
Critical Depth =   16.69(In.)
Pipe flow velocity =      5.53(Ft/s)
Travel time through pipe =    0.22 min.
Time of concentration (TC) =    11.93 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.120 to Point/Station        1.130
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.878
Decimal fraction soil group A = 0.110
Decimal fraction soil group B = 0.890
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  53.36
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    11.93 min.
Rainfall intensity =      3.499(In/Hr) for a   100.0 year storm
Subarea runoff =     25.147(CFS) for      8.190(Ac.)
Total runoff =     41.020(CFS) Total area =      13.056(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.130 to Point/Station        1.140
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   370.300(Ft.)
Downstream point/station elevation =   366.600(Ft.)
Pipe length  =   930.20(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    41.020(CFS)
Nearest computed pipe diameter  =     36.00(In.)
Calculated individual pipe flow  =    41.020(CFS)
Normal flow depth in pipe =   28.73(In.)
Flow top width inside pipe =   28.90(In.)
Critical Depth =   25.03(In.)
Pipe flow velocity =      6.78(Ft/s)
Travel time through pipe =    2.29 min.
Time of concentration (TC) =    14.21 min.

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



Process from Point/Station        1.130 to Point/Station        1.140
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.310
Decimal fraction soil group B = 0.690
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  48.56
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    14.21 min.
Rainfall intensity =      3.205(In/Hr) for a   100.0 year storm
Subarea runoff =     15.541(CFS) for      5.557(Ac.)
Total runoff =     56.560(CFS) Total area =      18.613(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.140 to Point/Station        1.150
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   366.600(Ft.)
Downstream point/station elevation =   365.600(Ft.)
Pipe length  =   241.40(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    56.560(CFS)
Nearest computed pipe diameter  =     39.00(In.)
Calculated individual pipe flow  =    56.560(CFS)
Normal flow depth in pipe =   35.06(In.)
Flow top width inside pipe =   23.50(In.)
Critical Depth =   28.79(In.)
Pipe flow velocity =      7.20(Ft/s)
Travel time through pipe =    0.56 min.
Time of concentration (TC) =    14.77 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.140 to Point/Station        1.150
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.874
Decimal fraction soil group A = 0.200
Decimal fraction soil group B = 0.800
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  51.20
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    14.77 min.
Rainfall intensity =      3.144(In/Hr) for a   100.0 year storm
Subarea runoff =      2.232(CFS) for      0.812(Ac.)
Total runoff =     58.792(CFS) Total area =      19.425(Ac.)

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



Process from Point/Station        1.150 to Point/Station        1.090
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   365.600(Ft.)
Downstream point/station elevation =   365.000(Ft.)
Pipe length  =   161.20(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    58.792(CFS)
Nearest computed pipe diameter  =     42.00(In.)
Calculated individual pipe flow  =    58.792(CFS)
Normal flow depth in pipe =   32.91(In.)
Flow top width inside pipe =   34.60(In.)
Critical Depth =   28.84(In.)
Pipe flow velocity =      7.26(Ft/s)
Travel time through pipe =    0.37 min.
Time of concentration (TC) =    15.14 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.150 to Point/Station        1.090
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =     19.425(Ac.)
Runoff from this stream =     58.792(CFS)
Time of concentration =   15.14 min.
Rainfall intensity =     3.106(In/Hr)
Program is now starting with Main Stream No. 3

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.160 to Point/Station        1.170
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   845.400(Ft.)
Top (of initial area) elevation =   375.000(Ft.)
Bottom (of initial area) elevation =   370.300(Ft.)
Difference in elevation =     4.700(Ft.)
Slope =    0.00556  s(percent)=       0.56
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   12.559 min.
Rainfall intensity =      3.410(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.872
Decimal fraction soil group A = 0.420
Decimal fraction soil group B = 0.580
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  45.92
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      8.601(CFS)
Total initial stream area =        2.894(Ac.)
Pervious area fraction = 0.100



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.170 to Point/Station        1.090
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   366.800(Ft.)
Downstream point/station elevation =   365.000(Ft.)
Pipe length  =    95.70(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     8.601(CFS)
Nearest computed pipe diameter  =     15.00(In.)
Calculated individual pipe flow  =     8.601(CFS)
Normal flow depth in pipe =   11.93(In.)
Flow top width inside pipe =   12.10(In.)
Critical Depth =   13.69(In.)
Pipe flow velocity =      8.23(Ft/s)
Travel time through pipe =    0.19 min.
Time of concentration (TC) =    12.75 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.170 to Point/Station        1.090
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 3
Stream flow area =      2.894(Ac.)
Runoff from this stream =      8.601(CFS)
Time of concentration =   12.75 min.
Rainfall intensity =     3.384(In/Hr)
Program is now starting with Main Stream No. 4

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.180 to Point/Station        1.190
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   845.400(Ft.)
Top (of initial area) elevation =   375.000(Ft.)
Bottom (of initial area) elevation =   370.300(Ft.)
Difference in elevation =     4.700(Ft.)
Slope =    0.00556  s(percent)=       0.56
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   12.559 min.
Rainfall intensity =      3.410(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.870
Decimal fraction soil group A = 0.490
Decimal fraction soil group B = 0.510
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  44.24
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =     25.948(CFS)
Total initial stream area =        8.744(Ac.)



Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.190 to Point/Station        1.090
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   366.800(Ft.)
Downstream point/station elevation =   365.000(Ft.)
Pipe length  =    18.70(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    25.948(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =    25.948(CFS)
Normal flow depth in pipe =   12.14(In.)
Flow top width inside pipe =   16.87(In.)
Critical depth could not be calculated.
Pipe flow velocity =     20.47(Ft/s)
Travel time through pipe =    0.02 min.
Time of concentration (TC) =    12.57 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.190 to Point/Station        1.090
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 4
Stream flow area =      8.744(Ac.)
Runoff from this stream =     25.948(CFS)
Time of concentration =   12.57 min.
Rainfall intensity =     3.408(In/Hr)
Summary of stream data:

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

1       63.480     14.53          3.171
2       58.792     15.14          3.106
3        8.601     12.75          3.384
4       25.948     12.57          3.408
Largest stream flow has longer or shorter time of concentration
Qp =     63.480 + sum of

  Qa          Tb/Ta
  58.792 *    0.959 =     56.406
  Qb         Ia/Ib
   8.601 *    0.937 =      8.059
  Qb         Ia/Ib
  25.948 *    0.930 =     24.142

Qp =    152.087

Total of 4 main streams to confluence:
Flow rates before confluence point:
      63.480      58.792       8.601      25.948



Area of streams before confluence:
       21.003       19.425        2.894        8.744

Results of confluence:
Total flow rate =    152.087(CFS)
Time of concentration =    14.526 min.
Effective stream area after confluence  =     52.066(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.190 to Point/Station        1.090
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.695
Decimal fraction soil group A = 0.100
Decimal fraction soil group B = 0.900
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  58.70
Pervious area fraction =  1.000; Impervious fraction =  0.000
Time of concentration =    14.53 min.
Rainfall intensity =      3.171(In/Hr) for a   100.0 year storm
Subarea runoff =      6.086(CFS) for      2.764(Ac.)
Total runoff =    158.173(CFS) Total area =      54.830(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.090 to Point/Station        1.200
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   365.000(Ft.)
Downstream point/station elevation =   364.200(Ft.)
Pipe length  =   205.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   158.173(CFS)
Nearest computed pipe diameter  =     60.00(In.)
Calculated individual pipe flow  =   158.173(CFS)
Normal flow depth in pipe =   47.72(In.)
Flow top width inside pipe =   48.42(In.)
Critical Depth =   43.27(In.)
Pipe flow velocity =      9.44(Ft/s)
Travel time through pipe =    0.36 min.
Time of concentration (TC) =    14.89 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.090 to Point/Station        1.200
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.707
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000



Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  61.00
Pervious area fraction =  1.000; Impervious fraction =  0.000
Time of concentration =    14.89 min.
Rainfall intensity =      3.132(In/Hr) for a   100.0 year storm
Subarea runoff =      2.324(CFS) for      1.049(Ac.)
Total runoff =    160.497(CFS) Total area =      55.879(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.200 to Point/Station        1.210
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   364.200(Ft.)
Downstream point/station elevation =   363.200(Ft.)
Pipe length  =   260.80(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   160.497(CFS)
Nearest computed pipe diameter  =     60.00(In.)
Calculated individual pipe flow  =   160.497(CFS)
Normal flow depth in pipe =   48.94(In.)
Flow top width inside pipe =   46.53(In.)
Critical Depth =   43.59(In.)
Pipe flow velocity =      9.36(Ft/s)
Travel time through pipe =    0.46 min.
Time of concentration (TC) =    15.35 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.200 to Point/Station        1.210
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.701
Decimal fraction soil group A = 0.100
Decimal fraction soil group B = 0.810
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.090
RI index for soil(AMC 2)  =  60.41
Pervious area fraction =  1.000; Impervious fraction =  0.000
Time of concentration =    15.35 min.
Rainfall intensity =      3.084(In/Hr) for a   100.0 year storm
Subarea runoff =     12.043(CFS) for      5.568(Ac.)
Total runoff =    172.540(CFS) Total area =      61.447(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.210 to Point/Station        1.220
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   363.200(Ft.)
Downstream point/station elevation =   362.000(Ft.)
Pipe length  =   287.40(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   172.540(CFS)



Nearest computed pipe diameter  =     60.00(In.)
Calculated individual pipe flow  =   172.540(CFS)
Normal flow depth in pipe =   50.63(In.)
Flow top width inside pipe =   43.57(In.)
Critical Depth =   45.14(In.)
Pipe flow velocity =      9.76(Ft/s)
Travel time through pipe =    0.49 min.
Time of concentration (TC) =    15.84 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.210 to Point/Station        1.220
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.662
Decimal fraction soil group A = 0.260
Decimal fraction soil group B = 0.740
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  55.02
Pervious area fraction =  1.000; Impervious fraction =  0.000
Time of concentration =    15.84 min.
Rainfall intensity =      3.036(In/Hr) for a   100.0 year storm
Subarea runoff =      7.203(CFS) for      3.583(Ac.)
Total runoff =    179.743(CFS) Total area =      65.030(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.220 to Point/Station        1.230
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   362.000(Ft.)
Downstream point/station elevation =   360.500(Ft.)
Pipe length  =   365.70(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   179.743(CFS)
Nearest computed pipe diameter  =     63.00(In.)
Calculated individual pipe flow  =   179.743(CFS)
Normal flow depth in pipe =   48.84(In.)
Flow top width inside pipe =   52.59(In.)
Critical Depth =   45.58(In.)
Pipe flow velocity =      9.98(Ft/s)
Travel time through pipe =    0.61 min.
Time of concentration (TC) =    16.45 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.220 to Point/Station        1.230
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.600
Decimal fraction soil group A = 0.600
Decimal fraction soil group B = 0.400



Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 2)  =  47.20
Pervious area fraction =  1.000; Impervious fraction =  0.000
Time of concentration =    16.45 min.
Rainfall intensity =      2.979(In/Hr) for a   100.0 year storm
Subarea runoff =      3.432(CFS) for      1.921(Ac.)
Total runoff =    183.175(CFS) Total area =      66.951(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.230 to Point/Station        1.240
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   360.500(Ft.)
Downstream point/station elevation =   290.000(Ft.)
Pipe length  =   700.30(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   183.175(CFS)
Nearest computed pipe diameter  =     36.00(In.)
Calculated individual pipe flow  =   183.175(CFS)
Normal flow depth in pipe =   25.88(In.)
Flow top width inside pipe =   32.37(In.)
Critical depth could not be calculated.
Pipe flow velocity =     33.70(Ft/s)
Travel time through pipe =    0.35 min.
Time of concentration (TC) =    16.80 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.240 to Point/Station        1.250
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =    290.000(Ft.)
End of natural channel elevation =    230.000(Ft.)
Length of natural channel  =  1734.100(Ft.)
Estimated mean flow rate at midpoint of channel =    334.327(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =  12.81(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0346
Corrected/adjusted channel slope =  0.0346
Travel time =    2.26 min.     TC =   19.06  min.

 Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.801
Decimal fraction soil group A = 0.300
Decimal fraction soil group B = 0.260



Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.440
RI index for soil(AMC 2)  =  79.54
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      2.768(In/Hr) for a   100.0 year storm
Subarea runoff =    244.932(CFS) for    110.493(Ac.)
Total runoff =    428.107(CFS) Total area =     177.444(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        1.250 to Point/Station        1.260
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =   230.000(Ft.)
Downstream point/station elevation =   218.900(Ft.)
Pipe length  =   118.50(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   428.107(CFS)
Nearest computed pipe diameter  =     48.00(In.)
Calculated individual pipe flow  =   428.107(CFS)
Normal flow depth in pipe =   38.25(In.)
Flow top width inside pipe =   38.62(In.)
Critical depth could not be calculated.
Pipe flow velocity =     39.87(Ft/s)
Travel time through pipe =    0.05 min.
Time of concentration (TC) =    19.10 min.
End of computations, total study area =          177.44 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.736
Area averaged RI index number =  69.2



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/03/20  File:AREA02.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 2 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        2.000 to Point/Station        2.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   584.200(Ft.)
 Top (of initial area) elevation =  2390.000(Ft.)
 Bottom (of initial area) elevation =  2250.000(Ft.)
 Difference in elevation =   140.000(Ft.)
 Slope =    0.23964  s(percent)=      23.96
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.015 min.
 Rainfall intensity =      4.024(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.855
 Decimal fraction soil group A = 0.520
 Decimal fraction soil group B = 0.480
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  86.37
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      8.994(CFS)
 Total initial stream area =        2.613(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        2.010 to Point/Station        2.020



 **** PIPEFLOW TRAVEL TIME ( Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2250.000(Ft.)  
 Downstream point/station elevation =  2219.600(Ft.)  
 Pipe length  =   167.30(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     8.994(CFS)  
 Nearest computed pipe diameter  =     12.00(In.)  
 Calculated individual pipe flow  =     8.994(CFS)  
 Normal flow depth in pipe =    6.64(In.)  
 Flow top width inside pipe =   11.93(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     20.15(Ft/s)  
 Travel time through pipe =    0.14 min.  
 Time of concentration (TC) =     9.15 min.  
 End of computations, total study area =            2.61 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  72.3  
 
  



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study        Date: 02/23/23

File:Area03.out

------------------------------------------------------------------------
BEAUMONT POINTE
PRELIMINARY HYDROLOGY STUDY
AREA 3 DEVELOPED
100-YEAR

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

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

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

Program License Serial Number 6094

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

2 year, 1 hour precipitation =  0.551(In.)
100 year, 1 hour precipitation =  1.560(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.560(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.000 to Point/Station        3.010
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   965.600(Ft.)
Top (of initial area) elevation =  2390.000(Ft.)
Bottom (of initial area) elevation =  2224.800(Ft.)
Difference in elevation =   165.200(Ft.)
Slope =    0.17109  s(percent)=      17.11
TC = k(0.530)*[(length^3)/(elevation change)]^0.2



Initial area time of concentration =   11.791 min.
Rainfall intensity =      3.519(In/Hr) for a   100.0 year storm
UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.853
Decimal fraction soil group A = 0.360
Decimal fraction soil group B = 0.640
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  87.42
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =     20.973(CFS)
Total initial stream area =        6.983(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        3.010 to Point/Station        3.020
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2224.800(Ft.)
Downstream point/station elevation =  2211.100(Ft.)
Pipe length  =   173.90(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    20.973(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =    20.973(CFS)
Normal flow depth in pipe =   11.21(In.)
Flow top width inside pipe =   17.45(In.)
Critical depth could not be calculated.
Pipe flow velocity =     18.11(Ft/s)
Travel time through pipe =    0.16 min.
Time of concentration (TC) =    11.95 min.
End of computations, total study area =            6.98 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number =  74.0



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/03/20  File:AREA04.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 4 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.000 to Point/Station        4.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   749.200(Ft.)
 Top (of initial area) elevation =  2386.000(Ft.)
 Bottom (of initial area) elevation =  2225.400(Ft.)
 Difference in elevation =   160.600(Ft.)
 Slope =    0.21436  s(percent)=      21.44
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.183 min.
 Rainfall intensity =      3.787(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.856
 Decimal fraction soil group A = 0.380
 Decimal fraction soil group B = 0.620
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  87.29
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     21.623(CFS)
 Total initial stream area =        6.670(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        4.010 to Point/Station        4.020



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2225.400(Ft .)  
 Downstream point/station elevation =  2214.400(Ft.)  
 Pipe length  =   145.90(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    21.623(CFS)  
 Nearest computed pipe diameter  =     18.00(In.)  
 Calculated individual pipe flow  =    21.623(CFS)  
 Normal flow depth in pipe =   11.63(In.)  
 Flow top width inside pipe =   17.22(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     17. 91(Ft/s)  
 Travel time through pipe =    0.14 min.  
 Time of concentration (TC) =    10.32 min.  
 End of computations, total study area =            6.67 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged  pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  73.8  
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/03/20  File:AREA05.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 5 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.000 to Point/Station        5.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   872.400(Ft.)
 Top (of initial area) elevation =  2377.000(Ft.)
 Bottom (of initial area) elevation =  2222.300(Ft.)
 Difference in elevation =   154.700(Ft.)
 Slope =    0.17733  s(percent)=      17.73
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   11.241 min.
 Rainfall intensity =      3.604(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.856
 Decimal fraction soil group A = 0.290
 Decimal fraction soil group B = 0.710
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  87.89
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     15.601(CFS)
 Total initial stream area =        5.055(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        5.010 to Point/Station        5.020



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2222.300(Ft.)  
 Downstream point/station elevation =  2215.500(Ft.)  
 Pipe length  =   145.70(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    15.601(CFS)  
 Nearest computed pipe diameter  =     18.00(In.)  
 Calculated individual pipe flow  =    15.601 (CFS)  
 Normal flow depth in pipe =   10.97(In.)  
 Flow top width inside pipe =   17.56(In.)  
 Critical Depth =   17.00(In.)  
 Pipe flow velocity =     13.84(Ft/s)  
 Travel time through pipe =    0.18 min.  
 Time of concentration (TC) =    11.42 min.  
 End of com putations, total study area =            5.05 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  74.8  
 
  



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study        Date: 02/22/23

File:Area06.out

------------------------------------------------------------------------
BEAUMONT POINTE
PRELIMINARY HYDROLOGY STUDY
AREA 6 DEVELOPED
100-YEAR

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

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

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

Program License Serial Number 6094

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

2 year, 1 hour precipitation =  0.551(In.)
100 year, 1 hour precipitation =  1.560(In.)

Storm event year = 100.0
Calculated rainfall intensity data:
1 hour intensity =  1.560(In/Hr)
Slope of intensity duration curve = 0.5000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.000 to Point/Station        6.010
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   502.400(Ft.)
Top (of initial area) elevation =  2370.500(Ft.)
Bottom (of initial area) elevation =  2366.400(Ft.)
Difference in elevation =     4.100(Ft.)
Slope =    0.00816  s(percent)=       0.82
TC = k(0.300)*[(length^3)/(elevation change)]^0.2



Initial area time of concentration =    9.445 min.
Rainfall intensity =      3.932(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.883
Decimal fraction soil group A = 0.660
Decimal fraction soil group B = 0.340
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  60.16
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      8.744(CFS)
Total initial stream area =        2.517(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.010 to Point/Station        6.020
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2362.900(Ft.)
Downstream point/station elevation =  2355.100(Ft.)
Pipe length  =   784.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     8.744(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =     8.744(CFS)
Normal flow depth in pipe =   12.56(In.)
Flow top width inside pipe =   16.53(In.)
Critical Depth =   13.74(In.)
Pipe flow velocity =      6.63(Ft/s)
Travel time through pipe =    1.97 min.
Time of concentration (TC) =    11.41 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.020 to Point/Station        6.020
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.890
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    11.41 min.
Rainfall intensity =      3.577(In/Hr) for a   100.0 year storm
Subarea runoff =      5.956(CFS) for      1.871(Ac.)
Total runoff =     14.699(CFS) Total area =       4.388(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.020 to Point/Station        6.030
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****



______________________________________________________________________
Upstream point/station elevation =  2355.100(Ft.)
Downstream point/station elevation =  2350.500(Ft.)
Pipe length  =   224.70(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    14.699(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =    14.699(CFS)
Normal flow depth in pipe =   14.41(In.)
Flow top width inside pipe =   14.38(In.)
Critical Depth =   16.78(In.)
Pipe flow velocity =      9.69(Ft/s)
Travel time through pipe =    0.39 min.
Time of concentration (TC) =    11.80 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.020 to Point/Station        6.030
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      4.388(Ac.)
Runoff from this stream =     14.699(CFS)
Time of concentration =   11.80 min.
Rainfall intensity =     3.518(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.040 to Point/Station        6.050
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   468.000(Ft.)
Top (of initial area) elevation =  2370.200(Ft.)
Bottom (of initial area) elevation =  2367.600(Ft.)
Difference in elevation =     2.600(Ft.)
Slope =    0.00556  s(percent)=       0.56
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.915 min.
Rainfall intensity =      3.838(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.882
Decimal fraction soil group A = 0.730
Decimal fraction soil group B = 0.270
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  58.48
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      0.765(CFS)
Total initial stream area =        0.226(Ac.)
Pervious area fraction = 0.100

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



Process from Point/Station        6.050 to Point/Station        6.060
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  2367.600(Ft.)
End of street segment elevation =  2358.400(Ft.)
Length of street segment  =   848.900(Ft.)
Height of curb above gutter flowline  =    6.0(In.)
Width of half street (curb to crown)  =  20.000(Ft.)
Distance from crown to crossfall grade break  =  18.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.065
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =   2.000(Ft.)
Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      1.382(CFS)
Depth of flow =   0.275(Ft.), Average velocity =   2.039(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =   7.423(Ft.)
Flow velocity =   2.04(Ft/s)
Travel time =    6.94 min.     TC =   16.85  min.
 Adding area flow to street
COMMERCIAL subarea type
Runoff Coefficient = 0.888
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
Rainfall intensity =      2.944(In/Hr) for a   100.0 year storm
Subarea runoff =      1.148(CFS) for      0.439(Ac.)
Total runoff =      1.913(CFS) Total area =       0.665(Ac.)
Street flow at end of street =      1.913(CFS)
Half street flow at end of street =      1.913(CFS)
Depth of flow =   0.300(Ft.), Average velocity =   2.187(Ft/s)
Flow width (from curb towards crown)=   8.648(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.060 to Point/Station        6.070
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2352.000(Ft.)
Downstream point/station elevation =  2351.300(Ft.)
Pipe length  =    70.40(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     1.913(CFS)
Nearest computed pipe diameter  =     12.00(In.)
Calculated individual pipe flow  =     1.913(CFS)
Normal flow depth in pipe =    6.27(In.)



Flow top width inside pipe =   11.99(In.)
Critical Depth =    7.08(In.)
Pipe flow velocity =      4.61(Ft/s)
Travel time through pipe =    0.25 min.
Time of concentration (TC) =    17.11 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.070 to Point/Station        6.070
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.887
Decimal fraction soil group A = 0.110
Decimal fraction soil group B = 0.890
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  72.69
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    17.11 min.
Rainfall intensity =      2.922(In/Hr) for a   100.0 year storm
Subarea runoff =      3.205(CFS) for      1.237(Ac.)
Total runoff =      5.118(CFS) Total area =       1.902(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.070 to Point/Station        6.030
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2351.300(Ft.)
Downstream point/station elevation =  2350.500(Ft.)
Pipe length  =    75.20(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     5.118(CFS)
Nearest computed pipe diameter  =     15.00(In.)
Calculated individual pipe flow  =     5.118(CFS)
Normal flow depth in pipe =    9.86(In.)
Flow top width inside pipe =   14.24(In.)
Critical Depth =   11.00(In.)
Pipe flow velocity =      5.99(Ft/s)
Travel time through pipe =    0.21 min.
Time of concentration (TC) =    17.32 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.070 to Point/Station        6.030
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      1.902(Ac.)
Runoff from this stream =      5.118(CFS)
Time of concentration =   17.32 min.
Rainfall intensity =     2.904(In/Hr)
Summary of stream data:



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

1       14.699     11.80          3.518
2        5.118     17.32          2.904
Largest stream flow has longer or shorter time of concentration
Qp =     14.699 + sum of

  Qa          Tb/Ta
   5.118 *    0.681 =      3.488

Qp =     18.187

Total of 2 main streams to confluence:
Flow rates before confluence point:
      14.699       5.118
Area of streams before confluence:
        4.388        1.902

Results of confluence:
Total flow rate =     18.187(CFS)
Time of concentration =    11.801 min.
Effective stream area after confluence  =      6.290(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.030 to Point/Station        6.080
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2350.500(Ft.)
Downstream point/station elevation =  2350.000(Ft.)
Pipe length  =    42.60(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    18.187(CFS)
Nearest computed pipe diameter  =     24.00(In.)
Calculated individual pipe flow  =    18.187(CFS)
Normal flow depth in pipe =   15.40(In.)
Flow top width inside pipe =   23.02(In.)
Critical Depth =   18.43(In.)
Pipe flow velocity =      8.54(Ft/s)
Travel time through pipe =    0.08 min.
Time of concentration (TC) =    11.88 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.080 to Point/Station        6.080
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.833
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.750
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.250



RI index for soil(AMC 3)  =  82.45
Pervious area fraction =  1.000; Impervious fraction =  0.000
Time of concentration =    11.88 min.
Rainfall intensity =      3.505(In/Hr) for a   100.0 year storm
Subarea runoff =      8.948(CFS) for      3.066(Ac.)
Total runoff =     27.135(CFS) Total area =       9.356(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.030 to Point/Station        6.080
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 1
Stream flow area =      9.356(Ac.)
Runoff from this stream =     27.135(CFS)
Time of concentration =   11.88 min.
Rainfall intensity =     3.505(In/Hr)
Program is now starting with Main Stream No. 2

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.090 to Point/Station        6.100
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   401.900(Ft.)
Top (of initial area) elevation =  2357.000(Ft.)
Bottom (of initial area) elevation =  2355.000(Ft.)
Difference in elevation =     2.000(Ft.)
Slope =    0.00498  s(percent)=       0.50
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.536 min.
Rainfall intensity =      3.913(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.891
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 1.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  74.80
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      6.695(CFS)
Total initial stream area =        1.921(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.100 to Point/Station        6.080
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2351.500(Ft.)
Downstream point/station elevation =  2350.000(Ft.)
Pipe length  =    15.70(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     6.695(CFS)



Nearest computed pipe diameter  =     12.00(In.)
Calculated individual pipe flow  =     6.695(CFS)
Normal flow depth in pipe =    6.76(In.)
Flow top width inside pipe =   11.90(In.)
Critical depth could not be calculated.
Pipe flow velocity =     14.70(Ft/s)
Travel time through pipe =    0.02 min.
Time of concentration (TC) =     9.55 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.100 to Point/Station        6.080
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 2
Stream flow area =      1.921(Ac.)
Runoff from this stream =      6.695(CFS)
Time of concentration =    9.55 min.
Rainfall intensity =     3.909(In/Hr)
Program is now starting with Main Stream No. 3

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.110 to Point/Station        6.120
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   647.400(Ft.)
Top (of initial area) elevation =  2369.900(Ft.)
Bottom (of initial area) elevation =  2360.100(Ft.)
Difference in elevation =     9.800(Ft.)
Slope =    0.01514  s(percent)=       1.51
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    9.238 min.
Rainfall intensity =      3.976(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.890
Decimal fraction soil group A = 0.170
Decimal fraction soil group B = 0.810
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.020
RI index for soil(AMC 3)  =  71.84
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =     29.806(CFS)
Total initial stream area =        8.428(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.120 to Point/Station        6.080
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2354.600(Ft.)
Downstream point/station elevation =  2350.000(Ft.)



Pipe length  =    24.90(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    29.806(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =    29.806(CFS)
Normal flow depth in pipe =   10.68(In.)
Flow top width inside pipe =   17.69(In.)
Critical depth could not be calculated.
Pipe flow velocity =     27.29(Ft/s)
Travel time through pipe =    0.02 min.
Time of concentration (TC) =     9.25 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.120 to Point/Station        6.080
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 3
Stream flow area =      8.428(Ac.)
Runoff from this stream =     29.806(CFS)
Time of concentration =    9.25 min.
Rainfall intensity =     3.972(In/Hr)
Program is now starting with Main Stream No. 4

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.130 to Point/Station        6.140
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   552.600(Ft.)
Top (of initial area) elevation =  2370.500(Ft.)
Bottom (of initial area) elevation =  2366.400(Ft.)
Difference in elevation =     4.100(Ft.)
Slope =    0.00742  s(percent)=       0.74
TC = k(0.300)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   10.000 min.
Rainfall intensity =      3.821(In/Hr) for a   100.0 year storm
COMMERCIAL subarea type
Runoff Coefficient = 0.890
Decimal fraction soil group A = 0.070
Decimal fraction soil group B = 0.930
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  73.46
Pervious area fraction =  0.100; Impervious fraction =  0.900
Initial subarea runoff =      7.267(CFS)
Total initial stream area =        2.137(Ac.)
Pervious area fraction = 0.100

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.140 to Point/Station        6.150
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________



Upstream point/station elevation =  2360.900(Ft.)
Downstream point/station elevation =  2356.000(Ft.)
Pipe length  =   491.10(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     7.267(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =     7.267(CFS)
Normal flow depth in pipe =   11.02(In.)
Flow top width inside pipe =   17.54(In.)
Critical Depth =   12.53(In.)
Pipe flow velocity =      6.41(Ft/s)
Travel time through pipe =    1.28 min.
Time of concentration (TC) =    11.28 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.150 to Point/Station        6.150
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
SINGLE FAMILY (1/4 Acre Lot)
Runoff Coefficient = 0.859
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.750
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.250
RI index for soil(AMC 3)  =  78.60
Pervious area fraction =  0.500; Impervious fraction =  0.500
Time of concentration =    11.28 min.
Rainfall intensity =      3.598(In/Hr) for a   100.0 year storm
Subarea runoff =     10.111(CFS) for      3.272(Ac.)
Total runoff =     17.378(CFS) Total area =       5.409(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.150 to Point/Station        6.160
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2356.000(Ft.)
Downstream point/station elevation =  2352.600(Ft.)
Pipe length  =   341.50(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    17.378(CFS)
Nearest computed pipe diameter  =     24.00(In.)
Calculated individual pipe flow  =    17.378(CFS)
Normal flow depth in pipe =   15.80(In.)
Flow top width inside pipe =   22.77(In.)
Critical Depth =   18.02(In.)
Pipe flow velocity =      7.93(Ft/s)
Travel time through pipe =    0.72 min.
Time of concentration (TC) =    12.00 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.160 to Point/Station        6.160
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________



COMMERCIAL subarea type
Runoff Coefficient = 0.891
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.820
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.180
RI index for soil(AMC 3)  =  77.54
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    12.00 min.
Rainfall intensity =      3.489(In/Hr) for a   100.0 year storm
Subarea runoff =      6.513(CFS) for      2.095(Ac.)
Total runoff =     23.890(CFS) Total area =       7.504(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.160 to Point/Station        6.170
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2352.600(Ft.)
Downstream point/station elevation =  2350.600(Ft.)
Pipe length  =   198.50(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    23.890(CFS)
Nearest computed pipe diameter  =     27.00(In.)
Calculated individual pipe flow  =    23.890(CFS)
Normal flow depth in pipe =   17.74(In.)
Flow top width inside pipe =   25.63(In.)
Critical Depth =   20.52(In.)
Pipe flow velocity =      8.62(Ft/s)
Travel time through pipe =    0.38 min.
Time of concentration (TC) =    12.38 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.170 to Point/Station        6.170
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.895
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.030
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.970
RI index for soil(AMC 3)  =  87.66
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    12.38 min.
Rainfall intensity =      3.434(In/Hr) for a   100.0 year storm
Subarea runoff =      2.823(CFS) for      0.918(Ac.)
Total runoff =     26.713(CFS) Total area =       8.422(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.170 to Point/Station        6.080
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________



Upstream point/station elevation =  2350.600(Ft.)
Downstream point/station elevation =  2350.000(Ft.)
Pipe length  =    60.90(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    26.713(CFS)
Nearest computed pipe diameter  =     27.00(In.)
Calculated individual pipe flow  =    26.713(CFS)
Normal flow depth in pipe =   19.45(In.)
Flow top width inside pipe =   24.23(In.)
Critical Depth =   21.62(In.)
Pipe flow velocity =      8.71(Ft/s)
Travel time through pipe =    0.12 min.
Time of concentration (TC) =    12.50 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.170 to Point/Station        6.080
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 4
Stream flow area =      8.422(Ac.)
Runoff from this stream =     26.713(CFS)
Time of concentration =   12.50 min.
Rainfall intensity =     3.418(In/Hr)
Program is now starting with Main Stream No. 5

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.180 to Point/Station        6.190
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
Initial area flow distance =   422.100(Ft.)
Top (of initial area) elevation =  2434.500(Ft.)
Bottom (of initial area) elevation =  2366.300(Ft.)
Difference in elevation =    68.200(Ft.)
Slope =    0.16157  s(percent)=      16.16
TC = k(0.940)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =   15.192 min.
Rainfall intensity =      3.100(In/Hr) for a   100.0 year storm
UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.860
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.060
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.940
RI index for soil(AMC 3)  =  90.32
Pervious area fraction =  1.000; Impervious fraction =  0.000
Initial subarea runoff =      1.787(CFS)
Total initial stream area =        0.670(Ac.)
Pervious area fraction = 1.000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.190 to Point/Station        6.200



**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =  2366.300(Ft.)
End of street segment elevation =  2359.300(Ft.)
Length of street segment  =   663.000(Ft.)
Height of curb above gutter flowline  =    6.0(In.)
Width of half street (curb to crown)  =  28.000(Ft.)
Distance from crown to crossfall grade break  =  26.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.065
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line  =  13.000(Ft.)
Slope from curb to property line (v/hz) =   0.020
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      3.222(CFS)
Depth of flow =   0.345(Ft.), Average velocity =   2.437(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  10.933(Ft.)
Flow velocity =   2.44(Ft/s)
Travel time =    4.53 min.     TC =   19.73  min.
 Adding area flow to street
MOBILE HOME PARK subarea type
Runoff Coefficient = 0.886
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)  =  88.00
Pervious area fraction =  0.250; Impervious fraction =  0.750
Rainfall intensity =      2.721(In/Hr) for a   100.0 year storm
Subarea runoff =      2.793(CFS) for      1.159(Ac.)
Total runoff =      4.580(CFS) Total area =       1.829(Ac.)
Street flow at end of street =      4.580(CFS)
Half street flow at end of street =      4.580(CFS)
Depth of flow =   0.380(Ft.), Average velocity =   2.647(Ft/s)
Flow width (from curb towards crown)=  12.665(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.200 to Point/Station        6.210
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2354.600(Ft.)
Downstream point/station elevation =  2353.900(Ft.)
Pipe length  =    57.40(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     4.580(CFS)
Nearest computed pipe diameter  =     15.00(In.)
Calculated individual pipe flow  =     4.580(CFS)
Normal flow depth in pipe =    8.74(In.)
Flow top width inside pipe =   14.79(In.)



Critical Depth =   10.42(In.)
Pipe flow velocity =      6.17(Ft/s)
Travel time through pipe =    0.16 min.
Time of concentration (TC) =    19.88 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.210 to Point/Station        6.210
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.891
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.590
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.410
RI index for soil(AMC 3)  =  81.03
Pervious area fraction =  0.100; Impervious fraction =  0.900
Time of concentration =    19.88 min.
Rainfall intensity =      2.710(In/Hr) for a   100.0 year storm
Subarea runoff =      4.229(CFS) for      1.752(Ac.)
Total runoff =      8.809(CFS) Total area =       3.581(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.210 to Point/Station        6.200
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2353.900(Ft.)
Downstream point/station elevation =  2350.500(Ft.)
Pipe length  =   389.10(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     8.809(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =     8.809(CFS)
Normal flow depth in pipe =   13.31(In.)
Flow top width inside pipe =   15.80(In.)
Critical Depth =   13.78(In.)
Pipe flow velocity =      6.29(Ft/s)
Travel time through pipe =    1.03 min.
Time of concentration (TC) =    20.91 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.220 to Point/Station        6.220
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type
Runoff Coefficient = 0.890
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.640
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.360
RI index for soil(AMC 3)  =  80.27
Pervious area fraction =  0.100; Impervious fraction =  0.900



Time of concentration =    20.91 min.
Rainfall intensity =      2.642(In/Hr) for a   100.0 year storm
Subarea runoff =      5.299(CFS) for      2.253(Ac.)
Total runoff =     14.108(CFS) Total area =       5.834(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.220 to Point/Station        6.080
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2350.500(Ft.)
Downstream point/station elevation =  2350.000(Ft.)
Pipe length  =    14.70(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    14.108(CFS)
Nearest computed pipe diameter  =     18.00(In.)
Calculated individual pipe flow  =    14.108(CFS)
Normal flow depth in pipe =   11.39(In.)
Flow top width inside pipe =   17.35(In.)
Critical Depth =   16.61(In.)
Pipe flow velocity =     11.96(Ft/s)
Travel time through pipe =    0.02 min.
Time of concentration (TC) =    20.93 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.220 to Point/Station        6.080
**** CONFLUENCE OF MAIN STREAMS ****
______________________________________________________________________
The following data inside Main Stream is listed:
In Main Stream number: 5
Stream flow area =      5.834(Ac.)
Runoff from this stream =     14.108(CFS)
Time of concentration =   20.93 min.
Rainfall intensity =     2.641(In/Hr)
Summary of stream data:

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

1       27.135     11.88          3.505
2        6.695      9.55          3.909
3       29.806      9.25          3.972
4       26.713     12.50          3.418
5       14.108     20.93          2.641
Largest stream flow has longer or shorter time of concentration
Qp =     29.806 + sum of

  Qa          Tb/Ta
  27.135 *    0.779 =     21.129
  Qa          Tb/Ta
   6.695 *    0.968 =      6.485
  Qa          Tb/Ta
  26.713 *    0.741 =     19.781
  Qa          Tb/Ta



  14.108 *    0.442 =      6.236
Qp =     83.437

Total of 5 main streams to confluence:
Flow rates before confluence point:
      27.135       6.695      29.806      26.713      14.108
Area of streams before confluence:
        9.356        1.921        8.428        8.422        5.834

Results of confluence:
Total flow rate =     83.437(CFS)
Time of concentration =     9.253 min.
Effective stream area after confluence  =     33.961(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.080 to Point/Station        6.230
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2345.000(Ft.)
Downstream point/station elevation =  2240.500(Ft.)
Pipe length  =  1735.70(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    83.437(CFS)
Nearest computed pipe diameter  =     30.00(In.)
Calculated individual pipe flow  =    83.437(CFS)
Normal flow depth in pipe =   20.84(In.)
Flow top width inside pipe =   27.64(In.)
Critical depth could not be calculated.
Pipe flow velocity =     22.92(Ft/s)
Travel time through pipe =    1.26 min.
Time of concentration (TC) =    10.52 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.230 to Point/Station        6.240
**** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of natural channel elevation =   2240.500(Ft.)
End of natural channel elevation =   2225.200(Ft.)
Length of natural channel  =   331.500(Ft.)
Estimated mean flow rate at midpoint of channel =     95.700(CFS)

Natural valley channel type used
L.A. County flood control district formula for channel velocity:
 Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)
Velocity using mean channel flow =  10.06(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)

Normal channel slope =  0.0462
Corrected/adjusted channel slope =  0.0462
Travel time =    0.55 min.     TC =   11.06  min.



 Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.847
Decimal fraction soil group A = 0.660
Decimal fraction soil group B = 0.340
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
RI index for soil(AMC 3)  =  85.44
Pervious area fraction =  1.000; Impervious fraction =  0.000
Rainfall intensity =      3.633(In/Hr) for a   100.0 year storm
Subarea runoff =     30.718(CFS) for      9.983(Ac.)
Total runoff =    114.155(CFS) Total area =      43.944(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station        6.240 to Point/Station        6.250
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
______________________________________________________________________
Upstream point/station elevation =  2225.200(Ft.)
Downstream point/station elevation =  2222.100(Ft.)
Pipe length  =   154.30(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =   114.155(CFS)
Nearest computed pipe diameter  =     39.00(In.)
Calculated individual pipe flow  =   114.155(CFS)
Normal flow depth in pipe =   31.13(In.)
Flow top width inside pipe =   31.31(In.)
Critical depth could not be calculated.
Pipe flow velocity =     16.08(Ft/s)
Travel time through pipe =    0.16 min.
Time of concentration (TC) =    11.22 min.
End of computations, total study area =           43.94 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.415
Area averaged RI index number =  60.6



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/04/20  File:AREA07.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 7 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.000 to Point/Station        7.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   512.000(Ft.)
 Top (of initial area) elevation =  2368.600(Ft.)
 Bottom (of initial area) elevation =  2240.100(Ft.)
 Difference in elevation =   128.500(Ft.)
 Slope =    0.25098  s(percent)=      25.10
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.473 min.
 Rainfall intensity =      4.151(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.865
 Decimal fraction soil group A = 0.170
 Decimal fraction soil group B = 0.830
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.68
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     15.192(CFS)
 Total initial stream area =        4.233(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        7.010 to Point/Station        7.020



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ________________________________________________ ______________________  
 Upstream point/station elevation =  2240.100(Ft.)  
 Downstream point/station elevation =  2228.700(Ft.)  
 Pipe length  =   144.20(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    15.192(CFS)  
 Nearest computed pipe diameter  =     15.00(In.)  
 Calculated individual pipe flow  =    15.192(CFS)  
 Normal flow depth in pipe =   10.50(In.)  
 Flow top width inside pipe =   13.75(In.)  
 Critical dept h could not be calculated.  
 Pipe flow velocity =     16.57(Ft/s)  
 Travel time through pipe =    0.15 min.  
 Time of concentration (TC) =     8.62 min.  
 End of computations, total study area =            4.23 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  76.1  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/04/20  File:AREA08.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 8 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        8.000 to Point/Station        8.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   684.700(Ft.)
 Top (of initial area) elevation =  2367.000(Ft.)
 Bottom (of initial area) elevation =  2243.400(Ft.)
 Difference in elevation =   123.600(Ft.)
 Slope =    0.18052  s(percent)=      18.05
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.167 min.
 Rainfall intensity =      3.790(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.861
 Decimal fraction soil group A = 0.190
 Decimal fraction soil group B = 0.810
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.55
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     16.915(CFS)
 Total initial stream area =        5.185(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        8.010 to Point/Station        8.020



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2243.400(Ft.)  
 Downstream point/station elevation =  2234.700(Ft.)  
 Pipe length  =   124.30(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    16.915(CFS)  
 Nearest computed pipe diameter  =     15.00 (In.)  
 Calculated individual pipe flow  =    16.915(CFS)  
 Normal flow depth in pipe =   12.16(In.)  
 Flow top width inside pipe =   11.75(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     15.88(Ft/s)  
 Travel time through pipe =    0.13  min.  
 Time of concentration (TC) =    10.30 min.  
 End of computations, total study area =            5.18 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area a veraged RI index number =  75.9  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/04/20  File:AREA09.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 9 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        9.000 to Point/Station        9.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   648.700(Ft.)
 Top (of initial area) elevation =  2367.200(Ft.)
 Bottom (of initial area) elevation =  2241.600(Ft.)
 Difference in elevation =   125.600(Ft.)
 Slope =    0.19362  s(percent)=      19.36
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.811 min.
 Rainfall intensity =      3.858(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.848
 Decimal fraction soil group A = 0.750
 Decimal fraction soil group B = 0.250
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  84.85
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     31.264(CFS)
 Total initial stream area =        9.560(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station        9.010 to Point/Station        9.020



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2241.600(Ft.)  
 Downstream point/station elevation =  2236.100(Ft.)  
 Pipe length  =   146.50(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    31.264(CFS)  
 Nearest computed pipe diameter  =     21.00 (In.)  
 Calculated individual pipe flow  =    31.264(CFS)  
 Normal flow depth in pipe =   17.58(In.)  
 Flow top width inside pipe =   15.51(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     14.54(Ft/s)  
 Travel time through pipe =    0.17  min.  
 Time of concentration (TC) =     9.98 min.  
 End of computations, total study area =            9.56 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area a veraged RI index number =  69.8  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/04/20  File:AREA10.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 10 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       10.000 to Point/Station       10.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   233.700(Ft.)
 Top (of initial area) elevation =  2340.000(Ft.)
 Bottom (of initial area) elevation =  2258.500(Ft.)
 Difference in elevation =    81.500(Ft.)
 Slope =    0.34874  s(percent)=      34.87
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    5.797 min.
 Rainfall intensity =      5.019(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.874
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 1.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  89.80
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      2.083(CFS)
 Total initial stream area =        0.475(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       10.010 to Point/Station       10.020



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2258.500(Ft.)  
 Downstream point/station elevation =  2237.100(Ft.)  
 Pipe length  =   125.70(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     2.083(CFS)  
 Nearest computed pipe diameter  =      6.00 (In.)  
 Calculated individual pipe flow  =     2.083(CFS)  
 Normal flow depth in pipe =    4.45(In.)  
 Flow top width inside pipe =    5.26(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     13.34(Ft/s)  
 Travel time through pipe =    0.16  min.  
 Time of concentration (TC) =     5.95 min.  
 End of computations, total study area =            0.47 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area a veraged RI index number =  78.0  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/05/20  File:AREA11.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 11 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       11.000 to Point/Station       11.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   693.100(Ft.)
 Top (of initial area) elevation =  2346.600(Ft.)
 Bottom (of initial area) elevation =  2255.000(Ft.)
 Difference in elevation =    91.600(Ft.)
 Slope =    0.13216  s(percent)=      13.22
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   10.874 min.
 Rainfall intensity =      3.664(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.859
 Decimal fraction soil group A = 0.200
 Decimal fraction soil group B = 0.800
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.48
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =      8.442(CFS)
 Total initial stream area =        2.681(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       11.010 to Point/Station       11.020



 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of natural channel elevation =   2255.000(Ft.)  
 End of natural channel elevation =   2246.900(Ft.)  
 Length of natural channel  =   292.800(Ft.)  
 Estimated mean flow rate at midpoint of channel =     23.261(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel veloci ty:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =   5.19(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0277  
 Correcte d/adjusted channel slope =  0.0277  
 Travel time =    0.94 min.     TC =   11.81  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient = 0.854  
 Decimal fraction soil group A = 0.340  
 Decimal fraction soil gro up B = 0.660  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  87.56  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      3.516(In/Hr) for a   100.0 year storm  
 Subarea runoff =     28.258(CFS) for      9.412(Ac.)  
 Total runoff =     36.700(CFS)  Total area =      12.093(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       11.020 to Point/Station       11.030  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2246.900(Ft.)  
 Downstream point/station elevation =  2246.300(Ft.)  
 Pipe length  =   159.50(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    36.700(CFS)  
 Nearest computed pipe diameter  =     36.00(In.)  
 Calculated individual pipe flow  =    36.700(CFS)  
 Normal flow depth in pipe =   26.63(In.)  
 Flow top width inside pipe =   31.60(In.)  
 Critical Depth =   23.65(In.)  
 Pipe flow velocity =      6.55(Ft/s)  
 Travel time through pipe =    0.41 min.  
 Time of concentration (TC) =    12.22 min.  
 End of computati ons, total study area =           12.09 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  74.6  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/05/20  File:AREA12.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 12 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.000 to Point/Station       12.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   507.300(Ft.)
 Top (of initial area) elevation =  2370.400(Ft.)
 Bottom (of initial area) elevation =  2269.500(Ft.)
 Difference in elevation =   100.900(Ft.)
 Slope =    0.19890  s(percent)=      19.89
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    8.844 min.
 Rainfall intensity =      4.063(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.859
 Decimal fraction soil group A = 0.360
 Decimal fraction soil group B = 0.640
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  87.42
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     10.221(CFS)
 Total initial stream area =        2.927(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.010 to Point/Station       12.020



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 _______________________________________________________ _______________  
 Upstream point/station elevation =  2269.500(Ft.)  
 Downstream point/station elevation =  2259.500(Ft.)  
 Pipe length  =   113.40(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    10.221(CFS)  
 Nearest computed pipe diame ter  =     12.00(In.)  
 Calculated individual pipe flow  =    10.221(CFS)  
 Normal flow depth in pipe =    9.49(In.)  
 Flow top width inside pipe =    9.76(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     15.35(Ft/s)  
 Travel time throug h pipe =    0.12 min.  
 Time of concentration (TC) =     8.97 min.  
 End of computations, total study area =            2.93 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  74.0  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/05/20  File:AREA13.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 13 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       13.000 to Point/Station       13.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   227.100(Ft.)
 Top (of initial area) elevation =  2356.900(Ft.)
 Bottom (of initial area) elevation =  2352.900(Ft.)
 Difference in elevation =     4.000(Ft.)
 Slope =    0.01761  s(percent)=       1.76
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    5.894 min.
 Rainfall intensity =      4.977(In/Hr) for a   100.0 year storm 
 COMMERCIAL subarea type
 Runoff Coefficient = 0.893
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 1.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  74.80
 Pervious area fraction =  0.100; Impervious fraction =  0.900 
 Initial subarea runoff =      1.955(CFS)
 Total initial stream area =        0.440(Ac.)
 Pervious area fraction = 0.100

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       13.010 to Point/Station       13.020



 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of street segment elevation =  2352.900(Ft.)  
 End of street segment elevation =  2345.100(Ft.)  
 Length of street segment  =   816.600(Ft.)  
 Height of curb above gutter flowline  =    6.0(In.)  
 Width of half street (curb to crown)  =  20.000(Ft.)  
 Distance from crown to crossfall grade break  =  18.000( Ft.)  
 Slope from gutter to grade break (v/hz) =   0.065  
 Slope from grade break to crown (v/hz)  =   0.020  
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   2.000(Ft.)  
 Slope from curb to property line (v/hz) =   0.020  
 Gutter width =   2.000(Ft.)  
 Gutter hike from flowline =  2.000(In.)  
  Manning's N in gutter =  0.0150  
  Manning's N from gutter to grade break =  0.0150  
  Manning's N from grade break to crown =  0.0150  
 Estimated mean flow rate at midpoint of street =      5.182(CFS)  
 Depth of flow =   0.399(Ft.), Average velocity =   2.623(Ft/s)  
 Streetflow hydraulics at midpoint of street travel:  
 Halfstreet flow width =  13.596(Ft.)  
 Flow velocity =   2.62(Ft/s)  
 Travel time =    5.19 min.     TC =   11.08  min.  
  Adding area flow to street  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.885  
 Decimal fraction soil group A = 0.460  
 Decimal fraction soil group B = 0.540  
 Decimal fraction soil g roup C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  64.96  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Rainfall intensity =      3.630(In/Hr) for a   100.0 year storm  
 Subarea runoff =      6.368(CFS) for      1.982(Ac.)  
 Total runoff =      8.322(CFS)  Total area =       2.422(Ac.)  
 Street flow at end of street =      8.322(CFS)  
 Half street flow at end of street =      8.322(CFS)  
 Depth of flow =   0.456(Ft.), Average velocity =   2.941(Ft/s)  
 Flow width ( from curb towards crown)=  16.442(Ft.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.020 to Point/Station       13.030  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________ ________________________________________________________  
 Upstream point/station elevation =  2340.300(Ft.)  
 Downstream point/station elevation =  2339.400(Ft.)  
 Pipe length  =    93.60(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     8.322(CFS)  
 Nearest computed pipe diameter  =     18.00(In.)  
 Calculated individual pipe flow  =     8.322(CFS)  
 Normal flow depth in pipe =   12.27(In.)  
 Flow top width inside pipe =   16.77(In.)  
 Critical Dept h =   13.40(In.)  
 Pipe flow velocity =      6.49(Ft/s)  
 Travel time through pipe =    0.24 min.  
 Time of concentration (TC) =    11.32 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.020 t o Point/Station       13.030  
 **** SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.884  



 Decimal fraction soil group A = 0.530  
 Decimal fraction soil group B = 0.470  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  63.28  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    11.32 min.  
 Rainfall intensity =      3.591(In/Hr) for a   100.0 year storm  
 Subarea runoff =      2.210(CFS) for      0.696(Ac.)  
 Total runoff =     10.532(CFS)  Total area =       3.118(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.030 to Point/Station       13.040  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 _______________________________________________________ _______________  
 Upstream point/station elevation =  2339.400(Ft.)  
 Downstream point/station elevation =  2337.500(Ft.)  
 Pipe length  =   193.90(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    10.532(CFS)  
 Nearest computed pipe diame ter  =     18.00(In.)  
 Calculated individual pipe flow  =    10.532(CFS)  
 Normal flow depth in pipe =   14.98(In.)  
 Flow top width inside pipe =   13.46(In.)  
 Critical Depth =   14.96(In.)  
 Pipe flow velocity =      6.70(Ft/s)  
 Travel time through pipe =    0.48 min.  
 Time of concentration (TC) =    11.80 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.040 to Point/Station       13.040  
 **** SUBAREA FLOW ADDITION ****  
 _____________________ _________________________________________________  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.886  
 Decimal fraction soil group A = 0.370  
 Decimal fraction soil group B = 0.630  
 Decimal fraction soil group C = 0.000  
 Decimal fracti on soil group D = 0.000  
 RI index for soil(AMC 3)  =  67.12  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    11.80 min.  
 Rainfall intensity =      3.517(In/Hr) for a   100.0 year storm  
 Subarea runoff =     29.656(CFS) for      9.518(Ac.)  
 Total runoff =     40.188(CFS)  Total area =      12.636(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.040 to Point/Station       13.050  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2337.500(Ft.)  
 Downstream point/station elevation =  2335.000(Ft.)  
 Pipe length  =   248.80(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    40.188(CFS)  
 Nearest computed pipe diameter  =     30.00(In.)  
 Calculated individual pipe flow  =    40.188(CFS)  
 Normal flow depth in pipe =   24.00(In.)  
 Flow top width inside pipe =   24.00(In.)  
 Critical Depth =   25.59(In.)  
 Pipe flow velocity =      9.55(Ft/s)  
 Travel time through pipe =    0.43 min.  
 Time of concentration (TC) =    12.24 min.  
 
 



 ++++++++++++++ ++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.050 to Point/Station       13.050  
 **** SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 UNDEVELOPED (good cover) subarea            
 Runoff Coefficient = 0.791  
 Decimal fraction soil group A = 0.340  
 Decimal fraction soil group B = 0.580  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.080  
 RI index for soil(AMC 3)  =  73.76  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Time of concentration =    12.24 min.  
 Rainfall intensity =      3.454(In/Hr) for a   100.0 year storm  
 Subarea runoff =     14.246(CFS) for      5.212(Ac.)  
 Total runoff =     54.433 (CFS)  Total area =      17.848(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.050 to Point/Station       13.050  
 **** CONFLUENCE OF MAIN STREAMS ****  
 ____________________________________ __________________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 1  
 Stream flow area =     17.848(Ac.)  
 Runoff from this stream =     54.433(CFS)  
 Time of concentration =   12.24 min.  
 Rainfall intensity =     3. 454(In/Hr)  
 Program is now starting with Main Stream No. 2  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.060 to Point/Station       13.070  
 **** INITIAL AREA EVALUATION ****  
 ______________________________________________________________________  
 Initial area flow distance =   781.400(Ft.)  
 Top (of initial area) elevation =  2356.600(Ft.)  
 Bottom (of initial area) elevation =  2347.700(Ft.)  
 Difference in elevation =     8.900(Ft.)  
 Slope =    0.01139  s(percent)=       1.14  
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2  
 Initial area time of concentration =   10.543 min.  
 Rainfall intensity =      3.721(In/Hr) for a   100.0 year storm  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.890  
 Decimal fraction soil group A = 0.180  
 Decimal fraction soil group B = 0.590  
 Decimal fraction soil group C = 0.230  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  73.74  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Initial subarea runoff =      9.845(CFS)  
 Total initial stream area =        2.973(Ac.)  
 Pervious area fraction = 0.100  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ++++++++  
 Process from Point/Station       13.070 to Point/Station       13.080  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2343.300(F t.)  
 Downstream point/station elevation =  2339.200(Ft.)  
 Pipe length  =   816.70(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     9.845(CFS)  
 Nearest computed pipe diameter  =     21.00(In.)  
 Calculated individual pipe flow  =     9.845(CFS)  



 Normal flow depth in pipe =   15.23(In.)  
 Flow top width inside pipe =   18.74(In.)  
 Critical Depth =   14.03(In.)  
 Pipe flow velocity =      5.26(Ft/s)  
 Travel time through pipe =    2.59 min.  
 Time of concentration (TC) =    13.13 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.080 to Point/Station       13.080  
 **** SUBAREA FLOW ADDITION  ****  
 ______________________________________________________________________  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.889  
 Decimal fraction soil group A = 0.140  
 Decimal fraction soil group B = 0.720  
 Decimal fraction soil gro up C = 0.140  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  73.57  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    13.13 min.  
 Rainfall intensity =      3.335(In/Hr) for a   100.0 year storm  
 Subarea runoff =     54.630(CFS) for     18.433(Ac.)  
 Total runoff =     64.475(CFS)  Total area =      21.406(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.080 to Point/Station       13.090  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 _______________________________________________________ _______________  
 Upstream point/station elevation =  2339.200(Ft.)  
 Downstream point/station elevation =  2336.700(Ft.)  
 Pipe length  =   497.90(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    64.475(CFS)  
 Nearest computed pipe diame ter  =     42.00(In.)  
 Calculated individual pipe flow  =    64.475(CFS)  
 Normal flow depth in pipe =   31.27(In.)  
 Flow top width inside pipe =   36.64(In.)  
 Critical Depth =   30.22(In.)  
 Pipe flow velocity =      8.39(Ft/s)  
 Travel time through pipe =    0.99 min.  
 Time of concentration (TC) =    14.12 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.080 to Point/Station       13.090  
 **** CONFLUENCE OF MINOR STREAMS ****  
 _______________ _______________________________________________________  
 Along Main Stream number: 2 in normal stream number 1  
 Stream flow area =     21.406(Ac.)  
 Runoff from this stream =     64.475(CFS)  
 Time of concentration =   14.12 min.  
 Rainfall intensity =     3. 216(In/Hr)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.100 to Point/Station       13.110  
 **** INITIAL AREA EVALUATION ****  
 ______________________________________________________________________  
 Initial area flow distance =   483.400(Ft.)  
 Top (of initial area) elevation =  2357.800(Ft.)  
 Bottom (of initial area) elevation =  2348.100(Ft.)  
 Difference in elevation =     9.700 (Ft.)  
 Slope =    0.02007  s(percent)=       2.01  
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2  
 Initial area time of concentration =    7.769 min.  



 Rainfall intensity =      4.335(In/Hr) for a   100.0 year storm  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.892  
 Decimal fraction soil group A = 0.000  
 Decimal fraction soil group B = 1.000  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  74.80  
 Pervious area fraction =  0 .100; Impervious fraction =  0.900  
 Initial subarea runoff =      0.904(CFS)  
 Total initial stream area =        0.234(Ac.)  
 Pervious area fraction = 0.100  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Statio n       13.110 to Point/Station       13.120  
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of street segment elevation =  2348.100(Ft.)  
 End of street segment elevation =  2342.600(Ft.)  
 Length of street segment  =  1106.600(Ft.)  
 Height of curb above gutter flowline  =    6.0(In.)  
 Width of half street (curb to crown)  =  20.000(Ft.)  
 Dist ance from crown to crossfall grade break  =  18.000(Ft.)  
 Slope from gutter to grade break (v/hz) =   0.065  
 Slope from grade break to crown (v/hz)  =   0.020  
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =   2.000(Ft. )  
 Slope from curb to property line (v/hz) =   0.020  
 Gutter width =   2.000(Ft.)  
 Gutter hike from flowline =  2.000(In.)  
  Manning's N in gutter =  0.0150  
  Manning's N from gutter to grade break =  0.0150  
  Manning's N from grade break to crown =  0.015 0 
 Estimated mean flow rate at midpoint of street =      3.512(CFS)  
 Depth of flow =   0.392(Ft.), Average velocity =   1.864(Ft/s)  
 Streetflow hydraulics at midpoint of street travel:  
 Halfstreet flow width =  13.255(Ft.)  
 Flow velocity =   1.86(Ft/s)  
 Tr avel time =    9.89 min.     TC =   17.66  min.  
  Adding area flow to street  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.879  
 Decimal fraction soil group A = 0.650  
 Decimal fraction soil group B = 0.350  
 Decimal fraction soil grou p C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  60.40  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Rainfall intensity =      2.875(In/Hr) for a   100.0 year storm  
 Subarea runoff =      5.161(CFS) for      2.042(Ac.)  
 Total runoff =      6.066(CFS)  Total area =       2.276(Ac.)  
 Street flow at end of street =      6.066(CFS)  
 Half street flow at end of  street =      6.066(CFS)  
 Depth of flow =   0.457(Ft.), Average velocity =   2.127(Ft/s)  
 Flow width (from curb towards crown)=  16.509(Ft.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.120  to Point/Station       13.130  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2339.000(Ft.)  
 Downstream point/station elevation =  2338.8 00(Ft.)  
 Pipe length  =    41.30(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     6.066(CFS)  



 Nearest computed pipe diameter  =     18.00(In.)  
 Calculated individual pipe flow  =     6.066(CFS)  
 Normal flow depth in pipe =   12.52(In .)  
 Flow top width inside pipe =   16.57(In.)  
 Critical Depth =   11.42(In.)  
 Pipe flow velocity =      4.63(Ft/s)  
 Travel time through pipe =    0.15 min.  
 Time of concentration (TC) =    17.81 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.130 to Point/Station       13.130  
 **** SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.882  
 Decimal fraction soil group A = 0.460  
 Decimal fraction soil group B = 0.540  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  64.9 6 
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    17.81 min.  
 Rainfall intensity =      2.863(In/Hr) for a   100.0 year storm  
 Subarea runoff =      2.003(CFS) for      0.793(Ac.)  
 Total runoff =      8.068(CFS)  Total area =       3.069(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.130 to Point/Station       13.090  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ________________________ ______________________________________________  
 Upstream point/station elevation =  2338.800(Ft.)  
 Downstream point/station elevation =  2336.700(Ft.)  
 Pipe length  =   422.10(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     8.068(CF S)  
 Nearest computed pipe diameter  =     21.00(In.)  
 Calculated individual pipe flow  =     8.068(CFS)  
 Normal flow depth in pipe =   13.22(In.)  
 Flow top width inside pipe =   20.28(In.)  
 Critical Depth =   12.65(In.)  
 Pipe flow velocity =      5.06(Ft/s)  
 Travel time through pipe =    1.39 min.  
 Time of concentration (TC) =    19.20 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.130 to Point/Station       13.090  
 **** CONFLUENCE OF MINOR STREAMS ****  
 ______________________________________________________________________  
 Along Main Stream number: 2 in normal stream number 2  
 Stream flow area =      3.069(Ac.)  
 Runoff from this stream =      8.068(CFS)  
 Time of concentration =   19.20 min.  
 Rainfall intensity =     2.758(In/Hr)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.140 to Point/Station       13.150  
 **** INITIAL AREA EVALUATION *** *  
 ______________________________________________________________________  
 Initial area flow distance =   322.500(Ft.)  
 Top (of initial area) elevation =  2346.600(Ft.)  
 Bottom (of initial area) elevation =  2342.400(Ft.)  
 Difference in elevation =     4.2 00(Ft.)  
 Slope =    0.01302  s(percent)=       1.30  



 TC = k(0.300)*[(length^3)/(elevation change)]^0.2  
 Initial area time of concentration =    7.204 min.  
 Rainfall intensity =      4.502(In/Hr) for a   100.0 year storm  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.883  
 Decimal fraction soil group A = 0.840  
 Decimal fraction soil group B = 0.160  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  55.84  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Initial subarea runoff =      5.760(CFS)  
 Total initial stream area =        1.449(Ac.)  
 Pervious area fraction = 0.1 00 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.150 to Point/Station       13.090  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 __________________________________________________ ____________________  
 Upstream point/station elevation =  2337.100(Ft.)  
 Downstream point/station elevation =  2336.700(Ft.)  
 Pipe length  =    37.90(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     5.760(CFS)  
 Nearest computed pipe diameter  =     15.00(In.)  
 Calculated individual pipe flow  =     5.760(CFS)  
 Normal flow depth in pipe =   10.80(In.)  
 Flow top width inside pipe =   13.47(In.)  
 Critical Depth =   11.66(In.)  
 Pipe flow velocity =      6.09(Ft/s)  
 Travel time through pipe =    0.10 min.  
 Time of concentration (TC) =     7.31 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.150 to Point/Station       13.090  
 **** CONFLUENCE OF MINOR STREAMS ****  
 ______________________________________________________________________  
 Along Main Stream number: 2 in normal stream number 3  
 Stream flow area =      1.449(Ac.)  
 Runoff from this stream =      5.760(CFS)  
 Time of concentration =    7.31 min.  
 Rainfall intensity =     4.470(In/Hr)  
 Summary of stream data:  
 
 Stream   Flow rate      TC            Rainfall Intensity  
  No.       (CFS)       (min)                 (In/Hr)  
 
 
 1       64.475     14.12                 3.216  
 2        8.068     19.20                 2.758  
 3        5.760      7.31                 4.470  
 Largest stream flow has longer or shorter time of concentration  
 Qp =     64.475 + sum of  
    Qa          Tb/Ta  
     8.068 *    0.735 =      5.933  
    Qb         Ia/Ib  
     5.760 *    0. 719 =      4.144  
 Qp =     74.551  
 
 Total of 3 streams to confluence:  
 Flow rates before confluence point:  
       64.475       8.068       5.760  
 Area of streams before confluence:  
        21.406        3.069        1.449  
 Results of confluence:  



 Total flow rate =     74.551(CFS)  
 Time of concentration =    14.118 min.  
 Effective stream area after confluence =     25.924(Ac.)  
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++ +++++++++++++++  
 Process from Point/Station       13.090 to Point/Station       13.050  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  233 6.700(Ft.)  
 Downstream point/station elevation =  2335.000(Ft.)  
 Pipe length  =   341.30(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    74.551(CFS)  
 Nearest computed pipe diameter  =     42.00(In.)  
 Calculated individual pipe flow  =    74.551(CFS)  
 Normal flow depth in pipe =   36.75(In.)  
 Flow top width inside pipe =   27.78(In.)  
 Critical Depth =   32.45(In.)  
 Pipe flow velocity =      8.36(Ft/s)  
 Travel time through pipe =    0.68 min.  
 Time of concentration (TC) =    14.80 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.090 to Point/Station       13.090  
 **** SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.885  
 Decimal fraction soil group A = 0.350  
 Decimal fraction soil group B = 0.650  
 Decimal fraction soil group C =  0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  67.60  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    14.80 min.  
 Rainfall intensity =      3.141(In/Hr) for a   100.0 year storm  
 Subare a runoff =      1.912(CFS) for      0.688(Ac.)  
 Total runoff =     76.463(CFS)  Total area =      26.612(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.090 to Point/Station       13.050  
 * *** CONFLUENCE OF MAIN STREAMS ****  
 ______________________________________________________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 2  
 Stream flow area =     26.612(Ac.)  
 Runoff from this stream =     76.46 3(CFS)  
 Time of concentration =   14.80 min.  
 Rainfall intensity =     3.141(In/Hr)  
 Program is now starting with Main Stream No. 3  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.160 to Point/Station       13.170  
 **** INITIAL AREA EVALUATION ****  
 ______________________________________________________________________  
 Initi al area flow distance =   337.000(Ft.)  
 Top (of initial area) elevation =  2445.000(Ft.)  
 Bottom (of initial area) elevation =  2359.000(Ft.)  
 Difference in elevation =    86.000(Ft.)  
 Slope =    0.25519  s(percent)=      25.52  
 TC = k(0.940)*[(length^3)/( elevation change)]^0.2  
 Initial area time of concentration =   12.671 min.  
 Rainfall intensity =      3.395(In/Hr) for a   100.0 year storm  



 UNDEVELOPED (good cover) subarea            
 Runoff Coefficient = 0.866  
 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 =  1.000; Impervious fraction =  0.000  
 Initial subarea runoff =      3.000(CFS)  
 Total initial stream area =        1.020(Ac.)  
 Pervious area fraction = 1.000  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.170 to Point/Station       13.180  
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of street segment elevation =  2359.000(Ft.)  
 End of street segment elevation =  2351.800(Ft.)  
 Length of street segment  =   864.900(Ft.)  
 Height of curb above gutter flowline  =    6.0(In.)  
 Width of half street (curb to crown)  =  28.000(Ft.)  
 Distance from crown to crossfall grade break  =  26.000(Ft .)  
 Slope from gutter to grade break (v/hz) =   0.065  
 Slope from grade break to crown (v/hz)  =   0.020  
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  13.000(Ft.)  
 Slope from curb to property line (v/hz) =   0.020  
 Gutter width =   2.000(Ft.)  
 Gutter hike from flowline =  2.000(In.)  
  Manning's N in gutter =  0.0150  
  Manning's N from gutter to grade break =  0.0150  
  Manning's N from grade break to crown =  0.0150  
 Estimated mean flow rate at midpoint of street =      7.582(CFS)  
 Depth of flow =   0.452(Ft.), Average velocity =   2.729(Ft/s)  
 Streetflow hydraulics at midpoint of street travel:  
 Halfstreet flow width =  16.284(Ft.)  
 Flow velocity =   2.73(Ft/s)  
 Travel time =    5.28 min.     TC =   17.95  min.  
  Addi ng area flow to street  
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.869  
 Decimal fraction soil group A = 0.000  
 Decimal fraction soil group B = 0.130  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.870  
 RI index for soil(AMC 3)  =  86.52  
 Pervious area fraction =  0.500; Impervious fraction =  0.500  
 Rainfall intensity =      2.852(In/Hr) for a   100.0 year storm  
 Subarea runoff =      9.107(CFS) for      3.673(Ac.)  
 Total runoff =     12.107(CFS)  Total area =       4.693(Ac.)  
 Street flow at end of street =     12.107(CFS)  
 Half street flow at end of street =     12.107(CFS)  
 Depth of flow =   0.523(Ft.), Average velocity =   2.980(Ft/s)  
 Warning: depth of flow exce eds top of curb  
 Distance that curb overflow reaches into property =    1.14(Ft.)  
 Flow width (from curb towards crown)=  19.806(Ft.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.180 to Poin t/Station       13.190  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2345.800(Ft.)  
 Downstream point/station elevation =  2337.000(Ft.)  
 Pipe length  =   132.20(Ft.)   Manning's N = 0.013  



 No. of pipes = 1  Required pipe flow  =    12.107(CFS)  
 Nearest computed pipe diameter  =     15.00(In.)  
 Calculated individual pipe flow  =    12.107(CFS)  
 Normal flow depth in pipe =    9.48(In.)  
 Flow  top width inside pipe =   14.47(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     14.81(Ft/s)  
 Travel time through pipe =    0.15 min.  
 Time of concentration (TC) =    18.10 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.190 to Point/Station       13.190  
 **** SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.890  
 Decimal fraction soil group A = 0.000  
 Decimal fraction soil group B = 0.690  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.310  
 RI index for soil(AMC 3)  =  79.5 1 
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    18.10 min.  
 Rainfall intensity =      2.840(In/Hr) for a   100.0 year storm  
 Subarea runoff =      3.869(CFS) for      1.530(Ac.)  
 Total runoff =     15.976(CFS)  Total area =       6.223(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.190 to Point/Station       13.200  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ________________________ ______________________________________________  
 Upstream point/station elevation =  2337.000(Ft.)  
 Downstream point/station elevation =  2335.300(Ft.)  
 Pipe length  =   168.00(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    15.976(CFS)  
 Nearest computed pipe diameter  =     21.00(In.)  
 Calculated individual pipe flow  =    15.976(CFS)  
 Normal flow depth in pipe =   17.25(In.)  
 Flow top width inside pipe =   16.09(In.)  
 Critical Dept h =   17.70(In.)  
 Pipe flow velocity =      7.55(Ft/s)  
 Travel time through pipe =    0.37 min.  
 Time of concentration (TC) =    18.47 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.200 t o Point/Station       13.200  
 **** SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.886  
 Decimal fraction soil group A = 0.240  
 Decimal fraction soil group B = 0.660  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.100  
 RI index for soil(AMC 3)  =  71.71  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    18.47 min.  
 Rainfall intensity =      2.812(In/Hr) for a   100.0 year storm  
 Subarea runoff =     23.797(CFS) for      9.555(Ac.)  
 Total runoff =     39.772(CFS)  Total area =      15.778(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  



 Process from Point/Station       13.200 to Point/Station       13.050  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 _______________________________________________________ _______________  
 Upstream point/station elevation =  2335.300(Ft.)  
 Downstream point/station elevation =  2335.000(Ft.)  
 Pipe length  =    33.10(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    39.772(CFS)  
 Nearest computed pipe diame ter  =     30.00(In.)  
 Calculated individual pipe flow  =    39.772(CFS)  
 Normal flow depth in pipe =   25.13(In.)  
 Flow top width inside pipe =   22.13(In.)  
 Critical Depth =   25.48(In.)  
 Pipe flow velocity =      9.06(Ft/s)  
 Travel time through pipe =    0.06 min.  
 Time of concentration (TC) =    18.53 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.200 to Point/Station       13.050  
 **** CONFLUENCE OF MAIN STREAMS ****  
 ________________ ______________________________________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 3  
 Stream flow area =     15.778(Ac.)  
 Runoff from this stream =     39.772(CFS)  
 Time of concentration =   18.53 min.  
 Rainfal l intensity =     2.807(In/Hr)  
 Program is now starting with Main Stream No. 4  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.210 to Point/Station       13.220  
 **** INITIAL AREA EVALUATION ****  
 ______________________________________________________________________  
 Initial area flow distance =   268.800(Ft.)  
 Top (of initial area) elevation =  2356.600(Ft.)  
 Bottom (of initial area) elevation =  2346.200(Ft.)  
 Difference in elevation =    10.400(Ft.)  
 Slope =    0.03869  s(percent)=       3.87  
 TC = k(0.390)*[(length^3)/(elevation change)]^0.2  
 Initial area time of concentration =    7.004 mi n.  
 Rainfall intensity =      4.566(In/Hr) for a   100.0 year storm  
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.883  
 Decimal fraction soil group A = 0.000  
 Decimal fraction soil group B = 0.000  
 Decimal fraction soil group C = 0.0 00 
 Decimal fraction soil group D = 1.000  
 RI index for soil(AMC 3)  =  88.00  
 Pervious area fraction =  0.500; Impervious fraction =  0.500  
 Initial subarea runoff =      1.733(CFS)  
 Total initial stream area =        0.430(Ac.)  
 Pervious area fraction = 0.500  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.220 to Point/Station       13.230  
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 Top of street segment elevation =  2346.200(Ft.)  
 End of street segment elevation =  2341.900(Ft.)  
 Length of street segment   =   850.300(Ft.)  
 Height of curb above gutter flowline  =    6.0(In.)  
 Width of half street (curb to crown)  =  28.000(Ft.)  
 Distance from crown to crossfall grade break  =  26.000(Ft.)  
 Slope from gutter to grade break (v/hz) =   0.065  



 Slope from grade  break to crown (v/hz)  =   0.020  
 Street flow is on [1] side(s) of the street  
 Distance from curb to property line  =  13.000(Ft.)  
 Slope from curb to property line (v/hz) =   0.020  
 Gutter width =   2.000(Ft.)  
 Gutter hike from flowline =  2.000(In.)  
  Manning's N in gutter =  0.0150  
  Manning's N from gutter to grade break =  0.0150  
  Manning's N from grade break to crown =  0.0150  
 Estimated mean flow rate at midpoint of street =      7.127(CFS)  
 Depth of flow =   0.477(Ft.), Average velocity =   2.226 (Ft/s)  
 Streetflow hydraulics at midpoint of street travel:  
 Halfstreet flow width =  17.535(Ft.)  
 Flow velocity =   2.23(Ft/s)  
 Travel time =    6.37 min.     TC =   13.37  min.  
  Adding area flow to street  
 SINGLE FAMILY (1/4 Acre Lot)                 
 Runoff Coefficient = 0.859  
 Decimal fraction soil group A = 0.040  
 Decimal fraction soil group B = 0.570  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.390  
 RI index for soil(AMC 3)  =  79.96  
 Pervious area fraction =  0.500; Impervious fraction =  0.500  
 Rainfall intensity =      3.305(In/Hr) for a   100.0 year storm  
 Subarea runoff =     10.701(CFS) for      3.771(Ac.)  
 Total runoff =     12.434(CFS)  Total area =       4.201(Ac.)  
 Street flow  at end of street =     12.434(CFS)  
 Half street flow at end of street =     12.434(CFS)  
 Depth of flow =   0.572(Ft.), Average velocity =   2.390(Ft/s)  
 Warning: depth of flow exceeds top of curb  
 Distance that curb overflow reaches into property =    3.5 8(Ft.)  
 Flow width (from curb towards crown)=  22.245(Ft.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.230 to Point/Station       13.240  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2339.100(Ft.)  
 Downstream point/station elevation =  2338.900(Ft.)  
 Pipe length  =    45.10(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Requ ired pipe flow  =    12.434(CFS)  
 Nearest computed pipe diameter  =     24.00(In.)  
 Calculated individual pipe flow  =    12.434(CFS)  
 Normal flow depth in pipe =   16.62(In.)  
 Flow top width inside pipe =   22.15(In.)  
 Critical Depth =   15.21(In.)  
 Pipe flow velocity =      5.36(Ft/s)  
 Travel time through pipe =    0.14 min.  
 Time of concentration (TC) =    13.51 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.240 to Point/Station       13.240  
 **** SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.892  
 Decimal fraction soil group A = 0.060  
 Decimal fraction soil gro up B = 0.450  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.490  
 RI index for soil(AMC 3)  =  81.10  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    13.51 min.  



 Rainfall intensity =      3.288(In/Hr) for a   100.0 year storm  
 Subarea runoff =      9.011(CFS) for      3.072(Ac.)  
 Total runoff =     21.445(CFS)  Total area =       7.273(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.240 to Point/Station       13.050  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2338.900(Ft.)  
 Downstream point/station elevati on =  2335.000(Ft.)  
 Pipe length  =   784.50(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    21.445(CFS)  
 Nearest computed pipe diameter  =     27.00(In.)  
 Calculated individual pipe flow  =    21.445(CFS)  
 Normal flow depth in pipe =   21.70(In.)  
 Flow top width inside pipe =   21.44(In.)  
 Critical Depth =   19.45(In.)  
 Pipe flow velocity =      6.26(Ft/s)  
 Travel time through pipe =    2.09 min.  
 Time of c oncentration (TC) =    15.60 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.240 to Point/Station       13.050  
 **** CONFLUENCE OF MAIN STREAMS ****  
 ______________________________________ ________________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 4  
 Stream flow area =      7.273(Ac.)  
 Runoff from this stream =     21.445(CFS)  
 Time of concentration =   15.60 min.  
 Rainfall intensity =     3.06 0(In/Hr)  
 Program is now starting with Main Stream No. 5  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.060 to Point/Station       13.250  
 **** INITIAL AREA EVALUATION ****  
 __________________ ____________________________________________________  
 Initial area flow distance =   472.000(Ft.)  
 Top (of initial area) elevation =  2356.600(Ft.)  
 Bottom (of initial area) elevation =  2351.600(Ft.)  
 Difference in elevation =     5.000(Ft.)  
 Slope =    0.01059  s(percent)=       1.06  
 TC = k(0.300)*[(length^3)/(elevation change)]^0.2  
 Initial area time of concentration =    8.744 min.  
 Rainfall intensity =      4.087(In/Hr) for a   100.0 year storm  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.891  
 Decimal fraction soil group A = 0.000  
 Decimal fraction soil group B = 1.000  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =   74.80  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Initial subarea runoff =      4.534(CFS)  
 Total initial stream area =        1.245(Ac.)  
 Pervious area fraction = 0.100  
 
 
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ +++++++++  
 Process from Point/Station       13.250 to Point/Station       13.260  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2347.100( Ft.)  



 Downstream point/station elevation =  2338.800(Ft.)  
 Pipe length  =   829.60(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =     4.534(CFS)  
 Nearest computed pipe diameter  =     15.00(In.)  
 Calculated individual pipe flow  =     4.534(CFS)  
 Normal flow depth in pipe =    9.26(In.)  
 Flow top width inside pipe =   14.58(In.)  
 Critical Depth =   10.35(In.)  
 Pipe flow velocity =      5.70(Ft/s)  
 Travel time through pipe =    2.43 min.  
 Time of concentration (TC) =    11.17 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.260 to Point/Station       13.260  
 **** SUBAREA FLOW ADDITION  ****  
 ______________________________________________________________________  
 COMMERCIAL subarea type                      
 Runoff Coefficient = 0.888  
 Decimal fraction soil group A = 0.290  
 Decimal fraction soil group B = 0.670  
 Decimal fraction soil gro up C = 0.000  
 Decimal fraction soil group D = 0.040  
 RI index for soil(AMC 3)  =  69.80  
 Pervious area fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    11.17 min.  
 Rainfall intensity =      3.616(In/Hr) for a   100.0 year storm  
 Subarea runoff =     59.156(CFS) for     18.433(Ac.)  
 Total runoff =     63.689(CFS)  Total area =      19.678(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.260 to Point/Station       13.270  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2338.800(Ft.)  
 Downstream point/station elevation =  2335.100(Ft.)  
 Pipe length  =   744.80(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    63.689(CFS)  
 Nearest computed pipe diameter  =     42.00(In.)  
 Calculated individual pipe flow  =    63.689(CFS)  
 Normal flow depth in pipe =   31.08(In.)  
 Flow top width inside pipe =   36.85(In.)  
 Critical Depth =   30.02(In.)  
 Pipe flow velocity =      8.34(Ft/s)  
 Travel time through pipe =    1.49 min.  
 Time of concentration (TC) =    12.66 min.  
 
 
 +++++++++++++ +++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.270 to Point/Station       13.270  
 **** SUBAREA FLOW ADDITION ****  
 ______________________________________________________________________  
 COMMERCIAL subarea ty pe                      
 Runoff Coefficient = 0.892  
 Decimal fraction soil group A = 0.000  
 Decimal fraction soil group B = 0.620  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.380  
 RI index for soil(AMC 3)  =  80.58  
 Pervious ar ea fraction =  0.100; Impervious fraction =  0.900  
 Time of concentration =    12.66 min.  
 Rainfall intensity =      3.396(In/Hr) for a   100.0 year storm  
 Subarea runoff =      4.657(CFS) for      1.537(Ac.)  
 Total runoff =     68.347(CFS)  Total area =      21.215(Ac.)  
 



 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.270 to Point/Station       13 .050  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2335.100(Ft.)  
 Downstream point/station elevation =  2335.000(Ft.)  
 Pipe length  =    24.60(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    68.347(CFS)  
 Nearest computed pipe diameter  =     42.00(In.)  
 Calculated individual pipe flow  =    68.347(CFS)  
 Normal flow depth in pipe =   37.80(In.)  
 Flow top width inside pipe =   25.20(In.)  
 Critical Depth =   31.07(In.)  
 Pipe flow velocity =      7.50(Ft/s)  
 Travel time through pipe =    0.05 min.  
 Time of concentration (TC) =    12.71 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process  from Point/Station       13.270 to Point/Station       13.050  
 **** CONFLUENCE OF MAIN STREAMS ****  
 ______________________________________________________________________  
 The following data inside Main Stream is listed:  
 In Main Stream number: 5  
 Stream flow area =     21.215(Ac.)  
 Runoff from this stream =     68.347(CFS)  
 Time of concentration =   12.71 min.  
 Rainfall intensity =     3.389(In/Hr)  
 Summary of stream data:  
 
 Stream   Flow rate      TC            Rainfall Intensity  
  No.       (CFS)       (min)                 (In/Hr)  
 
 
 1       54.433     12.24           3.454  
 2       76.463     14.80           3.141  
 3       39.772     18.53           2.807  
 4       21.445     15.60           3.060  
 5       68.347     12.71           3.389  
 Largest stream flow has longer or shorter time of concentration  
 Qp =     76.463 + sum of  
    Qb         Ia/Ib  
    54.433 *    0.909 =     49.502  
    Qa          Tb/Ta  
    39.772 *    0.799 =     31.759  
    Qa          Tb/Ta  
    21.445 *    0.949 =     20.346  
    Qb         Ia/Ib  
    68.347 *    0.927 =     63.348  
 Qp =    241.418  
 
 Total of 5 main streams to confluence:  
 Flow rates before confluence point:  
       54.433      76.463      39.772      21.445      68.347  
 Area of streams before confluence:  
        17.848       26.612       15.778        7.273       21.215  
 
 
 Results of confluence:  
 Total flow rate =    241.418(CFS)  
 Time of concentration =    14 .799 min.  
 Effective stream area after confluence  =     88.726(Ac.)  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  



 Process from Point/Station       13.050 to Point/Station       13.280  
 **** PIPEFLOW TRAVEL TIME (Program estima ted size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2330.000(Ft.)  
 Downstream point/station elevation =  2304.000(Ft.)  
 Pipe length  =  1640.70(Ft.)   Manning's N = 0.013  
 No. of pipes  = 1  Required pipe flow  =   241.418(CFS)  
 Nearest computed pipe diameter  =     54.00(In.)  
 Calculated individual pipe flow  =   241.418(CFS)  
 Normal flow depth in pipe =   43.13(In.)  
 Flow top width inside pipe =   43.31(In.)  
 Critical Depth =   50.92(I n.)  
 Pipe flow velocity =     17.74(Ft/s)  
 Travel time through pipe =    1.54 min.  
 Time of concentration (TC) =    16.34 min.  
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.280 to Point/Station       13.290  
 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****  
 ________________________________________________________ ______________  
 Top of natural channel elevation =   2304.000(Ft.)  
 End of natural channel elevation =   2258.000(Ft.)  
 Length of natural channel  =   713.400(Ft.)  
 Estimated mean flow rate at midpoint of channel =    281.131(CFS)  
 
 Natural valley channel type used  
 L.A. County flood control district formula for channel velocity:  
  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)  
 Velocity using mean channel flow =  16.56(Ft/s)  
 
 Correction to map slope used on extremely rugged channels with  
 drops  and waterfalls (Plate D - 6.2)  
  Normal channel slope =  0.0645  
 Corrected/adjusted channel slope =  0.0645  
 Travel time =    0.72 min.     TC =   17.06  min.  
 
 
  Adding area flow to channel  
 UNDEVELOPED (poor cover) subarea            
 Runoff Coefficient =  0.840  
 Decimal fraction soil group A = 0.510  
 Decimal fraction soil group B = 0.490  
 Decimal fraction soil group C = 0.000  
 Decimal fraction soil group D = 0.000  
 RI index for soil(AMC 3)  =  86.43  
 Pervious area fraction =  1.000; Impervious fraction =  0.000  
 Rainfall intensity =      2.926(In/Hr) for a   100.0 year storm  
 Subarea runoff =     71.731(CFS) for     29.190(Ac.)  
 Total runoff =    313.149(CFS)  Total area =     117.916(Ac.)  
 
 
 +++++++++ +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
 Process from Point/Station       13.290 to Point/Station       13.300  
 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 _________________________________________________________________ _____  
 Upstream point/station elevation =  2258.000(Ft.)  
 Downstream point/station elevation =  2249.600(Ft.)  
 Pipe length  =   168.30(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =   313.149(CFS)  
 Nearest computed pipe diameter  =     48.00(In.)  
 Calculated individual pipe flow  =   313.149(CFS)  
 Normal flow depth in pipe =   38.34(In.)  
 Flow top width inside pipe =   38.48(In.)  
 Critical depth could not be calculated.  
 Pipe flow velocity =     29.10(Ft/s)  



 Travel time through pipe =    0.10 min.  
 Time of concentration (TC) =    17.15 min.  
 End of computations, total study area =          117.92 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 0.397   
 Area averaged RI index number =  58.2  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/05/20  File:AREA14.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 14 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       14.000 to Point/Station       14.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   595.000(Ft.)
 Top (of initial area) elevation =  2370.000(Ft.)
 Bottom (of initial area) elevation =  2279.500(Ft.)
 Difference in elevation =    90.500(Ft.)
 Slope =    0.15210  s(percent)=      15.21
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    9.946 min.
 Rainfall intensity =      3.832(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.860
 Decimal fraction soil group A = 0.240
 Decimal fraction soil group B = 0.760
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  88.22
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     13.715(CFS)
 Total initial stream area =        4.162(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       14.010 to Point/Station       14.020



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2279.500(Ft.)  
 Downstream point/station elevation =  2274.400(Ft.)  
 Pipe length  =   141.40(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    13.715(CFS)  
 Nearest computed pipe diameter  =     18.00(In.)  
 Calculated individual pipe flow  =    13.715(CF S)  
 Normal flow depth in pipe =   10.97(In.)  
 Flow top width inside pipe =   17.56(In.)  
 Critical Depth =   16.48(In.)  
 Pipe flow velocity =     12.17(Ft/s)  
 Travel time through pipe =    0.19 min.  
 Time of concentration (TC) =    10.14 min.  
 End of comput ations, total study area =            4.16 (Ac.)  
 The following figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  75.4  
 
  



   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1 
  Rational Hydrology Study        Date: 11/05/20  File:AREA15.out 
 ------------------------------------------------------------------------
  BEAUMONT POINTE
 PRELIMINARY HYDROLOGY STUDY
 AREA 15 DEVELOPED
 100-YEAR 
 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

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

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

 Program License Serial Number 6094

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

 2 year, 1 hour precipitation =  0.551(In.) 
 100 year, 1 hour precipitation =  1.560(In.)

 Storm event year = 100.0
 Calculated rainfall intensity data:
 1 hour intensity =  1.560(In/Hr) 
 Slope of intensity duration curve = 0.5000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       15.000 to Point/Station       15.010 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Initial area flow distance =   838.600(Ft.)
 Top (of initial area) elevation =  2366.000(Ft.)
 Bottom (of initial area) elevation =  2287.800(Ft.)
 Difference in elevation =    78.200(Ft.)
 Slope =    0.09325  s(percent)=       9.33
 TC = k(0.530)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =   12.583 min.
 Rainfall intensity =      3.407(In/Hr) for a   100.0 year storm 
 UNDEVELOPED (poor cover) subarea
 Runoff Coefficient = 0.848
 Decimal fraction soil group A = 0.520
 Decimal fraction soil group B = 0.480
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 0.000
 RI index for soil(AMC 3)  =  86.37
 Pervious area fraction =  1.000; Impervious fraction =  0.000 
 Initial subarea runoff =     22.150(CFS)
 Total initial stream area =        7.671(Ac.)
 Pervious area fraction = 1.000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       15.010 to Point/Station       15.020



 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****  
 ______________________________________________________________________  
 Upstream point/station elevation =  2287.800(Ft.)  
 Downstream point/station elevation =  2283.200(Ft.)  
 Pipe length  =   123.60(Ft.)   Manning's N = 0.013  
 No. of pipes = 1  Required pipe flow  =    22.150(CFS)  
 Nearest computed pipe diameter  =     21.00(In.)  
 Calculated individual pipe flow  =    22.150(CFS)  
 Normal flow depth in pipe =   13.25(In.)  
 Flow top width in side pipe =   20.26(In.)  
 Critical Depth =   19.70(In.)  
 Pipe flow velocity =     13.85(Ft/s)  
 Travel time through pipe =    0.15 min.  
 Time of concentration (TC) =    12.73 min.  
 End of computations, total study area =            7.67 (Ac.)  
 The following  figures may   
 be used for a unit hydrograph study of the same area.   
 
 Area averaged pervious area fraction(Ap) = 1.000   
 Area averaged RI index number =  72.3  
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 3ÌÏÐÅ ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ƽÖƳÈÚƾ ˮ   ʣƚʣʫʪ
 3ÌÏÐÅ ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ƽÖƳÈÚƾ  ˮ   ʣƚʣʧʣ
 3ÔÒÅÅÔ ÆÌÏ× ÉÓ ÏÎ ǁʦǂ ÓÉÄÅƽÓƾ ÏÆ ÔÈÅ ÓÔÒÅÅÔ 
 $ÉÓÔÁÎÃÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ  ˮ  ʦʨƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ ƽÖƳÈÚƾ ˮ   ʣƚʣʧʣ
 'ÕÔÔÅÒ ×ÉÄÔÈ ˮ   ʧƚʣʣʣƽ&Ôƚƾ
 'ÕÔÔÅÒ ÈÉËÅ ÆÒÏÍ ÆÌÏ×ÌÉÎÅ ˮ  ʧƚʣʣʣƽ)Îƚƾ
  -ÁÎÎÉÎÇʎÓ . ÉÎ ÇÕÔÔÅÒ ˮ  ʣƚʣʦʪʣ
  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ˮ  ʣƚʣʦʪʣ
  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ˮ  ʣƚʣʦʪʣ
 %ÓÔÉÍÁÔÅÄ ÍÅÁÎ ÆÌÏ× ÒÁÔÅ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ˮ      ʬƚʨʫʣƽ#&3ƾ
 $ÅÐÔÈ ÏÆ ÆÌÏ× ˮ   ʣƚʩʦʪƽ&ÔƚƾƗ !ÖÅÒÁÇÅ ÖÅÌÏÃÉÔÙ ˮ   ʨƚʨʨʣƽ&ÔƳÓƾ
 3ÔÒÅÅÔÆÌÏ× ÈÙÄÒÁÕÌÉÃÓ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ÔÒÁÖÅÌƙ
 (ÁÌÆÓÔÒÅÅÔ ÆÌÏ× ×ÉÄÔÈ ˮ  ʦʩƚʩʨʩƽ&Ôƚƾ
 &ÌÏ× ÖÅÌÏÃÉÔÙ ˮ   ʨƚʨʨƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ˮ    ʫƚʪʨ ÍÉÎƚ     4# ˮ   ʦʦƚʬʩ  ÍÉÎƚ
  !ÄÄÉÎÇ ÁÒÅÁ ÆÌÏ× ÔÏ ÓÔÒÅÅÔ
 3).',% &!-),9 ƽʦƳʩ !ÃÒÅ ,ÏÔƾ                
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʪʦ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʣʭʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʬʭʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʦʩʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʪƚʨʮ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʪʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʪʣʣ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʨƚʪʧʫƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ



 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʮƚʫʮʬƽ#&3ƾ ÆÏÒ      ʨƚʧʨʨƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʦʧƚʦʫʨƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ       ʨƚʬʭʩƽ!Ãƚƾ
 3ÔÒÅÅÔ ÆÌÏ× ÁÔ ÅÎÄ ÏÆ ÓÔÒÅÅÔ ˮ     ʦʧƚʦʫʨƽ#&3ƾ
 (ÁÌÆ ÓÔÒÅÅÔ ÆÌÏ× ÁÔ ÅÎÄ ÏÆ ÓÔÒÅÅÔ ˮ     ʦʧƚʦʫʨƽ#&3ƾ
 $ÅÐÔÈ ÏÆ ÆÌÏ× ˮ   ʣƚʩʬʮƽ&ÔƚƾƗ !ÖÅÒÁÇÅ ÖÅÌÏÃÉÔÙ ˮ   ʨƚʬʫʦƽ&ÔƳÓƾ
 &ÌÏ× ×ÉÄÔÈ ƽÆÒÏÍ ÃÕÒÂ ÔÏ×ÁÒÄÓ ÃÒÏ×Îƾˮ  ʦʬƚʫʧʬƽ&Ôƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʧʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʨʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʭʮƚʬʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʬƚʭʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ  ʦʣʧʨƚʭʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʧƚʦʫʨƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʦʪƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʧƚʦʫʨƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʦʨƚʪʣƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ    ʮƚʣʣƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ ÄÅÐÔÈ ÃÏÕÌÄ ÎÏÔ ÂÅ ÃÁÌÃÕÌÁÔÅÄƚ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ     ʦʣƚʩʪƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʦƚʫʨ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʦʨƚʨʭ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʧʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʨʣ
 ǉǉǉǉ #/.&,5%.#% /& -!). 342%!-3 ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÄÁÔÁ ÉÎÓÉÄÅ -ÁÉÎ 3ÔÒÅÁÍ ÉÓ ÌÉÓÔÅÄƙ
 )Î -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʦ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ      ʨƚʬʭʩƽ!Ãƚƾ
 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ     ʦʧƚʦʫʨƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʦʨƚʨʭ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʨƚʨʣʩƽ)ÎƳ(Òƾ
 0ÒÏÇÒÁÍ ÉÓ ÎÏ× ÓÔÁÒÔÉÎÇ ×ÉÔÈ -ÁÉÎ 3ÔÒÅÁÍ .Ïƚ ʧ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʩʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʪʣ
 ǉǉǉǉ ).)4)!, !2%! %6!,5!4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÆÌÏ× ÄÉÓÔÁÎÃÅ ˮ   ʪʪʬƚʫʣʣƽ&Ôƚƾ
 4ÏÐ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʩʭʪƚʣʣʣƽ&Ôƚƾ
 "ÏÔÔÏÍ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʮʨƚʫʣʣƽ&Ôƚƾ
 $ÉÆÆÅÒÅÎÃÅ ÉÎ ÅÌÅÖÁÔÉÏÎ ˮ    ʮʦƚʩʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ˮ    ʣƚʦʫʨʮʧ  ÓƽÐÅÒÃÅÎÔƾˮ      ʦʫƚʨʮ
 4# ˮ ËƽʣƚʮʩʣƾǉǁƽÌÅÎÇÔÈʉʨƾƳƽÅÌÅÖÁÔÉÏÎ ÃÈÁÎÇÅƾǂʉʣƚʧ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÔÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʦʫƚʮʨʨ ÍÉÎƚ



 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʧƚʮʨʬƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 5.$%6%,/0%$ ƽÇÏÏÄ ÃÏÖÅÒƾ ÓÕÂÁÒÅÁ           
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʪʮ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʣʪʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʮʪʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʮʣƚʩʨ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʦƚʣʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʣʣʣ
 )ÎÉÔÉÁÌ ÓÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʦƚʮʨʧƽ#&3ƾ
 4ÏÔÁÌ ÉÎÉÔÉÁÌ ÓÔÒÅÁÍ ÁÒÅÁ ˮ        ʣƚʬʫʫƽ!Ãƚƾ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ ʦƚʣʣʣ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʪʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʫʣ
 ǉǉǉǉ 342%%4 &,/7 42!6%, 4)-% ˩ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÏÐ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʮʨƚʫʣʣƽ&Ôƚƾ
 %ÎÄ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʫʪƚʣʣʣƽ&Ôƚƾ
 ,ÅÎÇÔÈ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ  ˮ   ʮʦʮƚʨʣʣƽ&Ôƚƾ
 (ÅÉÇÈÔ ÏÆ ÃÕÒÂ ÁÂÏÖÅ ÇÕÔÔÅÒ ÆÌÏ×ÌÉÎÅ  ˮ    ʫƚʣƽ)Îƚƾ
 7ÉÄÔÈ ÏÆ ÈÁÌÆ ÓÔÒÅÅÔ ƽÃÕÒÂ ÔÏ ÃÒÏ×Îƾ  ˮ  ʧʭƚʣʣʣƽ&Ôƚƾ
 $ÉÓÔÁÎÃÅ ÆÒÏÍ ÃÒÏ×Î ÔÏ ÃÒÏÓÓÆÁÌÌ ÇÒÁÄÅ ÂÒÅÁË  ˮ  ʧʫƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ƽÖƳÈÚƾ ˮ   ʣƚʣʫʪ
 3ÌÏÐÅ ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ƽÖƳÈÚƾ  ˮ   ʣƚʣʧʣ
 3ÔÒÅÅÔ ÆÌÏ× ÉÓ ÏÎ ǁʦǂ ÓÉÄÅƽÓƾ ÏÆ ÔÈÅ ÓÔÒÅÅÔ 
 $ÉÓÔÁÎÃÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ  ˮ  ʦʨƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ ƽÖƳÈÚƾ ˮ   ʣƚʣʧʣ
 'ÕÔÔÅÒ ×ÉÄÔÈ ˮ   ʧƚʣʣʣƽ&Ôƚƾ
 'ÕÔÔÅÒ ÈÉËÅ ÆÒÏÍ ÆÌÏ×ÌÉÎÅ ˮ  ʧƚʣʣʣƽ)Îƚƾ
  -ÁÎÎÉÎÇʎÓ . ÉÎ ÇÕÔÔÅÒ ˮ  ʣƚʣʦʪʣ
  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ˮ  ʣƚʣʦʪʣ
  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ˮ  ʣƚʣʦʪʣ
 %ÓÔÉÍÁÔÅÄ ÍÅÁÎ ÆÌÏ× ÒÁÔÅ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ˮ      ʫƚʫʭʬƽ#&3ƾ
 $ÅÐÔÈ ÏÆ ÆÌÏ× ˮ   ʣƚʨʫʩƽ&ÔƚƾƗ !ÖÅÒÁÇÅ ÖÅÌÏÃÉÔÙ ˮ   ʩƚʨʬʨƽ&ÔƳÓƾ
 3ÔÒÅÅÔÆÌÏ× ÈÙÄÒÁÕÌÉÃÓ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ÔÒÁÖÅÌƙ
 (ÁÌÆÓÔÒÅÅÔ ÆÌÏ× ×ÉÄÔÈ ˮ  ʦʦƚʭʩʨƽ&Ôƚƾ
 &ÌÏ× ÖÅÌÏÃÉÔÙ ˮ   ʩƚʨʬƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ˮ    ʨƚʪʣ ÍÉÎƚ     4# ˮ   ʧʣƚʩʩ  ÍÉÎƚ
  !ÄÄÉÎÇ ÁÒÅÁ ÆÌÏ× ÔÏ ÓÔÒÅÅÔ
 3).',% &!-),9 ƽʦƳʩ !ÃÒÅ ,ÏÔƾ                
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʩʦ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʭʫʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʦʩʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʫƚʮʨ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʪʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʪʣʣ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʧƚʫʬʨƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ



 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʮƚʩʨʪƽ#&3ƾ ÆÏÒ      ʩƚʦʮʪƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʦʦƚʨʫʬƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ       ʩƚʮʫʦƽ!Ãƚƾ
 3ÔÒÅÅÔ ÆÌÏ× ÁÔ ÅÎÄ ÏÆ ÓÔÒÅÅÔ ˮ     ʦʦƚʨʫʬƽ#&3ƾ
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 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʫʭƚʮʩʩƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʩʧƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʫʭƚʮʩʩƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʨʨƚʧʭƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʨʩƚʣʬƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ $ÅÐÔÈ ˮ   ʨʦƚʧʣƽ)Îƚƾ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ      ʭƚʩʧƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʧƚʦʩ ÍÉÎƚ



 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʧʧƚʭʬ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʮʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʮʣ
 ǉǉǉǉ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʭʪ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʦʪʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʭʪʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʦƚʮʧ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʧʧƚʭʬ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʧƚʪʧʬƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ     ʦʭƚʪʨʩƽ#&3ƾ ÆÏÒ      ʭƚʧʮʧƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʭʬƚʩʬʭƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ      ʨʬƚʧʮʭƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʣʮʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʣʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʧƚʩʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʣƚʦʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ   ʩʫʨƚʫʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʭʬƚʩʬʭƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʩʪƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʭʬƚʩʬʭƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʨʭƚʣʫƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʨʧƚʪʣƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ $ÅÐÔÈ ˮ   ʨʩƚʪʫƽ)Îƚƾ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ      ʭƚʬʭƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʭʭ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʧʨƚʬʪ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʣʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʣʣ
 ǉǉǉǉ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʭʫ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʦƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʩƚʭʣ



 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʧʨƚʬʪ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʧƚʩʬʮƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʪƚʧʨʫƽ#&3ƾ ÆÏÒ      ʧƚʨʭʨƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʮʧƚʬʦʩƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ      ʨʮƚʫʭʦƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʣʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʣƚʦʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʣƚʣʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ    ʧʨƚʪʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʮʧƚʬʦʩƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʩʭƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʮʧƚʬʦʩƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʨʭƚʮʦƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʨʬƚʫʧƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ $ÅÐÔÈ ˮ   ʨʪƚʣʨƽ)Îƚƾ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ      ʭƚʪʣƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʣʪ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʧʨƚʭʣ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ
 ǉǉǉǉ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5.$%6%,/0%$ ƽÇÏÏÄ ÃÏÖÅÒƾ ÓÕÂÁÒÅÁ           
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʬʩʭ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʨʩʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʫʫʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʧƚʪʩ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʦƚʣʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʣʣʣ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʧʨƚʭʣ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʧƚʩʬʬƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʪƚʫʬʦƽ#&3ƾ ÆÏÒ      ʨƚʣʫʧƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʮʭƚʨʭʪƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ      ʩʧƚʬʩʨƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ
 ǉǉǉǉ #/.&,5%.#% /& -!). 342%!-3 ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÄÁÔÁ ÉÎÓÉÄÅ -ÁÉÎ 3ÔÒÅÁÍ ÉÓ ÌÉÓÔÅÄƙ
 )Î -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʦ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ     ʩʧƚʬʩʨƽ!Ãƚƾ



 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ     ʮʭƚʨʭʪƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʧʨƚʭʣ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʧƚʩʬʬƽ)ÎƳ(Òƾ
 0ÒÏÇÒÁÍ ÉÓ ÎÏ× ÓÔÁÒÔÉÎÇ ×ÉÔÈ -ÁÉÎ 3ÔÒÅÁÍ .Ïƚ ʧ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʧʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʨʣ
 ǉǉǉǉ ).)4)!, !2%! %6!,5!4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÆÌÏ× ÄÉÓÔÁÎÃÅ ˮ   ʨʭʩƚʦʣʣƽ&Ôƚƾ
 4ÏÐ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʩʪʣƚʣʣʣƽ&Ôƚƾ
 "ÏÔÔÏÍ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʫʫƚʨʣʣƽ&Ôƚƾ
 $ÉÆÆÅÒÅÎÃÅ ÉÎ ÅÌÅÖÁÔÉÏÎ ˮ    ʭʨƚʬʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ˮ    ʣƚʧʦʬʮʦ  ÓƽÐÅÒÃÅÎÔƾˮ      ʧʦƚʬʮ
 4# ˮ ËƽʣƚʮʩʣƾǉǁƽÌÅÎÇÔÈʉʨƾƳƽÅÌÅÖÁÔÉÏÎ ÃÈÁÎÇÅƾǂʉʣƚʧ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÔÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʦʨƚʬʭʣ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʨƚʧʪʪƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 5.$%6%,/0%$ ƽÇÏÏÄ ÃÏÖÅÒƾ ÓÕÂÁÒÅÁ           
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʪʮ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʦʧʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʭʭʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʭʮƚʫʨ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʦƚʣʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʣʣʣ
 )ÎÉÔÉÁÌ ÓÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʩƚʪʣʫƽ#&3ƾ
 4ÏÔÁÌ ÉÎÉÔÉÁÌ ÓÔÒÅÁÍ ÁÒÅÁ ˮ        ʦƚʫʦʦƽ!Ãƚƾ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ ʦƚʣʣʣ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʨʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʩʣ
 ǉǉǉǉ 342%%4 &,/7 42!6%, 4)-% ˩ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÏÐ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʫʫƚʨʣʣƽ&Ôƚƾ
 %ÎÄ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʮƚʭʣʣƽ&Ôƚƾ
 ,ÅÎÇÔÈ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ  ˮ  ʦʩʣʧƚʬʣʣƽ&Ôƚƾ
 (ÅÉÇÈÔ ÏÆ ÃÕÒÂ ÁÂÏÖÅ ÇÕÔÔÅÒ ÆÌÏ×ÌÉÎÅ  ˮ    ʫƚʣƽ)Îƚƾ
 7ÉÄÔÈ ÏÆ ÈÁÌÆ ÓÔÒÅÅÔ ƽÃÕÒÂ ÔÏ ÃÒÏ×Îƾ  ˮ  ʧʭƚʣʣʣƽ&Ôƚƾ
 $ÉÓÔÁÎÃÅ ÆÒÏÍ ÃÒÏ×Î ÔÏ ÃÒÏÓÓÆÁÌÌ ÇÒÁÄÅ ÂÒÅÁË  ˮ  ʧʫƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ƽÖƳÈÚƾ ˮ   ʣƚʣʫʪ
 3ÌÏÐÅ ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ƽÖƳÈÚƾ  ˮ   ʣƚʣʧʣ
 3ÔÒÅÅÔ ÆÌÏ× ÉÓ ÏÎ ǁʦǂ ÓÉÄÅƽÓƾ ÏÆ ÔÈÅ ÓÔÒÅÅÔ 
 $ÉÓÔÁÎÃÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ  ˮ  ʦʨƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ ƽÖƳÈÚƾ ˮ   ʣƚʣʧʣ
 'ÕÔÔÅÒ ×ÉÄÔÈ ˮ   ʧƚʣʣʣƽ&Ôƚƾ
 'ÕÔÔÅÒ ÈÉËÅ ÆÒÏÍ ÆÌÏ×ÌÉÎÅ ˮ  ʧƚʣʣʣƽ)Îƚƾ
  -ÁÎÎÉÎÇʎÓ . ÉÎ ÇÕÔÔÅÒ ˮ  ʣƚʣʦʪʣ
  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ˮ  ʣƚʣʦʪʣ



  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ˮ  ʣƚʣʦʪʣ
 %ÓÔÉÍÁÔÅÄ ÍÅÁÎ ÆÌÏ× ÒÁÔÅ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ˮ      ʭƚʭʮʮƽ#&3ƾ
 $ÅÐÔÈ ÏÆ ÆÌÏ× ˮ   ʣƚʪʧʣƽ&ÔƚƾƗ !ÖÅÒÁÇÅ ÖÅÌÏÃÉÔÙ ˮ   ʧƚʧʧʧƽ&ÔƳÓƾ
 7ÁÒÎÉÎÇƙ ÄÅÐÔÈ ÏÆ ÆÌÏ× ÅØÃÅÅÄÓ ÔÏÐ ÏÆ ÃÕÒÂ
 $ÉÓÔÁÎÃÅ ÔÈÁÔ ÃÕÒÂ ÏÖÅÒÆÌÏ× ÒÅÁÃÈÅÓ ÉÎÔÏ ÐÒÏÐÅÒÔÙ ˮ    ʦƚʣʣƽ&Ôƚƾ
 3ÔÒÅÅÔÆÌÏ× ÈÙÄÒÁÕÌÉÃÓ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ÔÒÁÖÅÌƙ
 (ÁÌÆÓÔÒÅÅÔ ÆÌÏ× ×ÉÄÔÈ ˮ  ʦʮƚʫʫʮƽ&Ôƚƾ
 &ÌÏ× ÖÅÌÏÃÉÔÙ ˮ   ʧƚʧʧƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ˮ   ʦʣƚʪʧ ÍÉÎƚ     4# ˮ   ʧʩƚʨʣ  ÍÉÎƚ
  !ÄÄÉÎÇ ÁÒÅÁ ÆÌÏ× ÔÏ ÓÔÒÅÅÔ
 3).',% &!-),9 ƽʦƳʩ !ÃÒÅ ,ÏÔƾ                
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʨʮ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʭʧʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʦʭʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʬƚʪʩ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʪʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʪʣʣ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʧƚʩʪʦƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʭƚʬʨʪƽ#&3ƾ ÆÏÒ      ʩƚʧʩʮƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʦʨƚʧʩʧƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ       ʪƚʭʫʣƽ!Ãƚƾ
 3ÔÒÅÅÔ ÆÌÏ× ÁÔ ÅÎÄ ÏÆ ÓÔÒÅÅÔ ˮ     ʦʨƚʧʩʧƽ#&3ƾ
 (ÁÌÆ ÓÔÒÅÅÔ ÆÌÏ× ÁÔ ÅÎÄ ÏÆ ÓÔÒÅÅÔ ˮ     ʦʨƚʧʩʧƽ#&3ƾ
 $ÅÐÔÈ ÏÆ ÆÌÏ× ˮ   ʣƚʪʮʣƽ&ÔƚƾƗ !ÖÅÒÁÇÅ ÖÅÌÏÃÉÔÙ ˮ   ʧƚʨʧʨƽ&ÔƳÓƾ
 7ÁÒÎÉÎÇƙ ÄÅÐÔÈ ÏÆ ÆÌÏ× ÅØÃÅÅÄÓ ÔÏÐ ÏÆ ÃÕÒÂ
 $ÉÓÔÁÎÃÅ ÔÈÁÔ ÃÕÒÂ ÏÖÅÒÆÌÏ× ÒÅÁÃÈÅÓ ÉÎÔÏ ÐÒÏÐÅÒÔÙ ˮ    ʩƚʪʦƽ&Ôƚƾ
 &ÌÏ× ×ÉÄÔÈ ƽÆÒÏÍ ÃÕÒÂ ÔÏ×ÁÒÄÓ ÃÒÏ×Îƾˮ  ʧʨƚʦʬʩƽ&Ôƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʩʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʪʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʧƚʮʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʦƚʭʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ    ʪʬƚʨʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʨƚʧʩʧƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʦʭƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʨƚʧʩʧƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʦʨƚʩʭƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʦʪƚʫʧƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ $ÅÐÔÈ ˮ   ʦʫƚʨʣƽ)Îƚƾ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ      ʮƚʨʨƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʦʣ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʧʩƚʩʣ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʪʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʪʣ
 ǉǉǉǉ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ



 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʭʭ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʭʨʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʦʬʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʬƚʨʭ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʧʩƚʩʣ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʧƚʩʩʫƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʨƚʫʮʦƽ#&3ƾ ÆÏÒ      ʦƚʬʣʣƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʦʫƚʮʨʨƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ       ʬƚʪʫʣƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʪʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʦƚʭʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʣƚʣʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ    ʮʦƚʧʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʫƚʮʨʨƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʧʦƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʫƚʮʨʨƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʦʨƚʬʦƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʦʮƚʮʮƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ $ÅÐÔÈ ˮ   ʦʭƚʦʦƽ)Îƚƾ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ     ʦʣƚʦʮƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʦʪ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʧʩƚʪʪ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʪʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ
 ǉǉǉǉ #/.&,5%.#% /& -!). 342%!-3 ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÄÁÔÁ ÉÎÓÉÄÅ -ÁÉÎ 3ÔÒÅÁÍ ÉÓ ÌÉÓÔÅÄƙ
 )Î -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʧ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ      ʬƚʪʫʣƽ!Ãƚƾ
 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ     ʦʫƚʮʨʨƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʧʩƚʪʪ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʧƚʩʨʮƽ)ÎƳ(Òƾ
 0ÒÏÇÒÁÍ ÉÓ ÎÏ× ÓÔÁÒÔÉÎÇ ×ÉÔÈ -ÁÉÎ 3ÔÒÅÁÍ .Ïƚ ʨ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʫʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʬʣ
 ǉǉǉǉ ).)4)!, !2%! %6!,5!4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
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 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʦʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʧʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʫʩƚʬʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʩƚʬʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ   ʪʭʣƚʬʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʭƚʬʩʬƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʧʦƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʭƚʬʩʬƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʦʪƚʫʦƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʦʭƚʨʪƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ $ÅÐÔÈ ˮ   ʦʭƚʬʮƽ)Îƚƾ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ      ʮƚʬʮƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʮʮ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʦʣƚʨʪ ÍÉÎƚ
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 ǉǉǉǉ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʭʭ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʨʬʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʩʩʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʦʮʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʣƚʪʭ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʦʣƚʨʪ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʨƚʬʪʬƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ     ʪʣƚʣʭʨƽ#&3ƾ ÆÏÒ     ʦʪƚʣʣʫƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʫʭƚʭʨʣƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ      ʧʣƚʨʬʨƽ!Ãƚƾ
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 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʧʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʨʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʩƚʬʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʨƚʣʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ   ʨʨʭƚʦʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʫʭƚʭʨʣƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʩʧƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʫʭƚʭʨʣƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʨʨƚʦʮƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʨʩƚʧʣƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ $ÅÐÔÈ ˮ   ʨʦƚʧʣƽ)Îƚƾ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ      ʭƚʩʪƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʫʬ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʦʦƚʣʦ ÍÉÎƚ
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 ǉǉǉǉ #/.&,5%.#% /& -)./2 342%!-3 ǉǉǉǉ
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 !ÌÏÎÇ -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʪ ÉÎ ÎÏÒÍÁÌ ÓÔÒÅÁÍ ÎÕÍÂÅÒ ʦ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ     ʧʣƚʨʬʨƽ!Ãƚƾ
 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ     ʫʭƚʭʨʣƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʦʦƚʣʦ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʨƚʫʩʦƽ)ÎƳ(Òƾ
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 ǉǉǉǉ ).)4)!, !2%! %6!,5!4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÆÌÏ× ÄÉÓÔÁÎÃÅ ˮ   ʪʭʪƚʫʣʣƽ&Ôƚƾ
 4ÏÐ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʭʣƚʣʣʣƽ&Ôƚƾ
 "ÏÔÔÏÍ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʬʣƚʣʣʣƽ&Ôƚƾ
 $ÉÆÆÅÒÅÎÃÅ ÉÎ ÅÌÅÖÁÔÉÏÎ ˮ    ʦʣƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ˮ    ʣƚʣʦʬʣʭ  ÓƽÐÅÒÃÅÎÔƾˮ       ʦƚʬʦ
 4# ˮ ËƽʣƚʨʣʣƾǉǁƽÌÅÎÇÔÈʉʨƾƳƽÅÌÅÖÁÔÉÏÎ ÃÈÁÎÇÅƾǂʉʣƚʧ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÔÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʭƚʫʫʨ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʩƚʦʣʪƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʭʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʮʪʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʣʪʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʪʨƚʧʣ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 )ÎÉÔÉÁÌ ÓÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʦƚʧʣʨƽ#&3ƾ
 4ÏÔÁÌ ÉÎÉÔÉÁÌ ÓÔÒÅÁÍ ÁÒÅÁ ˮ        ʣƚʨʨʨƽ!Ãƚƾ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ ʣƚʦʣʣ
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 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʪʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʫʣ
 ǉǉǉǉ 342%%4 &,/7 42!6%, 4)-% ˩ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÏÐ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʬʣƚʣʣʣƽ&Ôƚƾ
 %ÎÄ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʫʨƚʦʣʣƽ&Ôƚƾ
 ,ÅÎÇÔÈ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ  ˮ  ʦʦʧʣƚʣʣʣƽ&Ôƚƾ
 (ÅÉÇÈÔ ÏÆ ÃÕÒÂ ÁÂÏÖÅ ÇÕÔÔÅÒ ÆÌÏ×ÌÉÎÅ  ˮ    ʫƚʣƽ)Îƚƾ
 7ÉÄÔÈ ÏÆ ÈÁÌÆ ÓÔÒÅÅÔ ƽÃÕÒÂ ÔÏ ÃÒÏ×Îƾ  ˮ  ʧʣƚʣʣʣƽ&Ôƚƾ
 $ÉÓÔÁÎÃÅ ÆÒÏÍ ÃÒÏ×Î ÔÏ ÃÒÏÓÓÆÁÌÌ ÇÒÁÄÅ ÂÒÅÁË  ˮ  ʦʭƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ƽÖƳÈÚƾ ˮ   ʣƚʣʫʪ
 3ÌÏÐÅ ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ƽÖƳÈÚƾ  ˮ   ʣƚʣʧʣ
 3ÔÒÅÅÔ ÆÌÏ× ÉÓ ÏÎ ǁʦǂ ÓÉÄÅƽÓƾ ÏÆ ÔÈÅ ÓÔÒÅÅÔ 
 $ÉÓÔÁÎÃÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ  ˮ   ʧƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ ƽÖƳÈÚƾ ˮ   ʣƚʣʧʣ
 'ÕÔÔÅÒ ×ÉÄÔÈ ˮ   ʧƚʣʣʣƽ&Ôƚƾ
 'ÕÔÔÅÒ ÈÉËÅ ÆÒÏÍ ÆÌÏ×ÌÉÎÅ ˮ  ʧƚʣʣʣƽ)Îƚƾ
  -ÁÎÎÉÎÇʎÓ . ÉÎ ÇÕÔÔÅÒ ˮ  ʣƚʣʦʪʣ
  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ˮ  ʣƚʣʦʪʣ
  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ˮ  ʣƚʣʦʪʣ
 %ÓÔÉÍÁÔÅÄ ÍÅÁÎ ÆÌÏ× ÒÁÔÅ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ˮ      ʧƚʩʪʦƽ#&3ƾ
 $ÅÐÔÈ ÏÆ ÆÌÏ× ˮ   ʣƚʨʩʪƽ&ÔƚƾƗ !ÖÅÒÁÇÅ ÖÅÌÏÃÉÔÙ ˮ   ʦƚʭʫʣƽ&ÔƳÓƾ
 3ÔÒÅÅÔÆÌÏ× ÈÙÄÒÁÕÌÉÃÓ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ÔÒÁÖÅÌƙ
 (ÁÌÆÓÔÒÅÅÔ ÆÌÏ× ×ÉÄÔÈ ˮ  ʦʣƚʮʦʪƽ&Ôƚƾ
 &ÌÏ× ÖÅÌÏÃÉÔÙ ˮ   ʦƚʭʫƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ˮ   ʦʣƚʣʩ ÍÉÎƚ     4# ˮ   ʦʭƚʬʣ  ÍÉÎƚ
  !ÄÄÉÎÇ ÁÒÅÁ ÆÌÏ× ÔÏ ÓÔÒÅÅÔ



 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʭʦ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʩʬʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʪʨʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʫʩƚʬʧ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʧƚʬʮʩƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʧƚʩʦʮƽ#&3ƾ ÆÏÒ      ʣƚʮʭʧƽ!Ãƚƾ
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 0ÉÐÅ ÌÅÎÇÔÈ  ˮ   ʩʩʮƚʣʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʮʪƚʭʭʨƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʩʪƚʣʣƽ)Îƚƾ



 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʮʪƚʭʭʨƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʨʭƚʭʦƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʨʣƚʮʮƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ $ÅÐÔÈ ˮ   ʨʫƚʣʬƽ)Îƚƾ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ      ʮƚʩʫƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʬʮ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʦʪƚʨʮ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʭʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ
 ǉǉǉǉ #/.&,5%.#% /& -!). 342%!-3 ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÄÁÔÁ ÉÎÓÉÄÅ -ÁÉÎ 3ÔÒÅÁÍ ÉÓ ÌÉÓÔÅÄƙ
 )Î -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʪ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ     ʨʦƚʣʨʣƽ!Ãƚƾ
 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ     ʮʪƚʭʭʨƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʦʪƚʨʮ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʨƚʣʭʣƽ)ÎƳ(Òƾ
 3ÕÍÍÁÒÙ ÏÆ ÓÔÒÅÁÍ ÄÁÔÁƙ

 3ÔÒÅÁÍ   &ÌÏ× ÒÁÔÅ      4#            2ÁÉÎÆÁÌÌ )ÎÔÅÎÓÉÔÙ
  .Ïƚ       ƽ#&3ƾ       ƽÍÉÎƾ                 ƽ)ÎƳ(Òƾ

  ʦ       ʮʭƚʨʭʪ     ʧʨƚʭʣ          ʧƚʩʬʬ
  ʧ       ʦʫƚʮʨʨ     ʧʩƚʪʪ          ʧƚʩʨʮ
  ʨ        ʪƚʩʫʧ      ʬƚʨʩ          ʩƚʩʪʮ
  ʩ       ʦʣƚʭʪʬ      ʭƚʧʦ          ʩƚʧʦʭ
  ʪ       ʮʪƚʭʭʨ     ʦʪƚʨʮ          ʨƚʣʭʣ
 ,ÁÒÇÅÓÔ ÓÔÒÅÁÍ ÆÌÏ× ÈÁÓ ÌÏÎÇÅÒ ÏÒ ÓÈÏÒÔÅÒ ÔÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ
 1Ð ˮ     ʮʭƚʨʭʪ ˩ ÓÕÍ ÏÆ
    1Á          4ÂƳ4Á
    ʦʫƚʮʨʨ ǉ    ʣƚʮʫʮ ˮ     ʦʫƚʩʦʦ
    1Â         )ÁƳ)Â
     ʪƚʩʫʧ ǉ    ʣƚʪʪʪ ˮ      ʨƚʣʨʩ
    1Â         )ÁƳ)Â
    ʦʣƚʭʪʬ ǉ    ʣƚʪʭʬ ˮ      ʫƚʨʬʫ
    1Â         )ÁƳ)Â
    ʮʪƚʭʭʨ ǉ    ʣƚʭʣʩ ˮ     ʬʬƚʦʦʣ
 1Ð ˮ    ʧʣʦƚʨʦʬ

 4ÏÔÁÌ ÏÆ ʪ ÍÁÉÎ ÓÔÒÅÁÍÓ ÔÏ ÃÏÎÆÌÕÅÎÃÅƙ
 &ÌÏ× ÒÁÔÅÓ ÂÅÆÏÒÅ ÃÏÎÆÌÕÅÎÃÅ ÐÏÉÎÔƙ
       ʮʭƚʨʭʪ      ʦʫƚʮʨʨ       ʪƚʩʫʧ      ʦʣƚʭʪʬ      ʮʪƚʭʭʨ
 !ÒÅÁ ÏÆ ÓÔÒÅÁÍÓ ÂÅÆÏÒÅ ÃÏÎÆÌÕÅÎÃÅƙ
        ʩʧƚʬʩʨ        ʬƚʪʫʣ        ʦƚʨʬʬ        ʧƚʭʮʪ       ʨʦƚʣʨʣ

 2ÅÓÕÌÔÓ ÏÆ ÃÏÎÆÌÕÅÎÃÅƙ



 4ÏÔÁÌ ÆÌÏ× ÒÁÔÅ ˮ    ʧʣʦƚʨʦʬƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʧʨƚʬʮʭ ÍÉÎƚ
 %ÆÆÅÃÔÉÖÅ ÓÔÒÅÁÍ ÁÒÅÁ ÁÆÔÅÒ ÃÏÎÆÌÕÅÎÃÅ  ˮ     ʭʪƚʫʣʪƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʮʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʩʪƚʣʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʦʣƚʣʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ  ʦʮʫʧƚʪʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ   ʧʣʦƚʨʦʬƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʩʭƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ   ʧʣʦƚʨʦʬƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʩʦƚʮʦƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʨʦƚʮʫƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ ÄÅÐÔÈ ÃÏÕÌÄ ÎÏÔ ÂÅ ÃÁÌÃÕÌÁÔÅÄƚ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ     ʦʬƚʧʮƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʦƚʭʮ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʧʪƚʫʮ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʦʦʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʮʣ
 ǉǉǉǉ #/.&,5%.#% /& -!). 342%!-3 ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÄÁÔÁ ÉÎÓÉÄÅ -ÁÉÎ 3ÔÒÅÁÍ ÉÓ ÌÉÓÔÅÄƙ
 )Î -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʦ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ     ʭʪƚʫʣʪƽ!Ãƚƾ
 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ    ʧʣʦƚʨʦʬƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʧʪƚʫʮ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʧƚʨʭʩƽ)ÎƳ(Òƾ
 0ÒÏÇÒÁÍ ÉÓ ÎÏ× ÓÔÁÒÔÉÎÇ ×ÉÔÈ -ÁÉÎ 3ÔÒÅÁÍ .Ïƚ ʧ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʣʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʦʣ
 ǉǉǉǉ ).)4)!, !2%! %6!,5!4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÆÌÏ× ÄÉÓÔÁÎÃÅ ˮ   ʫʨʪƚʩʣʣƽ&Ôƚƾ
 4ÏÐ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʪʦʣƚʣʣʣƽ&Ôƚƾ
 "ÏÔÔÏÍ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʩʧʣƚʣʣʣƽ&Ôƚƾ
 $ÉÆÆÅÒÅÎÃÅ ÉÎ ÅÌÅÖÁÔÉÏÎ ˮ    ʮʣƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ˮ    ʣƚʦʩʦʫʩ  ÓƽÐÅÒÃÅÎÔƾˮ      ʦʩƚʦʫ
 4# ˮ ËƽʣƚʩʭʣƾǉǁƽÌÅÎÇÔÈʉʨƾƳƽÅÌÅÖÁÔÉÏÎ ÃÈÁÎÇÅƾǂʉʣƚʧ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÔÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʮƚʨʭʣ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʨƚʮʩʪƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3).',% &!-),9 ƽʦ !ÃÒÅ ,ÏÔƾ                  
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʩʧ



 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʣʬʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʪʩʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʨʮʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʮƚʨʭ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʭʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʧʣʣ
 )ÎÉÔÉÁÌ ÓÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʮƚʮʩʧƽ#&3ƾ
 4ÏÔÁÌ ÉÎÉÔÉÁÌ ÓÔÒÅÁÍ ÁÒÅÁ ˮ        ʧƚʮʮʨƽ!Ãƚƾ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ ʣƚʭʣʣ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʦʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʧʣ
 ǉǉǉǉ .!452!, #(!..%, 4)-% ˩ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÏÐ ÏÆ ÎÁÔÕÒÁÌ ÃÈÁÎÎÅÌ ÅÌÅÖÁÔÉÏÎ ˮ   ʧʩʧʣƚʣʣʣƽ&Ôƚƾ
 %ÎÄ ÏÆ ÎÁÔÕÒÁÌ ÃÈÁÎÎÅÌ ÅÌÅÖÁÔÉÏÎ ˮ   ʧʨʮʫƚʬʣʣƽ&Ôƚƾ
 ,ÅÎÇÔÈ ÏÆ ÎÁÔÕÒÁÌ ÃÈÁÎÎÅÌ  ˮ   ʪʪʧƚʣʣʣƽ&Ôƚƾ
 %ÓÔÉÍÁÔÅÄ ÍÅÁÎ ÆÌÏ× ÒÁÔÅ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÃÈÁÎÎÅÌ ˮ     ʨʣƚʬʪʪƽ#&3ƾ

 .ÁÔÕÒÁÌ ÖÁÌÌÅÙ ÃÈÁÎÎÅÌ ÔÙÐÅ ÕÓÅÄ
 ,ƚ!ƚ #ÏÕÎÔÙ ÆÌÏÏÄ ÃÏÎÔÒÏÌ ÄÉÓÔÒÉÃÔ ÆÏÒÍÕÌÁ ÆÏÒ ÃÈÁÎÎÅÌ ÖÅÌÏÃÉÔÙƙ
  6ÅÌÏÃÉÔÙƽÆÔƳÓƾ ˮ ƽʬ ˩ ʭƽÑƽ%ÎÇÌÉÓÈ 5ÎÉÔÓƾʉƚʨʪʧƾƽÓÌÏÐÅʉʣƚʪƾ
 6ÅÌÏÃÉÔÙ ÕÓÉÎÇ ÍÅÁÎ ÃÈÁÎÎÅÌ ÆÌÏ× ˮ   ʫƚʮʨƽ&ÔƳÓƾ

 #ÏÒÒÅÃÔÉÏÎ ÔÏ ÍÁÐ ÓÌÏÐÅ ÕÓÅÄ ÏÎ ÅØÔÒÅÍÅÌÙ ÒÕÇÇÅÄ ÃÈÁÎÎÅÌÓ ×ÉÔÈ
 ÄÒÏÐÓ ÁÎÄ ×ÁÔÅÒÆÁÌÌÓ ƽ0ÌÁÔÅ $Ɯʫƚʧƾ
  .ÏÒÍÁÌ ÃÈÁÎÎÅÌ ÓÌÏÐÅ ˮ  ʣƚʣʩʧʧ
 #ÏÒÒÅÃÔÅÄƳÁÄÊÕÓÔÅÄ ÃÈÁÎÎÅÌ ÓÌÏÐÅ ˮ  ʣƚʣʩʧʧ
 4ÒÁÖÅÌ ÔÉÍÅ ˮ    ʦƚʨʨ ÍÉÎƚ     4# ˮ   ʦʣƚʬʦ  ÍÉÎƚ

  !ÄÄÉÎÇ ÁÒÅÁ ÆÌÏ× ÔÏ ÃÈÁÎÎÅÌ
 3).',% &!-),9 ƽʦ !ÃÒÅ ,ÏÔƾ                  
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʣʩ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʧʫʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʬʧʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʧʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʣƚʦʦ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʭʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʧʣʣ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʨƚʫʮʨƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ     ʨʬƚʧʣʩƽ#&3ƾ ÆÏÒ     ʦʧƚʪʨʧƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʩʬƚʦʩʫƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ      ʦʪƚʪʧʪƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʧʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʨʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ



 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʮʫƚʬʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʮƚʦʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ  ʦʨʩʣƚʬʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʩʬƚʦʩʫƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʧʬƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʩʬƚʦʩʫƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʧʣƚʧʣƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʧʨƚʩʩƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ ÄÅÐÔÈ ÃÏÕÌÄ ÎÏÔ ÂÅ ÃÁÌÃÕÌÁÔÅÄƚ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ     ʦʩƚʬʭƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʦƚʪʦ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʦʧƚʧʧ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʨʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʨʣ
 ǉǉǉǉ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʭʪ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʩʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʫʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʫʫƚʩʣ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʦʧƚʧʧ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʨƚʩʪʬƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ     ʫʩƚʧʨʦƽ#&3ƾ ÆÏÒ     ʧʣƚʮʭʮƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ    ʦʦʦƚʨʬʬƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ      ʨʫƚʪʦʩƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʨʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʩʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʪʮƚʦʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʨʫƚʣʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ   ʩʭʭƚʭʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ   ʦʦʦƚʨʬʬƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʨʨƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ   ʦʦʦƚʨʬʬƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʧʫƚʦʫƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʧʫƚʬʫƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ ÄÅÐÔÈ ÃÏÕÌÄ ÎÏÔ ÂÅ ÃÁÌÃÕÌÁÔÅÄƚ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ     ʧʧƚʣʪƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʨʬ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʦʧƚʪʮ ÍÉÎƚ



 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʨʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʩʣ
 ǉǉǉǉ #/.&,5%.#% /& -)./2 342%!-3 ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 !ÌÏÎÇ -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʧ ÉÎ ÎÏÒÍÁÌ ÓÔÒÅÁÍ ÎÕÍÂÅÒ ʦ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ     ʨʫƚʪʦʩƽ!Ãƚƾ
 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ    ʦʦʦƚʨʬʬƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʦʧƚʪʮ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʨƚʩʣʫƽ)ÎƳ(Òƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʪʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʫʣ
 ǉǉǉǉ ).)4)!, !2%! %6!,5!4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÆÌÏ× ÄÉÓÔÁÎÃÅ ˮ   ʨʭʩƚʮʣʣƽ&Ôƚƾ
 4ÏÐ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʩʦʪƚʮʣʣƽ&Ôƚƾ
 "ÏÔÔÏÍ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʩʣʧƚʪʣʣƽ&Ôƚƾ
 $ÉÆÆÅÒÅÎÃÅ ÉÎ ÅÌÅÖÁÔÉÏÎ ˮ    ʦʨƚʩʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ˮ    ʣƚʣʨʩʭʦ  ÓƽÐÅÒÃÅÎÔƾˮ       ʨƚʩʭ
 4# ˮ ËƽʣƚʨʣʣƾǉǁƽÌÅÎÇÔÈʉʨƾƳƽÅÌÅÖÁÔÉÏÎ ÃÈÁÎÇÅƾǂʉʣƚʧ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÔÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʫƚʨʪʧ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʩƚʬʮʪƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʮʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʨʬʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʪʬʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʫʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʫʭƚʧʫ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 )ÎÉÔÉÁÌ ÓÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʧƚʬʨʩƽ#&3ƾ
 4ÏÔÁÌ ÉÎÉÔÉÁÌ ÓÔÒÅÁÍ ÁÒÅÁ ˮ        ʣƚʫʩʦƽ!Ãƚƾ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ ʣƚʦʣʣ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʫʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʬʣ
 ǉǉǉǉ 342%%4 &,/7 42!6%, 4)-% ˩ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÏÐ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʩʣʧƚʪʣʣƽ&Ôƚƾ
 %ÎÄ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʩʪƚʣʣʣƽ&Ôƚƾ
 ,ÅÎÇÔÈ ÏÆ ÓÔÒÅÅÔ ÓÅÇÍÅÎÔ  ˮ  ʦʧʬʦƚʭʣʣƽ&Ôƚƾ
 (ÅÉÇÈÔ ÏÆ ÃÕÒÂ ÁÂÏÖÅ ÇÕÔÔÅÒ ÆÌÏ×ÌÉÎÅ  ˮ    ʫƚʣƽ)Îƚƾ
 7ÉÄÔÈ ÏÆ ÈÁÌÆ ÓÔÒÅÅÔ ƽÃÕÒÂ ÔÏ ÃÒÏ×Îƾ  ˮ  ʧʪƚʣʣʣƽ&Ôƚƾ
 $ÉÓÔÁÎÃÅ ÆÒÏÍ ÃÒÏ×Î ÔÏ ÃÒÏÓÓÆÁÌÌ ÇÒÁÄÅ ÂÒÅÁË  ˮ  ʧʨƚʣʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ƽÖƳÈÚƾ ˮ   ʣƚʣʫʪ
 3ÌÏÐÅ ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ƽÖƳÈÚƾ  ˮ   ʣƚʣʧʣ
 3ÔÒÅÅÔ ÆÌÏ× ÉÓ ÏÎ ǁʦǂ ÓÉÄÅƽÓƾ ÏÆ ÔÈÅ ÓÔÒÅÅÔ 
 $ÉÓÔÁÎÃÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ  ˮ   ʧƚʣʣʣƽ&Ôƚƾ



 3ÌÏÐÅ ÆÒÏÍ ÃÕÒÂ ÔÏ ÐÒÏÐÅÒÔÙ ÌÉÎÅ ƽÖƳÈÚƾ ˮ   ʣƚʣʧʣ
 'ÕÔÔÅÒ ×ÉÄÔÈ ˮ   ʧƚʣʣʣƽ&Ôƚƾ
 'ÕÔÔÅÒ ÈÉËÅ ÆÒÏÍ ÆÌÏ×ÌÉÎÅ ˮ  ʧƚʣʣʣƽ)Îƚƾ
  -ÁÎÎÉÎÇʎÓ . ÉÎ ÇÕÔÔÅÒ ˮ  ʣƚʣʦʪʣ
  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÕÔÔÅÒ ÔÏ ÇÒÁÄÅ ÂÒÅÁË ˮ  ʣƚʣʦʪʣ
  -ÁÎÎÉÎÇʎÓ . ÆÒÏÍ ÇÒÁÄÅ ÂÒÅÁË ÔÏ ÃÒÏ×Î ˮ  ʣƚʣʦʪʣ
 %ÓÔÉÍÁÔÅÄ ÍÅÁÎ ÆÌÏ× ÒÁÔÅ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ˮ      ʩƚʨʧʨƽ#&3ƾ
 $ÅÐÔÈ ÏÆ ÆÌÏ× ˮ   ʣƚʨʣʭƽ&ÔƚƾƗ !ÖÅÒÁÇÅ ÖÅÌÏÃÉÔÙ ˮ   ʩƚʪʫʭƽ&ÔƳÓƾ
 3ÔÒÅÅÔÆÌÏ× ÈÙÄÒÁÕÌÉÃÓ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÓÔÒÅÅÔ ÔÒÁÖÅÌƙ
 (ÁÌÆÓÔÒÅÅÔ ÆÌÏ× ×ÉÄÔÈ ˮ   ʮƚʣʪʩƽ&Ôƚƾ
 &ÌÏ× ÖÅÌÏÃÉÔÙ ˮ   ʩƚʪʬƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ˮ    ʩƚʫʩ ÍÉÎƚ     4# ˮ   ʦʣƚʮʮ  ÍÉÎƚ
  !ÄÄÉÎÇ ÁÒÅÁ ÆÌÏ× ÔÏ ÓÔÒÅÅÔ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʮʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʣʨʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʮʬʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʬʩƚʧʧ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʨƚʫʩʪƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʨƚʦʦʩƽ#&3ƾ ÆÏÒ      ʣƚʮʫʣƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ      ʪƚʭʩʭƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ       ʦƚʫʣʦƽ!Ãƚƾ
 3ÔÒÅÅÔ ÆÌÏ× ÁÔ ÅÎÄ ÏÆ ÓÔÒÅÅÔ ˮ      ʪƚʭʩʭƽ#&3ƾ
 (ÁÌÆ ÓÔÒÅÅÔ ÆÌÏ× ÁÔ ÅÎÄ ÏÆ ÓÔÒÅÅÔ ˮ      ʪƚʭʩʭƽ#&3ƾ
 $ÅÐÔÈ ÏÆ ÆÌÏ× ˮ   ʣƚʨʨʨƽ&ÔƚƾƗ !ÖÅÒÁÇÅ ÖÅÌÏÃÉÔÙ ˮ   ʩƚʭʮʧƽ&ÔƳÓƾ
 &ÌÏ× ×ÉÄÔÈ ƽÆÒÏÍ ÃÕÒÂ ÔÏ×ÁÒÄÓ ÃÒÏ×Îƾˮ  ʦʣƚʨʨʭƽ&Ôƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʬʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʬʣ
 ǉǉǉǉ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʭʬ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʧʮʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʬʦʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʫʮƚʣʩ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʦʣƚʮʮ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʨƚʫʩʪƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ     ʦʦƚʪʧʣƽ#&3ƾ ÆÏÒ      ʨƚʪʫʧƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʦʬƚʨʫʬƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ       ʪƚʦʫʨƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʬʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʬʦ



 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʩʦƚʣʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʩʣƚʣʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ    ʧʮƚʪʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʬƚʨʫʬƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʦʭƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʦʬƚʨʫʬƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʦʨƚʨʩƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʦʪƚʬʬƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ ÄÅÐÔÈ ÃÏÕÌÄ ÎÏÔ ÂÅ ÃÁÌÃÕÌÁÔÅÄƚ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ     ʦʧƚʨʭƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʣʩ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʦʦƚʣʨ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʬʦ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʬʧ
 ǉǉǉǉ .!452!, #(!..%, 4)-% ˩ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÏÐ ÏÆ ÎÁÔÕÒÁÌ ÃÈÁÎÎÅÌ ÅÌÅÖÁÔÉÏÎ ˮ   ʧʨʩʣƚʣʣʣƽ&Ôƚƾ
 %ÎÄ ÏÆ ÎÁÔÕÒÁÌ ÃÈÁÎÎÅÌ ÅÌÅÖÁÔÉÏÎ ˮ   ʧʨʨʮƚʪʣʣƽ&Ôƚƾ
 ,ÅÎÇÔÈ ÏÆ ÎÁÔÕÒÁÌ ÃÈÁÎÎÅÌ  ˮ    ʬʣƚʫʣʣƽ&Ôƚƾ
 %ÓÔÉÍÁÔÅÄ ÍÅÁÎ ÆÌÏ× ÒÁÔÅ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÃÈÁÎÎÅÌ ˮ     ʦʮƚʦʪʧƽ#&3ƾ

 .ÁÔÕÒÁÌ ÖÁÌÌÅÙ ÃÈÁÎÎÅÌ ÔÙÐÅ ÕÓÅÄ
 ,ƚ!ƚ #ÏÕÎÔÙ ÆÌÏÏÄ ÃÏÎÔÒÏÌ ÄÉÓÔÒÉÃÔ ÆÏÒÍÕÌÁ ÆÏÒ ÃÈÁÎÎÅÌ ÖÅÌÏÃÉÔÙƙ
  6ÅÌÏÃÉÔÙƽÆÔƳÓƾ ˮ ƽʬ ˩ ʭƽÑƽ%ÎÇÌÉÓÈ 5ÎÉÔÓƾʉƚʨʪʧƾƽÓÌÏÐÅʉʣƚʪƾ
 6ÅÌÏÃÉÔÙ ÕÓÉÎÇ ÍÅÁÎ ÃÈÁÎÎÅÌ ÆÌÏ× ˮ   ʧƚʩʮƽ&ÔƳÓƾ

 #ÏÒÒÅÃÔÉÏÎ ÔÏ ÍÁÐ ÓÌÏÐÅ ÕÓÅÄ ÏÎ ÅØÔÒÅÍÅÌÙ ÒÕÇÇÅÄ ÃÈÁÎÎÅÌÓ ×ÉÔÈ
 ÄÒÏÐÓ ÁÎÄ ×ÁÔÅÒÆÁÌÌÓ ƽ0ÌÁÔÅ $Ɯʫƚʧƾ
  .ÏÒÍÁÌ ÃÈÁÎÎÅÌ ÓÌÏÐÅ ˮ  ʣƚʣʣʬʦ
 #ÏÒÒÅÃÔÅÄƳÁÄÊÕÓÔÅÄ ÃÈÁÎÎÅÌ ÓÌÏÐÅ ˮ  ʣƚʣʣʬʦ
 4ÒÁÖÅÌ ÔÉÍÅ ˮ    ʣƚʩʬ ÍÉÎƚ     4# ˮ   ʦʦƚʪʣ  ÍÉÎƚ

  !ÄÄÉÎÇ ÁÒÅÁ ÆÌÏ× ÔÏ ÃÈÁÎÎÅÌ
 5.$%6%,/0%$ ƽÇÏÏÄ ÃÏÖÅÒƾ ÓÕÂÁÒÅÁ           
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʬʣʭ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʦƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʪʭƚʣʣ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʦƚʣʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʣʣʣ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʨƚʪʫʨƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʧƚʫʬʬƽ#&3ƾ ÆÏÒ      ʦƚʣʫʦƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ     ʧʣƚʣʩʩƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ       ʫƚʧʧʩƽ!Ãƚƾ



 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʬʧ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʩʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʨʬƚʣʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʨʫƚʣʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ    ʬʧƚʬʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ    ʧʣƚʣʩʩƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʧʩƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ    ʧʣƚʣʩʩƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʦʪƚʪʮƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʧʧƚʮʣƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ $ÅÐÔÈ ˮ   ʦʮƚʧʮƽ)Îƚƾ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ      ʮƚʧʭƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʦʨ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʦʦƚʫʨ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʬʧ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʩʣ
 ǉǉǉǉ #/.&,5%.#% /& -)./2 342%!-3 ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 !ÌÏÎÇ -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʧ ÉÎ ÎÏÒÍÁÌ ÓÔÒÅÁÍ ÎÕÍÂÅÒ ʧ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ      ʫƚʧʧʩƽ!Ãƚƾ
 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ     ʧʣƚʣʩʩƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʦʦƚʫʨ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʨƚʪʩʨƽ)ÎƳ(Òƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʭʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʮʣ
 ǉǉǉǉ ).)4)!, !2%! %6!,5!4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÆÌÏ× ÄÉÓÔÁÎÃÅ ˮ   ʨʫʩƚʦʣʣƽ&Ôƚƾ
 4ÏÐ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʬʫƚʧʣʣƽ&Ôƚƾ
 "ÏÔÔÏÍ ƽÏÆ ÉÎÉÔÉÁÌ ÁÒÅÁƾ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʬʦƚʪʣʣƽ&Ôƚƾ
 $ÉÆÆÅÒÅÎÃÅ ÉÎ ÅÌÅÖÁÔÉÏÎ ˮ     ʩƚʬʣʣƽ&Ôƚƾ
 3ÌÏÐÅ ˮ    ʣƚʣʦʧʮʦ  ÓƽÐÅÒÃÅÎÔƾˮ       ʦƚʧʮ
 4# ˮ ËƽʣƚʨʣʣƾǉǁƽÌÅÎÇÔÈʉʨƾƳƽÅÌÅÖÁÔÉÏÎ ÃÈÁÎÇÅƾǂʉʣƚʧ
 )ÎÉÔÉÁÌ ÁÒÅÁ ÔÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʬƚʪʬʫ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʩƚʨʮʣƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 #/--%2#)!, ÓÕÂÁÒÅÁ ÔÙÐÅ                     
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʭʧ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʮʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʦʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʪʩƚʩʣ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʦʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʮʣʣ



 )ÎÉÔÉÁÌ ÓÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ      ʭƚʧʩʮƽ#&3ƾ
 4ÏÔÁÌ ÉÎÉÔÉÁÌ ÓÔÒÅÁÍ ÁÒÅÁ ˮ        ʧƚʦʨʦƽ!Ãƚƾ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ ʣƚʦʣʣ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʮʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʩʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʫʫƚʪʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʨʫƚʣʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ    ʮʦƚʨʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ     ʭƚʧʩʮƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ      ʮƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ     ʭƚʧʩʮƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ    ʫƚʩʪƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ    ʭƚʦʧƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ ÄÅÐÔÈ ÃÏÕÌÄ ÎÏÔ ÂÅ ÃÁÌÃÕÌÁÔÅÄƚ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ     ʧʩƚʨʪƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʣʫ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ     ʬƚʫʩ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʮʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʩʣ
 ǉǉǉǉ #/.&,5%.#% /& -)./2 342%!-3 ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 !ÌÏÎÇ -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʧ ÉÎ ÎÏÒÍÁÌ ÓÔÒÅÁÍ ÎÕÍÂÅÒ ʨ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ      ʧƚʦʨʦƽ!Ãƚƾ
 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ      ʭƚʧʩʮƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʬƚʫʩ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʩƚʨʬʧƽ)ÎƳ(Òƾ
 3ÕÍÍÁÒÙ ÏÆ ÓÔÒÅÁÍ ÄÁÔÁƙ

 3ÔÒÅÁÍ   &ÌÏ× ÒÁÔÅ      4#            2ÁÉÎÆÁÌÌ )ÎÔÅÎÓÉÔÙ
  .Ïƚ       ƽ#&3ƾ       ƽÍÉÎƾ                 ƽ)ÎƳ(Òƾ

 ʦ      ʦʦʦƚʨʬʬ     ʦʧƚʪʮ                 ʨƚʩʣʫ
 ʧ       ʧʣƚʣʩʩ     ʦʦƚʫʨ                 ʨƚʪʩʨ
 ʨ        ʭƚʧʩʮ      ʬƚʫʩ                 ʩƚʨʬʧ
 ,ÁÒÇÅÓÔ ÓÔÒÅÁÍ ÆÌÏ× ÈÁÓ ÌÏÎÇÅÒ ÔÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ
 1Ð ˮ    ʦʦʦƚʨʬʬ ˩ ÓÕÍ ÏÆ
    1Â         )ÁƳ)Â
    ʧʣƚʣʩʩ ǉ    ʣƚʮʫʦ ˮ     ʦʮƚʧʫʮ 
    1Â         )ÁƳ)Â
     ʭƚʧʩʮ ǉ    ʣƚʬʬʮ ˮ      ʫƚʩʧʪ 
 1Ð ˮ    ʦʨʬƚʣʬʦ

 4ÏÔÁÌ ÏÆ ʨ ÓÔÒÅÁÍÓ ÔÏ ÃÏÎÆÌÕÅÎÃÅƙ



 &ÌÏ× ÒÁÔÅÓ ÂÅÆÏÒÅ ÃÏÎÆÌÕÅÎÃÅ ÐÏÉÎÔƙ
      ʦʦʦƚʨʬʬ      ʧʣƚʣʩʩ       ʭƚʧʩʮ
 !ÒÅÁ ÏÆ ÓÔÒÅÁÍÓ ÂÅÆÏÒÅ ÃÏÎÆÌÕÅÎÃÅƙ
        ʨʫƚʪʦʩ        ʫƚʧʧʩ        ʧƚʦʨʦ
 2ÅÓÕÌÔÓ ÏÆ ÃÏÎÆÌÕÅÎÃÅƙ
 4ÏÔÁÌ ÆÌÏ× ÒÁÔÅ ˮ    ʦʨʬƚʣʬʦƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʦʧƚʪʮʣ ÍÉÎƚ
 %ÆÆÅÃÔÉÖÅ ÓÔÒÅÁÍ ÁÒÅÁ ÁÆÔÅÒ ÃÏÎÆÌÕÅÎÃÅ ˮ     ʩʩƚʭʫʮƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʩʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʮʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʨʫƚʣʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʦʣƚʣʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ   ʩʭʧƚʨʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʦ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ   ʦʨʬƚʣʬʦƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʨʫƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ   ʦʨʬƚʣʬʦƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʧʫƚʨʩƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʨʦƚʮʣƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ ÄÅÐÔÈ ÃÏÕÌÄ ÎÏÔ ÂÅ ÃÁÌÃÕÌÁÔÅÄƚ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ     ʧʩƚʬʩƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʨʧ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʦʧƚʮʦ ÍÉÎƚ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʨʩʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʮʣ
 ǉǉǉǉ #/.&,5%.#% /& -!). 342%!-3 ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÄÁÔÁ ÉÎÓÉÄÅ -ÁÉÎ 3ÔÒÅÁÍ ÉÓ ÌÉÓÔÅÄƙ
 )Î -ÁÉÎ 3ÔÒÅÁÍ ÎÕÍÂÅÒƙ ʧ
 3ÔÒÅÁÍ ÆÌÏ× ÁÒÅÁ ˮ     ʩʩƚʭʫʮƽ!Ãƚƾ
 2ÕÎÏÆÆ ÆÒÏÍ ÔÈÉÓ ÓÔÒÅÁÍ ˮ    ʦʨʬƚʣʬʦƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ   ʦʧƚʮʦ ÍÉÎƚ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ     ʨƚʨʫʧƽ)ÎƳ(Òƾ
 3ÕÍÍÁÒÙ ÏÆ ÓÔÒÅÁÍ ÄÁÔÁƙ

 3ÔÒÅÁÍ   &ÌÏ× ÒÁÔÅ      4#            2ÁÉÎÆÁÌÌ )ÎÔÅÎÓÉÔÙ
  .Ïƚ       ƽ#&3ƾ       ƽÍÉÎƾ                 ƽ)ÎƳ(Òƾ

  ʦ      ʧʣʦƚʨʦʬ     ʧʪƚʫʮ          ʧƚʨʭʩ
  ʧ      ʦʨʬƚʣʬʦ     ʦʧƚʮʦ          ʨƚʨʫʧ
 ,ÁÒÇÅÓÔ ÓÔÒÅÁÍ ÆÌÏ× ÈÁÓ ÌÏÎÇÅÒ ÔÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ
 1Ð ˮ    ʧʣʦƚʨʦʬ ˩ ÓÕÍ ÏÆ
    1Â         )ÁƳ)Â
   ʦʨʬƚʣʬʦ ǉ    ʣƚʬʣʮ ˮ     ʮʬƚʦʭʬ



 1Ð ˮ    ʧʮʭƚʪʣʩ

 4ÏÔÁÌ ÏÆ ʧ ÍÁÉÎ ÓÔÒÅÁÍÓ ÔÏ ÃÏÎÆÌÕÅÎÃÅƙ
 &ÌÏ× ÒÁÔÅÓ ÂÅÆÏÒÅ ÃÏÎÆÌÕÅÎÃÅ ÐÏÉÎÔƙ
      ʧʣʦƚʨʦʬ     ʦʨʬƚʣʬʦ
 !ÒÅÁ ÏÆ ÓÔÒÅÁÍÓ ÂÅÆÏÒÅ ÃÏÎÆÌÕÅÎÃÅƙ
        ʭʪƚʫʣʪ       ʩʩƚʭʫʮ

 2ÅÓÕÌÔÓ ÏÆ ÃÏÎÆÌÕÅÎÃÅƙ
 4ÏÔÁÌ ÆÌÏ× ÒÁÔÅ ˮ    ʧʮʭƚʪʣʩƽ#&3ƾ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ˮ    ʧʪƚʫʭʮ ÍÉÎƚ
 %ÆÆÅÃÔÉÖÅ ÓÔÒÅÁÍ ÁÒÅÁ ÁÆÔÅÒ ÃÏÎÆÌÕÅÎÃÅ  ˮ    ʦʨʣƚʩʬʩƽ!Ãƚƾ

 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʧʮʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʩʧʣ
 ǉǉǉǉ .!452!, #(!..%, 4)-% ˩ 35"!2%! &,/7 !$$)4)/. ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 4ÏÐ ÏÆ ÎÁÔÕÒÁÌ ÃÈÁÎÎÅÌ ÅÌÅÖÁÔÉÏÎ ˮ   ʧʨʦʣƚʣʣʣƽ&Ôƚƾ
 %ÎÄ ÏÆ ÎÁÔÕÒÁÌ ÃÈÁÎÎÅÌ ÅÌÅÖÁÔÉÏÎ ˮ   ʧʨʣʦƚʪʣʣƽ&Ôƚƾ
 ,ÅÎÇÔÈ ÏÆ ÎÁÔÕÒÁÌ ÃÈÁÎÎÅÌ  ˮ   ʧʪʧƚʣʣʣƽ&Ôƚƾ
 %ÓÔÉÍÁÔÅÄ ÍÅÁÎ ÆÌÏ× ÒÁÔÅ ÁÔ ÍÉÄÐÏÉÎÔ ÏÆ ÃÈÁÎÎÅÌ ˮ    ʨʣʫƚʨʣʨƽ#&3ƾ

 .ÁÔÕÒÁÌ ÖÁÌÌÅÙ ÃÈÁÎÎÅÌ ÔÙÐÅ ÕÓÅÄ
 ,ƚ!ƚ #ÏÕÎÔÙ ÆÌÏÏÄ ÃÏÎÔÒÏÌ ÄÉÓÔÒÉÃÔ ÆÏÒÍÕÌÁ ÆÏÒ ÃÈÁÎÎÅÌ ÖÅÌÏÃÉÔÙƙ
  6ÅÌÏÃÉÔÙƽÆÔƳÓƾ ˮ ƽʬ ˩ ʭƽÑƽ%ÎÇÌÉÓÈ 5ÎÉÔÓƾʉƚʨʪʧƾƽÓÌÏÐÅʉʣƚʪƾ
 6ÅÌÏÃÉÔÙ ÕÓÉÎÇ ÍÅÁÎ ÃÈÁÎÎÅÌ ÆÌÏ× ˮ  ʦʧƚʨʦƽ&ÔƳÓƾ

 #ÏÒÒÅÃÔÉÏÎ ÔÏ ÍÁÐ ÓÌÏÐÅ ÕÓÅÄ ÏÎ ÅØÔÒÅÍÅÌÙ ÒÕÇÇÅÄ ÃÈÁÎÎÅÌÓ ×ÉÔÈ
 ÄÒÏÐÓ ÁÎÄ ×ÁÔÅÒÆÁÌÌÓ ƽ0ÌÁÔÅ $Ɯʫƚʧƾ
  .ÏÒÍÁÌ ÃÈÁÎÎÅÌ ÓÌÏÐÅ ˮ  ʣƚʣʨʨʬ
 #ÏÒÒÅÃÔÅÄƳÁÄÊÕÓÔÅÄ ÃÈÁÎÎÅÌ ÓÌÏÐÅ ˮ  ʣƚʣʨʨʬ
 4ÒÁÖÅÌ ÔÉÍÅ ˮ    ʣƚʨʩ ÍÉÎƚ     4# ˮ   ʧʫƚʣʨ  ÍÉÎƚ

  !ÄÄÉÎÇ ÁÒÅÁ ÆÌÏ× ÔÏ ÃÈÁÎÎÅÌ
 5.$%6%,/0%$ ƽÐÏÏÒ ÃÏÖÅÒƾ ÓÕÂÁÒÅÁ           
 2ÕÎÏÆÆ #ÏÅÆÆÉÃÉÅÎÔ ˮ ʣƚʭʦʫ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ ! ˮ ʣƚʬʮʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ " ˮ ʣƚʧʦʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ # ˮ ʣƚʣʣʣ
 $ÅÃÉÍÁÌ ÆÒÁÃÔÉÏÎ ÓÏÉÌ ÇÒÏÕÐ $ ˮ ʣƚʣʣʣ
 2) ÉÎÄÅØ ÆÏÒ ÓÏÉÌƽ!-# ʨƾ  ˮ  ʭʩƚʪʮ
 0ÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎ ˮ  ʦƚʣʣʣƘ )ÍÐÅÒÖÉÏÕÓ ÆÒÁÃÔÉÏÎ ˮ  ʣƚʣʣʣ
 2ÁÉÎÆÁÌÌ ÉÎÔÅÎÓÉÔÙ ˮ      ʧƚʨʫʭƽ)ÎƳ(Òƾ ÆÏÒ Á   ʦʣʣƚʣ ÙÅÁÒ ÓÔÏÒÍ
 3ÕÂÁÒÅÁ ÒÕÎÏÆÆ ˮ     ʦʨƚʦʭʦƽ#&3ƾ ÆÏÒ      ʫƚʭʦʭƽ!Ãƚƾ
  4ÏÔÁÌ ÒÕÎÏÆÆ ˮ    ʨʦʦƚʫʭʪƽ#&3ƾ 4ÏÔÁÌ ÁÒÅÁ ˮ     ʦʨʬƚʧʮʧƽ!Ãƚƾ



 ˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩˩
 0ÒÏÃÅÓÓ ÆÒÏÍ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʩʧʣ ÔÏ 0ÏÉÎÔƳ3ÔÁÔÉÏÎ       ʦʫƚʩʨʣ
 ǉǉǉǉ 0)0%&,/7 42!6%, 4)-% ƽ0ÒÏÇÒÁÍ ÅÓÔÉÍÁÔÅÄ ÓÉÚÅƾ ǉǉǉǉ
 ʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍʍ
 5ÐÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʨʣʦƚʪʣʣƽ&Ôƚƾ
 $Ï×ÎÓÔÒÅÁÍ ÐÏÉÎÔƳÓÔÁÔÉÏÎ ÅÌÅÖÁÔÉÏÎ ˮ  ʧʧʮʪƚʧʣʣƽ&Ôƚƾ
 0ÉÐÅ ÌÅÎÇÔÈ  ˮ   ʦʭʩƚʮʣƽ&Ôƚƾ   -ÁÎÎÉÎÇʎÓ . ˮ ʣƚʣʦʨ
 .Ïƚ ÏÆ ÐÉÐÅÓ ˮ ʧ  2ÅÑÕÉÒÅÄ ÐÉÐÅ ÆÌÏ×  ˮ   ʨʦʦƚʫʭʪƽ#&3ƾ
 .ÅÁÒÅÓÔ ÃÏÍÐÕÔÅÄ ÐÉÐÅ ÄÉÁÍÅÔÅÒ  ˮ     ʨʮƚʣʣƽ)Îƚƾ
 #ÁÌÃÕÌÁÔÅÄ ÉÎÄÉÖÉÄÕÁÌ ÐÉÐÅ ÆÌÏ×  ˮ   ʦʪʪƚʭʩʧƽ#&3ƾ
 .ÏÒÍÁÌ ÆÌÏ× ÄÅÐÔÈ ÉÎ ÐÉÐÅ ˮ   ʨʧƚʭʦƽ)Îƚƾ
 &ÌÏ× ÔÏÐ ×ÉÄÔÈ ÉÎÓÉÄÅ ÐÉÐÅ ˮ   ʧʭƚʪʣƽ)Îƚƾ
 #ÒÉÔÉÃÁÌ ÄÅÐÔÈ ÃÏÕÌÄ ÎÏÔ ÂÅ ÃÁÌÃÕÌÁÔÅÄƚ
 0ÉÐÅ ÆÌÏ× ÖÅÌÏÃÉÔÙ ˮ     ʧʣƚʮʧƽ&ÔƳÓƾ
 4ÒÁÖÅÌ ÔÉÍÅ ÔÈÒÏÕÇÈ ÐÉÐÅ ˮ    ʣƚʦʪ ÍÉÎƚ
 4ÉÍÅ ÏÆ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ƽ4#ƾ ˮ    ʧʫƚʦʭ ÍÉÎƚ
 %ÎÄ ÏÆ ÃÏÍÐÕÔÁÔÉÏÎÓƗ ÔÏÔÁÌ ÓÔÕÄÙ ÁÒÅÁ ˮ          ʦʨʬƚʧʮ ƽ!Ãƚƾ
  4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÆÉÇÕÒÅÓ ÍÁÙ
  ÂÅ ÕÓÅÄ ÆÏÒ Á ÕÎÉÔ ÈÙÄÒÏÇÒÁÐÈ ÓÔÕÄÙ ÏÆ ÔÈÅ ÓÁÍÅ ÁÒÅÁƚ

  !ÒÅÁ ÁÖÅÒÁÇÅÄ ÐÅÒÖÉÏÕÓ ÁÒÅÁ ÆÒÁÃÔÉÏÎƽ!Ðƾ ˮ ʣƚʨʣʨ
 !ÒÅÁ ÁÖÅÒÁÇÅÄ 2) ÉÎÄÅØ ÎÕÍÂÅÒ ˮ  ʪʧƚʦ



 

Existing Culvert Hydraulic Analysis ...................................................................................................... D 

 



     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 30.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 28.14 in.)
                                                    ( 2.345 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................       95.980  CFS
           Velocity ..................       20.069  fps
           Pipe Diameter .............       30.000  inches
           Depth of Flow .............       28.140  inches
           Depth of Flow .............        2.345  feet
           Critical Depth ............ Greater than Pipe Diameter
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        6.300  %
           X-Sectional Area ..........        4.783  sq. ft.
           Wetted Perimeter ..........        6.596  feet
           AR^(2/3) ..................        3.860
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 30 inch
              Pipe Flowing Full ......        7.290  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 36.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 33.77 in.)
                                                    ( 2.814 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................      154.080  CFS
           Velocity ..................       22.373  fps
           Pipe Diameter .............       36.000  inches
           Depth of Flow .............       33.768  inches
           Depth of Flow .............        2.814  feet
           Critical Depth ............ Greater than Pipe Diameter
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        6.140  %
           X-Sectional Area ..........        6.887  sq. ft.
           Wetted Perimeter ..........        7.915  feet
           AR^(2/3) ..................        6.277
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 36 inch
              Pipe Flowing Full ......        7.105  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 30.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 28.14 in.)
                                                    ( 2.345 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................       71.845  CFS
           Velocity ..................       15.023  fps
           Pipe Diameter .............       30.000  inches
           Depth of Flow .............       28.140  inches
           Depth of Flow .............        2.345  feet
           Critical Depth ............        2.451  feet
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        3.530  %
           X-Sectional Area ..........        4.783  sq. ft.
           Wetted Perimeter ..........        6.596  feet
           AR^(2/3) ..................        3.860
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 30 inch
              Pipe Flowing Full ......        4.085  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 42.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 39.40 in.)
                                                    ( 3.283 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................      131.983  CFS
           Velocity ..................       14.080  fps
           Pipe Diameter .............       42.000  inches
           Depth of Flow .............       39.396  inches
           Depth of Flow .............        3.283  feet
           Critical Depth ............        3.315  feet
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        1.980  %
           X-Sectional Area ..........        9.374  sq. ft.
           Wetted Perimeter ..........        9.234  feet
           AR^(2/3) ..................        9.468
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 42 inch
              Pipe Flowing Full ......        2.291  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 24.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 22.51 in.)
                                                    ( 1.876 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................       59.541  CFS
           Velocity ..................       19.453  fps
           Pipe Diameter .............       24.000  inches
           Depth of Flow .............       22.512  inches
           Depth of Flow .............        1.876  feet
           Critical Depth ............ Greater than Pipe Diameter
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        7.970  %
           X-Sectional Area ..........        3.061  sq. ft.
           Wetted Perimeter ..........        5.277  feet
           AR^(2/3) ..................        2.129
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 24 inch
              Pipe Flowing Full ......        9.222  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 24.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 22.51 in.)
                                                    ( 1.876 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................       51.488  CFS
           Velocity ..................       16.822  fps
           Pipe Diameter .............       24.000  inches
           Depth of Flow .............       22.512  inches
           Depth of Flow .............        1.876  feet
           Critical Depth ............ Greater than Pipe Diameter
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        5.960  %
           X-Sectional Area ..........        3.061  sq. ft.
           Wetted Perimeter ..........        5.277  feet
           AR^(2/3) ..................        2.129
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 24 inch
              Pipe Flowing Full ......        6.897  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 24.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 22.51 in.)
                                                    ( 1.876 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................       38.659  CFS
           Velocity ..................       12.630  fps
           Pipe Diameter .............       24.000  inches
           Depth of Flow .............       22.512  inches
           Depth of Flow .............        1.876  feet
           Critical Depth ............        1.941  feet
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        3.360  %
           X-Sectional Area ..........        3.061  sq. ft.
           Wetted Perimeter ..........        5.277  feet
           AR^(2/3) ..................        2.129
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 24 inch
              Pipe Flowing Full ......        3.888  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 24.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 22.51 in.)
                                                    ( 1.876 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................       77.777  CFS
           Velocity ..................       25.411  fps
           Pipe Diameter .............       24.000  inches
           Depth of Flow .............       22.512  inches
           Depth of Flow .............        1.876  feet
           Critical Depth ............ Greater than Pipe Diameter
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............       13.600  %
           X-Sectional Area ..........        3.061  sq. ft.
           Wetted Perimeter ..........        5.277  feet
           AR^(2/3) ..................        2.129
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 24 inch
              Pipe Flowing Full ......       15.737  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 48.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 45.02 in.)
                                                    ( 3.752 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................       79.225  CFS
           Velocity ..................        6.471  fps
           Pipe Diameter .............       48.000  inches
           Depth of Flow .............       45.024  inches
           Depth of Flow .............        3.752  feet
           Critical Depth ............        2.699  feet
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        0.350  %
           X-Sectional Area ..........       12.243  sq. ft.
           Wetted Perimeter ..........       10.553  feet
           AR^(2/3) ..................       13.518
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 48 inch
              Pipe Flowing Full ......        0.405  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 24.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 22.51 in.)
                                                    ( 1.876 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................       54.100  CFS
           Velocity ..................       17.675  fps
           Pipe Diameter .............       24.000  inches
           Depth of Flow .............       22.512  inches
           Depth of Flow .............        1.876  feet
           Critical Depth ............ Greater than Pipe Diameter
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        6.580  %
           X-Sectional Area ..........        3.061  sq. ft.
           Wetted Perimeter ..........        5.277  feet
           AR^(2/3) ..................        2.129
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 24 inch
              Pipe Flowing Full ......        7.614  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 36.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 33.77 in.)
                                                    ( 2.814 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................      138.764  CFS
           Velocity ..................       20.149  fps
           Pipe Diameter .............       36.000  inches
           Depth of Flow .............       33.768  inches
           Depth of Flow .............        2.814  feet
           Critical Depth ............ Greater than Pipe Diameter
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        4.980  %
           X-Sectional Area ..........        6.887  sq. ft.
           Wetted Perimeter ..........        7.915  feet
           AR^(2/3) ..................        6.277
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 36 inch
              Pipe Flowing Full ......        5.763  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 36.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 33.77 in.)
                                                    ( 2.814 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................      118.635  CFS
           Velocity ..................       17.226  fps
           Pipe Diameter .............       36.000  inches
           Depth of Flow .............       33.768  inches
           Depth of Flow .............        2.814  feet
           Critical Depth ............        2.941  feet
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        3.640  %
           X-Sectional Area ..........        6.887  sq. ft.
           Wetted Perimeter ..........        7.915  feet
           AR^(2/3) ..................        6.277
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 36 inch
              Pipe Flowing Full ......        4.212  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 36.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 33.77 in.)
                                                    ( 2.814 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................      119.608  CFS
           Velocity ..................       17.368  fps
           Pipe Diameter .............       36.000  inches
           Depth of Flow .............       33.768  inches
           Depth of Flow .............        2.814  feet
           Critical Depth ............        2.941  feet
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        3.700  %
           X-Sectional Area ..........        6.887  sq. ft.
           Wetted Perimeter ..........        7.915  feet
           AR^(2/3) ..................        6.277
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 36 inch
              Pipe Flowing Full ......        4.281  %
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     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
     .                Joseph E. Bonadiman & Assoc., Inc.                 .
     .                       Consulting Engineers                        .
     .                       234 N. Arrowhead Ave.                       .
     .                 San Bernardino, California 92408                  .
     .                           (909)885-3806                           .
     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

                                Inside Diameter
                                  ( 48.00 in.)

                                       *
                                 *           *
                               *               *

                             *                   *_ _ _ _
                             ^^^^^^^^^^^^^^^^^^^^^      ^
                            *        Water        *     |
                                                        |
                            *                     *     |
                                                        |
                             *                   *  ( 45.02 in.)
                                                    ( 3.752 ft.)
                               *               *        |
                                 *           *          |
                                       *_ _ _ _ _ _ _ _ v_

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

           Flowrate ..................      238.430  CFS
           Velocity ..................       19.474  fps
           Pipe Diameter .............       48.000  inches
           Depth of Flow .............       45.024  inches
           Depth of Flow .............        3.752  feet
           Critical Depth ............        3.922  feet
           Depth/Diameter  (D/d) .....        0.938
           Slope of Pipe .............        3.170  %
           X-Sectional Area ..........       12.243  sq. ft.
           Wetted Perimeter ..........       10.553  feet
           AR^(2/3) ..................       13.518
           Mannings 'n' ..............        0.015
           Min. Fric. Slope, 48 inch
              Pipe Flowing Full ......        3.668  %
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U n i t   H y d r o g r a p h    A n a l y s i s

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

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

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

Program License Serial Number 6094

---------------------------------------------------------------------
 English (in-lb) Input Units Used
 English Rainfall Data (Inches) Input Values Used

 English Units used in output format

---------------------------------------------------------------------
JACKRABBIT TRAIL
DEVELOPED UNIT HYDROGRAPH ANALYSIS
AREA 1
100-YEAR
--------------------------------------------------------------------
Drainage Area =      54.80(Ac.)  =      0.086 Sq. Mi.
Drainage Area for Depth-Area Areal Adjustment =      54.80(Ac.)  =

 0.086 Sq. Mi.
Length along longest watercourse =    2544.00(Ft.)
Length along longest watercourse measured to centroid =

1672.10(Ft.)
Length along longest watercourse =      0.482 Mi.
Length along longest watercourse measured to centroid =      0.317 Mi.
Difference in elevation =      18.00(Ft.)
Slope along watercourse =     37.3585 Ft./Mi.
Average Manning's 'N' = 0.015
Lag time =    0.089 Hr.
Lag time =     5.31 Min.
25% of lag time =     1.33 Min.
40% of lag time =     2.13 Min.
Unit time =     5.00 Min.
Duration of storm = 1 Hour(s)
User Entered Base Flow =     0.00(CFS)

2 YEAR Area rainfall data:



Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
       54.80         0.55        30.19

100 YEAR Area rainfall data:

Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
       54.80         1.56        85.49

STORM EVENT (YEAR) =  100.00
Area Averaged 2-Year Rainfall =    0.551(In)
Area Averaged 100-Year Rainfall =    1.560(In)

Point rain (area averaged) =    1.560(In)
Areal adjustment factor =   99.95 %
Adjusted average point rain =    1.559(In)

Sub-Area Data:
Area(Ac.)         Runoff Index   Impervious %
    54.800           69.20         0.344
 Total Area Entered =     54.80(Ac.)

RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F
AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)
69.2  84.5      0.192     0.344        0.133       1.000      0.133

                                                          Sum (F) =   0.133
Area averaged mean soil loss (F) (In/Hr) =  0.133
Minimum soil loss rate ((In/Hr)) =  0.066
(for 24 hour storm duration)
Soil low loss rate (decimal) =   0.625
---------------------------------------------------------------------
Slope of intensity-duration curve for a 1 hour storm =0.5300
----------------------------------------------------------------------

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

--------------------------------------------------------------------
Unit Hydrograph Data

---------------------------------------------------------------------
Unit time period   Time % of lag   Distribution   Unit Hydrograph
    (hrs)                           Graph %            (CFS)
---------------------------------------------------------------------
    1   0.083         94.088         12.433              6.866
    2   0.167        188.177         54.787             30.258
    3   0.250        282.265         19.667             10.862
    4   0.333        376.353          8.109              4.478
    5   0.417        470.442          3.134              1.731
    6   0.500        564.530          0.960              0.530
    7   0.583        658.618          0.630              0.348
    8   0.667        752.707          0.281              0.155
                              Sum = 100.000   Sum=      55.228

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



 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   |   Low        (In/Hr)
   1   0.08     3.40      0.636          0.133    (  0.398)        0.503
   2   0.17     4.70      0.879          0.133    (  0.550)        0.747
   3   0.25     4.70      0.879          0.133    (  0.550)        0.747
   4   0.33     5.10      0.954          0.133    (  0.596)        0.821
   5   0.42     5.80      1.085          0.133    (  0.678)        0.952
   6   0.50     5.90      1.104          0.133    (  0.690)        0.971
   7   0.58     7.10      1.328          0.133    (  0.830)        1.196
   8   0.67     8.70      1.628          0.133    (  1.017)        1.495
   9   0.75    13.20      2.470          0.133    (  1.544)        2.337
  10   0.83    29.70      5.557          0.133    (  3.473)        5.424
  11   0.92     7.70      1.441          0.133    (  0.900)        1.308
  12   1.00     4.00      0.748          0.133    (  0.468)        0.616

 (Loss Rate Not Used)
     Sum =     100.0                                   Sum =    17.1

Flood volume = Effective rainfall      1.43(In)
 times area      54.8(Ac.)/[(In)/(Ft.)] =       6.5(Ac.Ft)
Total soil loss =      0.13(In)
Total soil loss =     0.607(Ac.Ft)
Total rainfall =      1.56(In)
Flood volume =      283733.8 Cubic Feet
Total soil loss =       26433.6 Cubic Feet
--------------------------------------------------------------------
 Peak flow rate of this hydrograph =    208.332(CFS)
--------------------------------------------------------------------
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                    1 - H O U R    S T O R 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       75.0     150.0     225.0     300.0
  -----------------------------------------------------------------------
    0+ 5       0.0238      3.46  Q         |         |         |         |
    0+10       0.1641     20.36  |VQ       |         |         |         |
    0+15       0.3927     33.20  | V Q     |         |         |         |
    0+20       0.6586     38.61  |   VQ    |         |         |         |
    0+25       0.9598     43.74  |    Q    |         |         |         |
    0+30       1.2996     49.33  |     QV  |         |         |         |
    0+35       1.6681     53.50  |      Q  V         |         |         |
    0+40       2.1050     63.44  |       Q | V       |         |         |
    0+45       2.6636     81.12  |         Q     V   |         |         |
    0+50       3.5741    132.20  |         |      Q  |V        |         |
    0+55       5.0089    208.33  |         |         |      Q  V         |
    1+ 0       5.8143    116.95  |         |    Q    |         |    V    |
    1+ 5       6.2452     62.56  |       Q |         |         |       V |



    1+10       6.4097     23.89  |  Q      |         |         |        V|
    1+15       6.4713      8.95  |Q        |         |         |        V|
    1+20       6.4989      4.01  Q         |         |         |        V|
    1+25       6.5101      1.62  Q         |         |         |        V|
    1+30       6.5130      0.42  Q         |         |         |        V|
    1+35       6.5136      0.10  Q         |         |         |        V|
-----------------------------------------------------------------------



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

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1
Study date  02/23/23 File: Area0124100.out

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

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

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

Program License Serial Number 6094

---------------------------------------------------------------------
 English (in-lb) Input Units Used
 English Rainfall Data (Inches) Input Values Used

 English Units used in output format

---------------------------------------------------------------------
JACKRABBIT TRAIL
DEVELOPED UNIT HYDROGRAPH ANALYSIS
AREA 1
100-YEAR
--------------------------------------------------------------------
Drainage Area =      54.80(Ac.)  =      0.086 Sq. Mi.
Drainage Area for Depth-Area Areal Adjustment =      54.80(Ac.)  =

 0.086 Sq. Mi.
Length along longest watercourse =    2544.00(Ft.)
Length along longest watercourse measured to centroid =

1672.10(Ft.)
Length along longest watercourse =      0.482 Mi.
Length along longest watercourse measured to centroid =      0.317 Mi.
Difference in elevation =      18.00(Ft.)
Slope along watercourse =     37.3585 Ft./Mi.
Average Manning's 'N' = 0.015
Lag time =    0.089 Hr.
Lag time =     5.31 Min.
25% of lag time =     1.33 Min.
40% of lag time =     2.13 Min.
Unit time =     5.00 Min.
Duration of storm = 24 Hour(s)
User Entered Base Flow =     0.00(CFS)

2 YEAR Area rainfall data:



Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
       54.80         2.54       139.19

100 YEAR Area rainfall data:

Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
       54.80         6.18       338.66

STORM EVENT (YEAR) =  100.00
Area Averaged 2-Year Rainfall =    2.540(In)
Area Averaged 100-Year Rainfall =    6.180(In)

Point rain (area averaged) =    6.180(In)
Areal adjustment factor =   99.99 %
Adjusted average point rain =    6.179(In)

Sub-Area Data:
Area(Ac.)         Runoff Index   Impervious %
    54.800           69.20         0.344
 Total Area Entered =     54.80(Ac.)

RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F
AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)
69.2  84.5      0.192     0.344        0.133       1.000      0.133

                                                          Sum (F) =   0.133
Area averaged mean soil loss (F) (In/Hr) =  0.133
Minimum soil loss rate ((In/Hr)) =  0.066
(for 24 hour storm duration)
Soil low loss rate (decimal) =   0.625
---------------------------------------------------------------------

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

--------------------------------------------------------------------
Unit Hydrograph Data

---------------------------------------------------------------------
Unit time period   Time % of lag   Distribution   Unit Hydrograph
    (hrs)                           Graph %            (CFS)
---------------------------------------------------------------------
    1   0.083         94.088         12.433              6.866
    2   0.167        188.177         54.787             30.258
    3   0.250        282.265         19.667             10.862
    4   0.333        376.353          8.109              4.478
    5   0.417        470.442          3.134              1.731
    6   0.500        564.530          0.960              0.530
    7   0.583        658.618          0.630              0.348
    8   0.667        752.707          0.281              0.155
                              Sum = 100.000   Sum=      55.228

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

 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   |   Low        (In/Hr)
   1   0.08     0.07      0.049       (  0.236)       0.031        0.019
   2   0.17     0.07      0.049       (  0.235)       0.031        0.019
   3   0.25     0.07      0.049       (  0.234)       0.031        0.019
   4   0.33     0.10      0.074       (  0.233)       0.046        0.028
   5   0.42     0.10      0.074       (  0.232)       0.046        0.028
   6   0.50     0.10      0.074       (  0.231)       0.046        0.028
   7   0.58     0.10      0.074       (  0.230)       0.046        0.028
   8   0.67     0.10      0.074       (  0.229)       0.046        0.028
   9   0.75     0.10      0.074       (  0.228)       0.046        0.028
  10   0.83     0.13      0.099       (  0.227)       0.062        0.037
  11   0.92     0.13      0.099       (  0.227)       0.062        0.037
  12   1.00     0.13      0.099       (  0.226)       0.062        0.037
  13   1.08     0.10      0.074       (  0.225)       0.046        0.028
  14   1.17     0.10      0.074       (  0.224)       0.046        0.028
  15   1.25     0.10      0.074       (  0.223)       0.046        0.028
  16   1.33     0.10      0.074       (  0.222)       0.046        0.028
  17   1.42     0.10      0.074       (  0.221)       0.046        0.028
  18   1.50     0.10      0.074       (  0.220)       0.046        0.028
  19   1.58     0.10      0.074       (  0.219)       0.046        0.028
  20   1.67     0.10      0.074       (  0.219)       0.046        0.028
  21   1.75     0.10      0.074       (  0.218)       0.046        0.028
  22   1.83     0.13      0.099       (  0.217)       0.062        0.037
  23   1.92     0.13      0.099       (  0.216)       0.062        0.037
  24   2.00     0.13      0.099       (  0.215)       0.062        0.037
  25   2.08     0.13      0.099       (  0.214)       0.062        0.037
  26   2.17     0.13      0.099       (  0.213)       0.062        0.037
  27   2.25     0.13      0.099       (  0.212)       0.062        0.037
  28   2.33     0.13      0.099       (  0.212)       0.062        0.037
  29   2.42     0.13      0.099       (  0.211)       0.062        0.037
  30   2.50     0.13      0.099       (  0.210)       0.062        0.037
  31   2.58     0.17      0.124       (  0.209)       0.077        0.046
  32   2.67     0.17      0.124       (  0.208)       0.077        0.046
  33   2.75     0.17      0.124       (  0.207)       0.077        0.046
  34   2.83     0.17      0.124       (  0.206)       0.077        0.046
  35   2.92     0.17      0.124       (  0.206)       0.077        0.046
  36   3.00     0.17      0.124       (  0.205)       0.077        0.046
  37   3.08     0.17      0.124       (  0.204)       0.077        0.046
  38   3.17     0.17      0.124       (  0.203)       0.077        0.046
  39   3.25     0.17      0.124       (  0.202)       0.077        0.046
  40   3.33     0.17      0.124       (  0.201)       0.077        0.046
  41   3.42     0.17      0.124       (  0.201)       0.077        0.046
  42   3.50     0.17      0.124       (  0.200)       0.077        0.046
  43   3.58     0.17      0.124       (  0.199)       0.077        0.046
  44   3.67     0.17      0.124       (  0.198)       0.077        0.046
  45   3.75     0.17      0.124       (  0.197)       0.077        0.046
  46   3.83     0.20      0.148       (  0.196)       0.093        0.056
  47   3.92     0.20      0.148       (  0.196)       0.093        0.056
  48   4.00     0.20      0.148       (  0.195)       0.093        0.056



  49   4.08     0.20      0.148       (  0.194)       0.093        0.056
  50   4.17     0.20      0.148       (  0.193)       0.093        0.056
  51   4.25     0.20      0.148       (  0.192)       0.093        0.056
  52   4.33     0.23      0.173       (  0.191)       0.108        0.065
  53   4.42     0.23      0.173       (  0.191)       0.108        0.065
  54   4.50     0.23      0.173       (  0.190)       0.108        0.065
  55   4.58     0.23      0.173       (  0.189)       0.108        0.065
  56   4.67     0.23      0.173       (  0.188)       0.108        0.065
  57   4.75     0.23      0.173       (  0.187)       0.108        0.065
  58   4.83     0.27      0.198       (  0.187)       0.124        0.074
  59   4.92     0.27      0.198       (  0.186)       0.124        0.074
  60   5.00     0.27      0.198       (  0.185)       0.124        0.074
  61   5.08     0.20      0.148       (  0.184)       0.093        0.056
  62   5.17     0.20      0.148       (  0.183)       0.093        0.056
  63   5.25     0.20      0.148       (  0.183)       0.093        0.056
  64   5.33     0.23      0.173       (  0.182)       0.108        0.065
  65   5.42     0.23      0.173       (  0.181)       0.108        0.065
  66   5.50     0.23      0.173       (  0.180)       0.108        0.065
  67   5.58     0.27      0.198       (  0.179)       0.124        0.074
  68   5.67     0.27      0.198       (  0.179)       0.124        0.074
  69   5.75     0.27      0.198       (  0.178)       0.124        0.074
  70   5.83     0.27      0.198       (  0.177)       0.124        0.074
  71   5.92     0.27      0.198       (  0.176)       0.124        0.074
  72   6.00     0.27      0.198       (  0.175)       0.124        0.074
  73   6.08     0.30      0.222       (  0.175)       0.139        0.083
  74   6.17     0.30      0.222       (  0.174)       0.139        0.083
  75   6.25     0.30      0.222       (  0.173)       0.139        0.083
  76   6.33     0.30      0.222       (  0.172)       0.139        0.083
  77   6.42     0.30      0.222       (  0.172)       0.139        0.083
  78   6.50     0.30      0.222       (  0.171)       0.139        0.083
  79   6.58     0.33      0.247       (  0.170)       0.154        0.093
  80   6.67     0.33      0.247       (  0.169)       0.154        0.093
  81   6.75     0.33      0.247       (  0.168)       0.154        0.093
  82   6.83     0.33      0.247       (  0.168)       0.154        0.093
  83   6.92     0.33      0.247       (  0.167)       0.154        0.093
  84   7.00     0.33      0.247       (  0.166)       0.154        0.093
  85   7.08     0.33      0.247       (  0.165)       0.154        0.093
  86   7.17     0.33      0.247       (  0.165)       0.154        0.093
  87   7.25     0.33      0.247       (  0.164)       0.154        0.093
  88   7.33     0.37      0.272          0.163    (  0.170)        0.109
  89   7.42     0.37      0.272          0.162    (  0.170)        0.109
  90   7.50     0.37      0.272          0.162    (  0.170)        0.110
  91   7.58     0.40      0.297          0.161    (  0.185)        0.136
  92   7.67     0.40      0.297          0.160    (  0.185)        0.136
  93   7.75     0.40      0.297          0.159    (  0.185)        0.137
  94   7.83     0.43      0.321          0.159    (  0.201)        0.163
  95   7.92     0.43      0.321          0.158    (  0.201)        0.163
  96   8.00     0.43      0.321          0.157    (  0.201)        0.164
  97   8.08     0.50      0.371          0.157    (  0.232)        0.214
  98   8.17     0.50      0.371          0.156    (  0.232)        0.215
  99   8.25     0.50      0.371          0.155    (  0.232)        0.216
 100   8.33     0.50      0.371          0.154    (  0.232)        0.216
 101   8.42     0.50      0.371          0.154    (  0.232)        0.217
 102   8.50     0.50      0.371          0.153    (  0.232)        0.218



 103   8.58     0.53      0.395          0.152    (  0.247)        0.243
 104   8.67     0.53      0.395          0.151    (  0.247)        0.244
 105   8.75     0.53      0.395          0.151    (  0.247)        0.245
 106   8.83     0.57      0.420          0.150    (  0.263)        0.270
 107   8.92     0.57      0.420          0.149    (  0.263)        0.271
 108   9.00     0.57      0.420          0.149    (  0.263)        0.272
 109   9.08     0.63      0.470          0.148    (  0.294)        0.322
 110   9.17     0.63      0.470          0.147    (  0.294)        0.322
 111   9.25     0.63      0.470          0.147    (  0.294)        0.323
 112   9.33     0.67      0.494          0.146    (  0.309)        0.349
 113   9.42     0.67      0.494          0.145    (  0.309)        0.349
 114   9.50     0.67      0.494          0.144    (  0.309)        0.350
 115   9.58     0.70      0.519          0.144    (  0.324)        0.375
 116   9.67     0.70      0.519          0.143    (  0.324)        0.376
 117   9.75     0.70      0.519          0.142    (  0.324)        0.377
 118   9.83     0.73      0.544          0.142    (  0.340)        0.402
 119   9.92     0.73      0.544          0.141    (  0.340)        0.403
 120  10.00     0.73      0.544          0.140    (  0.340)        0.403
 121  10.08     0.50      0.371          0.140    (  0.232)        0.231
 122  10.17     0.50      0.371          0.139    (  0.232)        0.232
 123  10.25     0.50      0.371          0.138    (  0.232)        0.232
 124  10.33     0.50      0.371          0.138    (  0.232)        0.233
 125  10.42     0.50      0.371          0.137    (  0.232)        0.234
 126  10.50     0.50      0.371          0.136    (  0.232)        0.234
 127  10.58     0.67      0.494          0.136    (  0.309)        0.359
 128  10.67     0.67      0.494          0.135    (  0.309)        0.359
 129  10.75     0.67      0.494          0.134    (  0.309)        0.360
 130  10.83     0.67      0.494          0.134    (  0.309)        0.361
 131  10.92     0.67      0.494          0.133    (  0.309)        0.361
 132  11.00     0.67      0.494          0.132    (  0.309)        0.362
 133  11.08     0.63      0.470          0.132    (  0.294)        0.338
 134  11.17     0.63      0.470          0.131    (  0.294)        0.339
 135  11.25     0.63      0.470          0.130    (  0.294)        0.339
 136  11.33     0.63      0.470          0.130    (  0.294)        0.340
 137  11.42     0.63      0.470          0.129    (  0.294)        0.341
 138  11.50     0.63      0.470          0.128    (  0.294)        0.341
 139  11.58     0.57      0.420          0.128    (  0.263)        0.292
 140  11.67     0.57      0.420          0.127    (  0.263)        0.293
 141  11.75     0.57      0.420          0.127    (  0.263)        0.294
 142  11.83     0.60      0.445          0.126    (  0.278)        0.319
 143  11.92     0.60      0.445          0.125    (  0.278)        0.320
 144  12.00     0.60      0.445          0.125    (  0.278)        0.320
 145  12.08     0.83      0.618          0.124    (  0.386)        0.494
 146  12.17     0.83      0.618          0.123    (  0.386)        0.495
 147  12.25     0.83      0.618          0.123    (  0.386)        0.495
 148  12.33     0.87      0.643          0.122    (  0.402)        0.520
 149  12.42     0.87      0.643          0.122    (  0.402)        0.521
 150  12.50     0.87      0.643          0.121    (  0.402)        0.522
 151  12.58     0.93      0.692          0.120    (  0.433)        0.572
 152  12.67     0.93      0.692          0.120    (  0.433)        0.572
 153  12.75     0.93      0.692          0.119    (  0.433)        0.573
 154  12.83     0.97      0.717          0.119    (  0.448)        0.598
 155  12.92     0.97      0.717          0.118    (  0.448)        0.599
 156  13.00     0.97      0.717          0.117    (  0.448)        0.599



 157  13.08     1.13      0.840          0.117    (  0.525)        0.724
 158  13.17     1.13      0.840          0.116    (  0.525)        0.724
 159  13.25     1.13      0.840          0.116    (  0.525)        0.725
 160  13.33     1.13      0.840          0.115    (  0.525)        0.725
 161  13.42     1.13      0.840          0.114    (  0.525)        0.726
 162  13.50     1.13      0.840          0.114    (  0.525)        0.727
 163  13.58     0.77      0.568          0.113    (  0.355)        0.455
 164  13.67     0.77      0.568          0.113    (  0.355)        0.456
 165  13.75     0.77      0.568          0.112    (  0.355)        0.456
 166  13.83     0.77      0.568          0.112    (  0.355)        0.457
 167  13.92     0.77      0.568          0.111    (  0.355)        0.458
 168  14.00     0.77      0.568          0.110    (  0.355)        0.458
 169  14.08     0.90      0.667          0.110    (  0.417)        0.558
 170  14.17     0.90      0.667          0.109    (  0.417)        0.558
 171  14.25     0.90      0.667          0.109    (  0.417)        0.559
 172  14.33     0.87      0.643          0.108    (  0.402)        0.535
 173  14.42     0.87      0.643          0.108    (  0.402)        0.535
 174  14.50     0.87      0.643          0.107    (  0.402)        0.536
 175  14.58     0.87      0.643          0.106    (  0.402)        0.536
 176  14.67     0.87      0.643          0.106    (  0.402)        0.537
 177  14.75     0.87      0.643          0.105    (  0.402)        0.537
 178  14.83     0.83      0.618          0.105    (  0.386)        0.513
 179  14.92     0.83      0.618          0.104    (  0.386)        0.514
 180  15.00     0.83      0.618          0.104    (  0.386)        0.514
 181  15.08     0.80      0.593          0.103    (  0.371)        0.490
 182  15.17     0.80      0.593          0.103    (  0.371)        0.490
 183  15.25     0.80      0.593          0.102    (  0.371)        0.491
 184  15.33     0.77      0.568          0.102    (  0.355)        0.467
 185  15.42     0.77      0.568          0.101    (  0.355)        0.467
 186  15.50     0.77      0.568          0.101    (  0.355)        0.468
 187  15.58     0.63      0.470          0.100    (  0.294)        0.370
 188  15.67     0.63      0.470          0.100    (  0.294)        0.370
 189  15.75     0.63      0.470          0.099    (  0.294)        0.371
 190  15.83     0.63      0.470          0.099    (  0.294)        0.371
 191  15.92     0.63      0.470          0.098    (  0.294)        0.372
 192  16.00     0.63      0.470          0.098    (  0.294)        0.372
 193  16.08     0.13      0.099       (  0.097)       0.062        0.037
 194  16.17     0.13      0.099       (  0.097)       0.062        0.037
 195  16.25     0.13      0.099       (  0.096)       0.062        0.037
 196  16.33     0.13      0.099       (  0.096)       0.062        0.037
 197  16.42     0.13      0.099       (  0.095)       0.062        0.037
 198  16.50     0.13      0.099       (  0.095)       0.062        0.037
 199  16.58     0.10      0.074       (  0.094)       0.046        0.028
 200  16.67     0.10      0.074       (  0.094)       0.046        0.028
 201  16.75     0.10      0.074       (  0.093)       0.046        0.028
 202  16.83     0.10      0.074       (  0.093)       0.046        0.028
 203  16.92     0.10      0.074       (  0.092)       0.046        0.028
 204  17.00     0.10      0.074       (  0.092)       0.046        0.028
 205  17.08     0.17      0.124       (  0.091)       0.077        0.046
 206  17.17     0.17      0.124       (  0.091)       0.077        0.046
 207  17.25     0.17      0.124       (  0.090)       0.077        0.046
 208  17.33     0.17      0.124       (  0.090)       0.077        0.046
 209  17.42     0.17      0.124       (  0.090)       0.077        0.046
 210  17.50     0.17      0.124       (  0.089)       0.077        0.046



 211  17.58     0.17      0.124       (  0.089)       0.077        0.046
 212  17.67     0.17      0.124       (  0.088)       0.077        0.046
 213  17.75     0.17      0.124       (  0.088)       0.077        0.046
 214  17.83     0.13      0.099       (  0.087)       0.062        0.037
 215  17.92     0.13      0.099       (  0.087)       0.062        0.037
 216  18.00     0.13      0.099       (  0.086)       0.062        0.037
 217  18.08     0.13      0.099       (  0.086)       0.062        0.037
 218  18.17     0.13      0.099       (  0.086)       0.062        0.037
 219  18.25     0.13      0.099       (  0.085)       0.062        0.037
 220  18.33     0.13      0.099       (  0.085)       0.062        0.037
 221  18.42     0.13      0.099       (  0.084)       0.062        0.037
 222  18.50     0.13      0.099       (  0.084)       0.062        0.037
 223  18.58     0.10      0.074       (  0.084)       0.046        0.028
 224  18.67     0.10      0.074       (  0.083)       0.046        0.028
 225  18.75     0.10      0.074       (  0.083)       0.046        0.028
 226  18.83     0.07      0.049       (  0.082)       0.031        0.019
 227  18.92     0.07      0.049       (  0.082)       0.031        0.019
 228  19.00     0.07      0.049       (  0.082)       0.031        0.019
 229  19.08     0.10      0.074       (  0.081)       0.046        0.028
 230  19.17     0.10      0.074       (  0.081)       0.046        0.028
 231  19.25     0.10      0.074       (  0.080)       0.046        0.028
 232  19.33     0.13      0.099       (  0.080)       0.062        0.037
 233  19.42     0.13      0.099       (  0.080)       0.062        0.037
 234  19.50     0.13      0.099       (  0.079)       0.062        0.037
 235  19.58     0.10      0.074       (  0.079)       0.046        0.028
 236  19.67     0.10      0.074       (  0.079)       0.046        0.028
 237  19.75     0.10      0.074       (  0.078)       0.046        0.028
 238  19.83     0.07      0.049       (  0.078)       0.031        0.019
 239  19.92     0.07      0.049       (  0.078)       0.031        0.019
 240  20.00     0.07      0.049       (  0.077)       0.031        0.019
 241  20.08     0.10      0.074       (  0.077)       0.046        0.028
 242  20.17     0.10      0.074       (  0.076)       0.046        0.028
 243  20.25     0.10      0.074       (  0.076)       0.046        0.028
 244  20.33     0.10      0.074       (  0.076)       0.046        0.028
 245  20.42     0.10      0.074       (  0.075)       0.046        0.028
 246  20.50     0.10      0.074       (  0.075)       0.046        0.028
 247  20.58     0.10      0.074       (  0.075)       0.046        0.028
 248  20.67     0.10      0.074       (  0.075)       0.046        0.028
 249  20.75     0.10      0.074       (  0.074)       0.046        0.028
 250  20.83     0.07      0.049       (  0.074)       0.031        0.019
 251  20.92     0.07      0.049       (  0.074)       0.031        0.019
 252  21.00     0.07      0.049       (  0.073)       0.031        0.019
 253  21.08     0.10      0.074       (  0.073)       0.046        0.028
 254  21.17     0.10      0.074       (  0.073)       0.046        0.028
 255  21.25     0.10      0.074       (  0.072)       0.046        0.028
 256  21.33     0.07      0.049       (  0.072)       0.031        0.019
 257  21.42     0.07      0.049       (  0.072)       0.031        0.019
 258  21.50     0.07      0.049       (  0.072)       0.031        0.019
 259  21.58     0.10      0.074       (  0.071)       0.046        0.028
 260  21.67     0.10      0.074       (  0.071)       0.046        0.028
 261  21.75     0.10      0.074       (  0.071)       0.046        0.028
 262  21.83     0.07      0.049       (  0.071)       0.031        0.019
 263  21.92     0.07      0.049       (  0.070)       0.031        0.019
 264  22.00     0.07      0.049       (  0.070)       0.031        0.019



 265  22.08     0.10      0.074       (  0.070)       0.046        0.028
 266  22.17     0.10      0.074       (  0.070)       0.046        0.028
 267  22.25     0.10      0.074       (  0.069)       0.046        0.028
 268  22.33     0.07      0.049       (  0.069)       0.031        0.019
 269  22.42     0.07      0.049       (  0.069)       0.031        0.019
 270  22.50     0.07      0.049       (  0.069)       0.031        0.019
 271  22.58     0.07      0.049       (  0.069)       0.031        0.019
 272  22.67     0.07      0.049       (  0.068)       0.031        0.019
 273  22.75     0.07      0.049       (  0.068)       0.031        0.019
 274  22.83     0.07      0.049       (  0.068)       0.031        0.019
 275  22.92     0.07      0.049       (  0.068)       0.031        0.019
 276  23.00     0.07      0.049       (  0.068)       0.031        0.019
 277  23.08     0.07      0.049       (  0.068)       0.031        0.019
 278  23.17     0.07      0.049       (  0.067)       0.031        0.019
 279  23.25     0.07      0.049       (  0.067)       0.031        0.019
 280  23.33     0.07      0.049       (  0.067)       0.031        0.019
 281  23.42     0.07      0.049       (  0.067)       0.031        0.019
 282  23.50     0.07      0.049       (  0.067)       0.031        0.019
 283  23.58     0.07      0.049       (  0.067)       0.031        0.019
 284  23.67     0.07      0.049       (  0.067)       0.031        0.019
 285  23.75     0.07      0.049       (  0.067)       0.031        0.019
 286  23.83     0.07      0.049       (  0.067)       0.031        0.019
 287  23.92     0.07      0.049       (  0.066)       0.031        0.019
 288  24.00     0.07      0.049       (  0.066)       0.031        0.019

 (Loss Rate Not Used)
     Sum =     100.0                                   Sum =    48.4

Flood volume = Effective rainfall      4.03(In)
 times area      54.8(Ac.)/[(In)/(Ft.)] =      18.4(Ac.Ft)
Total soil loss =      2.15(In)
Total soil loss =     9.799(Ac.Ft)
Total rainfall =      6.18(In)
Flood volume =      802370.6 Cubic Feet
Total soil loss =      426848.1 Cubic Feet
--------------------------------------------------------------------
 Peak flow rate of this hydrograph =     40.040(CFS)
--------------------------------------------------------------------
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                    24 - H O U R    S T O R 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       12.5      25.0      37.5      50.0
  -----------------------------------------------------------------------
    0+ 5       0.0009      0.13  Q         |         |         |         |
    0+10       0.0056      0.69  Q         |         |         |         |
    0+15       0.0117      0.89  Q         |         |         |         |
    0+20       0.0189      1.04  Q         |         |         |         |
    0+25       0.0282      1.35  VQ        |         |         |         |
    0+30       0.0382      1.46  VQ        |         |         |         |
    0+35       0.0486      1.51  VQ        |         |         |         |
    0+40       0.0591      1.53  VQ        |         |         |         |
    0+45       0.0697      1.53  VQ        |         |         |         |



    0+50       0.0807      1.60  VQ        |         |         |         |
    0+55       0.0937      1.88  VQ        |         |         |         |
    1+ 0       0.1073      1.98  VQ        |         |         |         |
    1+ 5       0.1208      1.96  VQ        |         |         |         |
    1+10       0.1325      1.69  VQ        |         |         |         |
    1+15       0.1435      1.60  VQ        |         |         |         |
    1+20       0.1542      1.56  VQ        |         |         |         |
    1+25       0.1649      1.55  VQ        |         |         |         |
    1+30       0.1755      1.54  VQ        |         |         |         |
    1+35       0.1861      1.54  VQ        |         |         |         |
    1+40       0.1967      1.54  VQ        |         |         |         |
    1+45       0.2072      1.54  VQ        |         |         |         |
    1+50       0.2183      1.60  VQ        |         |         |         |
    1+55       0.2312      1.88  VQ        |         |         |         |
    2+ 0       0.2449      1.98  VQ        |         |         |         |
    2+ 5       0.2588      2.02  VQ        |         |         |         |
    2+10       0.2728      2.04  VQ        |         |         |         |
    2+15       0.2869      2.04  VQ        |         |         |         |
    2+20       0.3010      2.05  VQ        |         |         |         |
    2+25       0.3151      2.05  VQ        |         |         |         |
    2+30       0.3292      2.05  VQ        |         |         |         |
    2+35       0.3438      2.11  VQ        |         |         |         |
    2+40       0.3603      2.39  VQ        |         |         |         |
    2+45       0.3774      2.49  VQ        |         |         |         |
    2+50       0.3949      2.54  V Q       |         |         |         |
    2+55       0.4125      2.55  V Q       |         |         |         |
    3+ 0       0.4301      2.56  V Q       |         |         |         |
    3+ 5       0.4477      2.56  V Q       |         |         |         |
    3+10       0.4653      2.56  |VQ       |         |         |         |
    3+15       0.4830      2.56  |VQ       |         |         |         |
    3+20       0.5006      2.56  |VQ       |         |         |         |
    3+25       0.5183      2.56  |VQ       |         |         |         |
    3+30       0.5359      2.56  |VQ       |         |         |         |
    3+35       0.5535      2.56  |VQ       |         |         |         |
    3+40       0.5712      2.56  |VQ       |         |         |         |
    3+45       0.5888      2.56  |VQ       |         |         |         |
    3+50       0.6069      2.62  |VQ       |         |         |         |
    3+55       0.6269      2.91  |VQ       |         |         |         |
    4+ 0       0.6476      3.01  |VQ       |         |         |         |
    4+ 5       0.6686      3.05  |VQ       |         |         |         |
    4+10       0.6897      3.06  |VQ       |         |         |         |
    4+15       0.7108      3.07  |VQ       |         |         |         |
    4+20       0.7324      3.14  |VQ       |         |         |         |
    4+25       0.7559      3.42  |VQ       |         |         |         |
    4+30       0.7802      3.52  |VQ       |         |         |         |
    4+35       0.8047      3.56  |VQ       |         |         |         |
    4+40       0.8293      3.58  |VQ       |         |         |         |
    4+45       0.8540      3.58  |VQ       |         |         |         |
    4+50       0.8791      3.65  |VQ       |         |         |         |
    4+55       0.9061      3.93  |V Q      |         |         |         |
    5+ 0       0.9339      4.03  | VQ      |         |         |         |
    5+ 5       0.9611      3.94  | VQ      |         |         |         |
    5+10       0.9845      3.40  | Q       |         |         |         |
    5+15       1.0065      3.20  | Q       |         |         |         |



    5+20       1.0285      3.19  | Q       |         |         |         |
    5+25       1.0521      3.44  | Q       |         |         |         |
    5+30       1.0764      3.53  | Q       |         |         |         |
    5+35       1.1014      3.63  | Q       |         |         |         |
    5+40       1.1284      3.92  | VQ      |         |         |         |
    5+45       1.1561      4.03  | VQ      |         |         |         |
    5+50       1.1842      4.07  | VQ      |         |         |         |
    5+55       1.2123      4.09  | VQ      |         |         |         |
    6+ 0       1.2405      4.09  | VQ      |         |         |         |
    6+ 5       1.2692      4.16  | VQ      |         |         |         |
    6+10       1.2997      4.44  | VQ      |         |         |         |
    6+15       1.3310      4.54  | VQ      |         |         |         |
    6+20       1.3626      4.58  | VQ      |         |         |         |
    6+25       1.3943      4.60  |  Q      |         |         |         |
    6+30       1.4260      4.60  |  Q      |         |         |         |
    6+35       1.4582      4.67  |  Q      |         |         |         |
    6+40       1.4923      4.95  |  Q      |         |         |         |
    6+45       1.5271      5.05  |  VQ     |         |         |         |
    6+50       1.5622      5.10  |  VQ     |         |         |         |
    6+55       1.5974      5.11  |  VQ     |         |         |         |
    7+ 0       1.6326      5.12  |  VQ     |         |         |         |
    7+ 5       1.6679      5.12  |  VQ     |         |         |         |
    7+10       1.7032      5.12  |  VQ     |         |         |         |
    7+15       1.7385      5.12  |  VQ     |         |         |         |
    7+20       1.7745      5.23  |  VQ     |         |         |         |
    7+25       1.8139      5.72  |  VQ     |         |         |         |
    7+30       1.8547      5.92  |   Q     |         |         |         |
    7+35       1.8974      6.20  |   Q     |         |         |         |
    7+40       1.9457      7.02  |   VQ    |         |         |         |
    7+45       1.9962      7.33  |   VQ    |         |         |         |
    7+50       2.0490      7.66  |   V Q   |         |         |         |
    7+55       2.1075      8.49  |   V Q   |         |         |         |
    8+ 0       2.1682      8.82  |   V  Q  |         |         |         |
    8+ 5       2.2324      9.32  |   V  Q  |         |         |         |
    8+10       2.3074     10.90  |    V  Q |         |         |         |
    8+15       2.3866     11.49  |    V   Q|         |         |         |
    8+20       2.4676     11.76  |    V   Q|         |         |         |
    8+25       2.5495     11.89  |    V   Q|         |         |         |
    8+30       2.6318     11.96  |    V   Q|         |         |         |
    8+35       2.7157     12.18  |    V   Q|         |         |         |
    8+40       2.8051     12.98  |     V   Q         |         |         |
    8+45       2.8966     13.29  |     V   Q         |         |         |
    8+50       2.9903     13.61  |     V   Q         |         |         |
    8+55       3.0897     14.44  |     V   |Q        |         |         |
    9+ 0       3.1914     14.76  |     V   |Q        |         |         |
    9+ 5       3.2965     15.26  |      V  | Q       |         |         |
    9+10       3.4124     16.84  |      V  |  Q      |         |         |
    9+15       3.5325     17.43  |      V  |  Q      |         |         |
    9+20       3.6555     17.87  |      V  |   Q     |         |         |
    9+25       3.7846     18.74  |       V |   Q     |         |         |
    9+30       3.9160     19.08  |       V |    Q    |         |         |
    9+35       4.0497     19.41  |       V |    Q    |         |         |
    9+40       4.1891     20.25  |        V|     Q   |         |         |
    9+45       4.3308     20.57  |        V|     Q   |         |         |



    9+50       4.4747     20.90  |        V|     Q   |         |         |
    9+55       4.6243     21.73  |         V      Q  |         |         |
   10+ 0       4.7762     22.05  |         V      Q  |         |         |
   10+ 5       4.9209     21.02  |         V     Q   |         |         |
   10+10       5.0302     15.86  |         V Q       |         |         |
   10+15       5.1268     14.03  |         |Q        |         |         |
   10+20       5.2185     13.30  |         QV        |         |         |
   10+25       5.3083     13.05  |         QV        |         |         |
   10+30       5.3978     12.99  |         QV        |         |         |
   10+35       5.4929     13.82  |         |Q        |         |         |
   10+40       5.6139     17.57  |         | V Q     |         |         |
   10+45       5.7444     18.95  |         | V  Q    |         |         |
   10+50       5.8790     19.54  |         | V  Q    |         |         |
   10+55       6.0153     19.79  |         |  V Q    |         |         |
   11+ 0       6.1523     19.89  |         |  V Q    |         |         |
   11+ 5       6.2886     19.80  |         |  V Q    |         |         |
   11+10       6.4202     19.11  |         |  V Q    |         |         |
   11+15       6.5502     18.87  |         |   VQ    |         |         |
   11+20       6.6797     18.80  |         |   VQ    |         |         |
   11+25       6.8091     18.79  |         |   VQ    |         |         |
   11+30       6.9387     18.81  |         |    Q    |         |         |
   11+35       7.0661     18.50  |         |   QV    |         |         |
   11+40       7.1834     17.04  |         |  Q V    |         |         |
   11+45       7.2973     16.53  |         |  Q V    |         |         |
   11+50       7.4111     16.52  |         |  Q  V   |         |         |
   11+55       7.5296     17.22  |         |  Q  V   |         |         |
   12+ 0       7.6501     17.49  |         |  Q  V   |         |         |
   12+ 5       7.7796     18.81  |         |    QV   |         |         |
   12+10       7.9457     24.12  |         |      V Q|         |         |
   12+15       8.1251     26.04  |         |      V  Q         |         |
   12+20       8.3113     27.03  |         |       V |Q        |         |
   12+25       8.5049     28.12  |         |       V | Q       |         |
   12+30       8.7013     28.51  |         |       V | Q       |         |
   12+35       8.9014     29.06  |         |        V|  Q      |         |
   12+40       9.1125     30.66  |         |        V|   Q     |         |
   12+45       9.3277     31.24  |         |         V   Q     |         |
   12+50       9.5458     31.67  |         |         V    Q    |         |
   12+55       9.7700     32.55  |         |         |V    Q   |         |
   13+ 0       9.9964     32.87  |         |         |V    Q   |         |
   13+ 5      10.2297     33.88  |         |         | V    Q  |         |
   13+10      10.4894     37.71  |         |         | V       Q         |
   13+15      10.7587     39.10  |         |         |  V      |Q        |
   13+20      11.0321     39.69  |         |         |  V      |Q        |
   13+25      11.3071     39.94  |         |         |   V     |Q        |
   13+30      11.5829     40.04  |         |         |    V    | Q       |
   13+35      11.8463     38.25  |         |         |    V    Q         |
   13+40      12.0534     30.07  |         |         |   Q V   |         |
   13+45      12.2403     27.14  |         |         |Q    V   |         |
   13+50      12.4191     25.96  |         |         Q     V   |         |
   13+55      12.5949     25.52  |         |         Q      V  |         |
   14+ 0      12.7699     25.41  |         |         Q      V  |         |
   14+ 5      12.9491     26.02  |         |         Q       V |         |
   14+10      13.1488     29.00  |         |         |  Q    V |         |
   14+15      13.3562     30.11  |         |         |   Q    V|         |



   14+20      13.5657     30.41  |         |         |   Q    V|         |
   14+25      13.7714     29.87  |         |         |  Q     V|         |
   14+30      13.9758     29.68  |         |         |  Q      V         |
   14+35      14.1799     29.64  |         |         |  Q      V         |
   14+40      14.3840     29.64  |         |         |  Q      |V        |
   14+45      14.5883     29.66  |         |         |  Q      |V        |
   14+50      14.7915     29.51  |         |         |  Q      | V       |
   14+55      14.9898     28.79  |         |         |  Q      | V       |
   15+ 0      15.1864     28.55  |         |         | Q       | V       |
   15+ 5      15.3812     28.30  |         |         | Q       |  V      |
   15+10      15.5709     27.53  |         |         | Q       |  V      |
   15+15      15.7588     27.28  |         |         |Q        |   V     |
   15+20      15.9449     27.02  |         |         |Q        |   V     |
   15+25      16.1257     26.26  |         |         |Q        |    V    |
   15+30      16.3048     26.00  |         |         Q         |    V    |
   15+35      16.4786     25.23  |         |         Q         |    V    |
   15+40      16.6316     22.22  |         |      Q  |         |     V   |
   15+45      16.7774     21.16  |         |     Q   |         |     V   |
   15+50      16.9202     20.74  |         |     Q   |         |     V   |
   15+55      17.0620     20.59  |         |     Q   |         |      V  |
   16+ 0      17.2037     20.57  |         |     Q   |         |      V  |
   16+ 5      17.3294     18.26  |         |   Q     |         |      V  |
   16+10      17.3853      8.11  |     Q   |         |         |      V  |
   16+15      17.4161      4.47  |  Q      |         |         |      V  |
   16+20      17.4366      2.97  | Q       |         |         |      V  |
   16+25      17.4531      2.39  |Q        |         |         |      V  |
   16+30      17.4683      2.22  |Q        |         |         |      V  |
   16+35      17.4824      2.04  |Q        |         |         |      V  |
   16+40      17.4941      1.70  |Q        |         |         |      V  |
   16+45      17.5052      1.60  |Q        |         |         |       V |
   16+50      17.5159      1.56  |Q        |         |         |       V |
   16+55      17.5266      1.55  |Q        |         |         |       V |
   17+ 0      17.5372      1.54  |Q        |         |         |       V |
   17+ 5      17.5486      1.67  |Q        |         |         |       V |
   17+10      17.5640      2.23  |Q        |         |         |       V |
   17+15      17.5807      2.43  |Q        |         |         |       V |
   17+20      17.5980      2.51  | Q       |         |         |       V |
   17+25      17.6155      2.54  | Q       |         |         |       V |
   17+30      17.6330      2.55  | Q       |         |         |       V |
   17+35      17.6507      2.56  | Q       |         |         |       V |
   17+40      17.6683      2.56  | Q       |         |         |       V |
   17+45      17.6859      2.56  | Q       |         |         |       V |
   17+50      17.7031      2.50  |Q        |         |         |       V |
   17+55      17.7184      2.22  |Q        |         |         |       V |
   18+ 0      17.7330      2.12  |Q        |         |         |       V |
   18+ 5      17.7473      2.07  |Q        |         |         |       V |
   18+10      17.7614      2.06  |Q        |         |         |       V |
   18+15      17.7756      2.05  |Q        |         |         |       V |
   18+20      17.7897      2.05  |Q        |         |         |       V |
   18+25      17.8038      2.05  |Q        |         |         |       V |
   18+30      17.8179      2.05  |Q        |         |         |       V |
   18+35      17.8316      1.99  |Q        |         |         |       V |
   18+40      17.8433      1.70  |Q        |         |         |       V |
   18+45      17.8544      1.60  |Q        |         |         |       V |



   18+50      17.8647      1.50  |Q        |         |         |       V |
   18+55      17.8730      1.20  Q         |         |         |       V |
   19+ 0      17.8805      1.10  Q         |         |         |       V |
   19+ 5      17.8882      1.12  Q         |         |         |       V |
   19+10      17.8977      1.38  |Q        |         |         |       V |
   19+15      17.9078      1.47  |Q        |         |         |       V |
   19+20      17.9187      1.58  |Q        |         |         |       V |
   19+25      17.9316      1.87  |Q        |         |         |       V |
   19+30      17.9452      1.98  |Q        |         |         |       V |
   19+35      17.9587      1.96  |Q        |         |         |       V |
   19+40      17.9703      1.69  |Q        |         |         |        V|
   19+45      17.9814      1.60  |Q        |         |         |        V|
   19+50      17.9917      1.50  |Q        |         |         |        V|
   19+55      17.9999      1.20  Q         |         |         |        V|
   20+ 0      18.0075      1.10  Q         |         |         |        V|
   20+ 5      18.0152      1.12  Q         |         |         |        V|
   20+10      18.0247      1.38  |Q        |         |         |        V|
   20+15      18.0348      1.47  |Q        |         |         |        V|
   20+20      18.0452      1.51  |Q        |         |         |        V|
   20+25      18.0557      1.53  |Q        |         |         |        V|
   20+30      18.0663      1.53  |Q        |         |         |        V|
   20+35      18.0769      1.54  |Q        |         |         |        V|
   20+40      18.0875      1.54  |Q        |         |         |        V|
   20+45      18.0980      1.54  |Q        |         |         |        V|
   20+50      18.1082      1.47  |Q        |         |         |        V|
   20+55      18.1164      1.19  Q         |         |         |        V|
   21+ 0      18.1239      1.09  Q         |         |         |        V|
   21+ 5      18.1316      1.11  Q         |         |         |        V|
   21+10      18.1411      1.38  |Q        |         |         |        V|
   21+15      18.1512      1.47  |Q        |         |         |        V|
   21+20      18.1612      1.45  |Q        |         |         |        V|
   21+25      18.1693      1.18  Q         |         |         |        V|
   21+30      18.1768      1.09  Q         |         |         |        V|
   21+35      18.1845      1.11  Q         |         |         |        V|
   21+40      18.1940      1.38  |Q        |         |         |        V|
   21+45      18.2041      1.47  |Q        |         |         |        V|
   21+50      18.2141      1.45  |Q        |         |         |        V|
   21+55      18.2223      1.18  Q         |         |         |        V|
   22+ 0      18.2297      1.09  Q         |         |         |        V|
   22+ 5      18.2374      1.11  Q         |         |         |        V|
   22+10      18.2469      1.38  |Q        |         |         |        V|
   22+15      18.2570      1.47  |Q        |         |         |        V|
   22+20      18.2670      1.45  |Q        |         |         |        V|
   22+25      18.2752      1.18  Q         |         |         |        V|
   22+30      18.2826      1.09  Q         |         |         |        V|
   22+35      18.2899      1.05  Q         |         |         |        V|
   22+40      18.2970      1.03  Q         |         |         |        V|
   22+45      18.3041      1.03  Q         |         |         |        V|
   22+50      18.3111      1.03  Q         |         |         |        V|
   22+55      18.3182      1.02  Q         |         |         |        V|
   23+ 0      18.3253      1.02  Q         |         |         |        V|
   23+ 5      18.3323      1.02  Q         |         |         |        V|
   23+10      18.3394      1.02  Q         |         |         |        V|
   23+15      18.3464      1.02  Q         |         |         |        V|



   23+20      18.3535      1.02  Q         |         |         |        V|
   23+25      18.3605      1.02  Q         |         |         |        V|
   23+30      18.3676      1.02  Q         |         |         |        V|
   23+35      18.3746      1.02  Q         |         |         |        V|
   23+40      18.3817      1.02  Q         |         |         |        V|
   23+45      18.3887      1.02  Q         |         |         |        V|
   23+50      18.3958      1.02  Q         |         |         |        V|
   23+55      18.4029      1.02  Q         |         |         |        V|
   24+ 0      18.4099      1.02  Q         |         |         |        V|
   24+ 5      18.4161      0.90  Q         |         |         |        V|
   24+10      18.4184      0.34  Q         |         |         |        V|
   24+15      18.4193      0.13  Q         |         |         |        V|
   24+20      18.4197      0.05  Q         |         |         |        V|
   24+25      18.4198      0.02  Q         |         |         |        V|
   24+30      18.4199      0.01  Q         |         |         |        V|
   24+35      18.4199      0.00  Q         |         |         |        V|
-----------------------------------------------------------------------



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

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

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

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

Program License Serial Number 6094

---------------------------------------------------------------------
 English (in-lb) Input Units Used
 English Rainfall Data (Inches) Input Values Used

 English Units used in output format

---------------------------------------------------------------------
JACKRABBIT TRAIL
DEVELOPED UNIT HYDROGRAPH ANALYSIS
AREA 06
100-YEAR
--------------------------------------------------------------------
Drainage Area =      34.00(Ac.)  =      0.053 Sq. Mi.
Drainage Area for Depth-Area Areal Adjustment =      34.00(Ac.)  =

 0.053 Sq. Mi.
Length along longest watercourse =    1710.80(Ft.)
Length along longest watercourse measured to centroid =

1365.80(Ft.)
Length along longest watercourse =      0.324 Mi.
Length along longest watercourse measured to centroid =      0.259 Mi.
Difference in elevation =     122.50(Ft.)
Slope along watercourse =    378.0687 Ft./Mi.
Average Manning's 'N' = 0.015
Lag time =    0.045 Hr.
Lag time =     2.73 Min.
25% of lag time =     0.68 Min.
40% of lag time =     1.09 Min.
Unit time =     5.00 Min.
Duration of storm = 1 Hour(s)
User Entered Base Flow =     0.00(CFS)

2 YEAR Area rainfall data:



Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
       34.00         0.55        18.73

100 YEAR Area rainfall data:

Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
       34.00         1.56        53.04

STORM EVENT (YEAR) =  100.00
Area Averaged 2-Year Rainfall =    0.551(In)
Area Averaged 100-Year Rainfall =    1.560(In)

Point rain (area averaged) =    1.560(In)
Areal adjustment factor =   99.97 %
Adjusted average point rain =    1.560(In)

Sub-Area Data:
Area(Ac.)         Runoff Index   Impervious %
    34.000           60.60         0.584
 Total Area Entered =     34.00(Ac.)

RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F
AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)
60.6  78.5      0.262     0.584        0.124       1.000      0.124

                                                          Sum (F) =   0.124
Area averaged mean soil loss (F) (In/Hr) =  0.124
Minimum soil loss rate ((In/Hr)) =  0.062
(for 24 hour storm duration)
Soil low loss rate (decimal) =   0.433
---------------------------------------------------------------------
Slope of intensity-duration curve for a 1 hour storm =0.5300
----------------------------------------------------------------------

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

--------------------------------------------------------------------
Unit Hydrograph Data

---------------------------------------------------------------------
Unit time period   Time % of lag   Distribution   Unit Hydrograph
    (hrs)                           Graph %            (CFS)
---------------------------------------------------------------------
    1   0.083        183.398         38.785             13.290
    2   0.167        366.795         51.546             17.663
    3   0.250        550.193          8.138              2.789
    4   0.333        733.590          1.531              0.524
                              Sum = 100.000   Sum=      34.266

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

 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   |   Low        (In/Hr)
   1   0.08     3.40      0.636          0.124    (  0.276)        0.512
   2   0.17     4.70      0.880          0.124    (  0.381)        0.755
   3   0.25     4.70      0.880          0.124    (  0.381)        0.755
   4   0.33     5.10      0.954          0.124    (  0.413)        0.830
   5   0.42     5.80      1.085          0.124    (  0.470)        0.961
   6   0.50     5.90      1.104          0.124    (  0.478)        0.980
   7   0.58     7.10      1.329          0.124    (  0.575)        1.204
   8   0.67     8.70      1.628          0.124    (  0.705)        1.504
   9   0.75    13.20      2.470          0.124    (  1.070)        2.346
  10   0.83    29.70      5.558          0.124    (  2.407)        5.434
  11   0.92     7.70      1.441          0.124    (  0.624)        1.317
  12   1.00     4.00      0.749          0.124    (  0.324)        0.624

 (Loss Rate Not Used)
     Sum =     100.0                                   Sum =    17.2

Flood volume = Effective rainfall      1.44(In)
 times area      34.0(Ac.)/[(In)/(Ft.)] =       4.1(Ac.Ft)
Total soil loss =      0.12(In)
Total soil loss =     0.352(Ac.Ft)
Total rainfall =      1.56(In)
Flood volume =      177139.4 Cubic Feet
Total soil loss =       15336.5 Cubic Feet
--------------------------------------------------------------------
 Peak flow rate of this hydrograph =    120.869(CFS)
--------------------------------------------------------------------
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                    1 - H O U R    S T O R 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       50.0     100.0     150.0     200.0
  -----------------------------------------------------------------------
    0+ 5       0.0469      6.81  VQ        |         |         |         |
    0+10       0.1784     19.09  |V Q      |         |         |         |
    0+15       0.3493     24.82  |  VQ     |         |         |         |
    0+20       0.5336     26.76  |    Q    |         |         |         |
    0+25       0.7399     29.95  |    Q V  |         |         |         |
    0+30       0.9653     32.73  |     Q  V|         |         |         |
    0+35       1.2163     36.45  |      Q  |V        |         |         |
    0+40       1.5229     44.52  |       Q |   V     |         |         |
    0+45       1.9475     61.65  |         | Q      V|         |         |
    0+50       2.7639    118.54  |         |         |  Q   V  |         |
    0+55       3.5963    120.87  |         |         |   Q     |    V    |
    1+ 0       3.9266     47.96  |        Q|         |         |       V |
    1+ 5       4.0476     17.56  |  Q      |         |         |        V|
    1+10       4.0643      2.43  Q         |         |         |        V|
    1+15       4.0666      0.33  Q         |         |         |        V|
-----------------------------------------------------------------------



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

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

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

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

Program License Serial Number 6094

---------------------------------------------------------------------
 English (in-lb) Input Units Used
 English Rainfall Data (Inches) Input Values Used

 English Units used in output format

---------------------------------------------------------------------
JACKRABBIT TRAIL
DEVELOPED UNIT HYDROGRAPH ANALYSIS
AREA 06
100-YEAR
--------------------------------------------------------------------
Drainage Area =      34.00(Ac.)  =      0.053 Sq. Mi.
Drainage Area for Depth-Area Areal Adjustment =      34.00(Ac.)  =

 0.053 Sq. Mi.
Length along longest watercourse =    1710.80(Ft.)
Length along longest watercourse measured to centroid =

1365.80(Ft.)
Length along longest watercourse =      0.324 Mi.
Length along longest watercourse measured to centroid =      0.259 Mi.
Difference in elevation =     122.50(Ft.)
Slope along watercourse =    378.0687 Ft./Mi.
Average Manning's 'N' = 0.015
Lag time =    0.045 Hr.
Lag time =     2.73 Min.
25% of lag time =     0.68 Min.
40% of lag time =     1.09 Min.
Unit time =     5.00 Min.
Duration of storm = 24 Hour(s)
User Entered Base Flow =     0.00(CFS)

2 YEAR Area rainfall data:



Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
       34.00         2.54        86.36

100 YEAR Area rainfall data:

Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
       34.00         6.18       210.12

STORM EVENT (YEAR) =  100.00
Area Averaged 2-Year Rainfall =    2.540(In)
Area Averaged 100-Year Rainfall =    6.180(In)

Point rain (area averaged) =    6.180(In)
Areal adjustment factor =   99.99 %
Adjusted average point rain =    6.180(In)

Sub-Area Data:
Area(Ac.)         Runoff Index   Impervious %
    34.000           60.60         0.584
 Total Area Entered =     34.00(Ac.)

RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F
AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)
60.6  78.5      0.262     0.584        0.124       1.000      0.124

                                                          Sum (F) =   0.124
Area averaged mean soil loss (F) (In/Hr) =  0.124
Minimum soil loss rate ((In/Hr)) =  0.062
(for 24 hour storm duration)
Soil low loss rate (decimal) =   0.433
---------------------------------------------------------------------

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

--------------------------------------------------------------------
Unit Hydrograph Data

---------------------------------------------------------------------
Unit time period   Time % of lag   Distribution   Unit Hydrograph
    (hrs)                           Graph %            (CFS)
---------------------------------------------------------------------
    1   0.083        183.398         38.785             13.290
    2   0.167        366.795         51.546             17.663
    3   0.250        550.193          8.138              2.789
    4   0.333        733.590          1.531              0.524
                              Sum = 100.000   Sum=      34.266

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

 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   |   Low        (In/Hr)
   1   0.08     0.07      0.049       (  0.220)       0.021        0.028
   2   0.17     0.07      0.049       (  0.219)       0.021        0.028
   3   0.25     0.07      0.049       (  0.219)       0.021        0.028
   4   0.33     0.10      0.074       (  0.218)       0.032        0.042
   5   0.42     0.10      0.074       (  0.217)       0.032        0.042
   6   0.50     0.10      0.074       (  0.216)       0.032        0.042
   7   0.58     0.10      0.074       (  0.215)       0.032        0.042
   8   0.67     0.10      0.074       (  0.214)       0.032        0.042
   9   0.75     0.10      0.074       (  0.214)       0.032        0.042
  10   0.83     0.13      0.099       (  0.213)       0.043        0.056
  11   0.92     0.13      0.099       (  0.212)       0.043        0.056
  12   1.00     0.13      0.099       (  0.211)       0.043        0.056
  13   1.08     0.10      0.074       (  0.210)       0.032        0.042
  14   1.17     0.10      0.074       (  0.209)       0.032        0.042
  15   1.25     0.10      0.074       (  0.209)       0.032        0.042
  16   1.33     0.10      0.074       (  0.208)       0.032        0.042
  17   1.42     0.10      0.074       (  0.207)       0.032        0.042
  18   1.50     0.10      0.074       (  0.206)       0.032        0.042
  19   1.58     0.10      0.074       (  0.205)       0.032        0.042
  20   1.67     0.10      0.074       (  0.204)       0.032        0.042
  21   1.75     0.10      0.074       (  0.204)       0.032        0.042
  22   1.83     0.13      0.099       (  0.203)       0.043        0.056
  23   1.92     0.13      0.099       (  0.202)       0.043        0.056
  24   2.00     0.13      0.099       (  0.201)       0.043        0.056
  25   2.08     0.13      0.099       (  0.200)       0.043        0.056
  26   2.17     0.13      0.099       (  0.199)       0.043        0.056
  27   2.25     0.13      0.099       (  0.199)       0.043        0.056
  28   2.33     0.13      0.099       (  0.198)       0.043        0.056
  29   2.42     0.13      0.099       (  0.197)       0.043        0.056
  30   2.50     0.13      0.099       (  0.196)       0.043        0.056
  31   2.58     0.17      0.124       (  0.195)       0.054        0.070
  32   2.67     0.17      0.124       (  0.195)       0.054        0.070
  33   2.75     0.17      0.124       (  0.194)       0.054        0.070
  34   2.83     0.17      0.124       (  0.193)       0.054        0.070
  35   2.92     0.17      0.124       (  0.192)       0.054        0.070
  36   3.00     0.17      0.124       (  0.191)       0.054        0.070
  37   3.08     0.17      0.124       (  0.191)       0.054        0.070
  38   3.17     0.17      0.124       (  0.190)       0.054        0.070
  39   3.25     0.17      0.124       (  0.189)       0.054        0.070
  40   3.33     0.17      0.124       (  0.188)       0.054        0.070
  41   3.42     0.17      0.124       (  0.188)       0.054        0.070
  42   3.50     0.17      0.124       (  0.187)       0.054        0.070
  43   3.58     0.17      0.124       (  0.186)       0.054        0.070
  44   3.67     0.17      0.124       (  0.185)       0.054        0.070
  45   3.75     0.17      0.124       (  0.184)       0.054        0.070
  46   3.83     0.20      0.148       (  0.184)       0.064        0.084
  47   3.92     0.20      0.148       (  0.183)       0.064        0.084
  48   4.00     0.20      0.148       (  0.182)       0.064        0.084
  49   4.08     0.20      0.148       (  0.181)       0.064        0.084
  50   4.17     0.20      0.148       (  0.181)       0.064        0.084
  51   4.25     0.20      0.148       (  0.180)       0.064        0.084
  52   4.33     0.23      0.173       (  0.179)       0.075        0.098



  53   4.42     0.23      0.173       (  0.178)       0.075        0.098
  54   4.50     0.23      0.173       (  0.177)       0.075        0.098
  55   4.58     0.23      0.173       (  0.177)       0.075        0.098
  56   4.67     0.23      0.173       (  0.176)       0.075        0.098
  57   4.75     0.23      0.173       (  0.175)       0.075        0.098
  58   4.83     0.27      0.198       (  0.174)       0.086        0.112
  59   4.92     0.27      0.198       (  0.174)       0.086        0.112
  60   5.00     0.27      0.198       (  0.173)       0.086        0.112
  61   5.08     0.20      0.148       (  0.172)       0.064        0.084
  62   5.17     0.20      0.148       (  0.171)       0.064        0.084
  63   5.25     0.20      0.148       (  0.171)       0.064        0.084
  64   5.33     0.23      0.173       (  0.170)       0.075        0.098
  65   5.42     0.23      0.173       (  0.169)       0.075        0.098
  66   5.50     0.23      0.173       (  0.168)       0.075        0.098
  67   5.58     0.27      0.198       (  0.168)       0.086        0.112
  68   5.67     0.27      0.198       (  0.167)       0.086        0.112
  69   5.75     0.27      0.198       (  0.166)       0.086        0.112
  70   5.83     0.27      0.198       (  0.165)       0.086        0.112
  71   5.92     0.27      0.198       (  0.165)       0.086        0.112
  72   6.00     0.27      0.198       (  0.164)       0.086        0.112
  73   6.08     0.30      0.222       (  0.163)       0.096        0.126
  74   6.17     0.30      0.222       (  0.163)       0.096        0.126
  75   6.25     0.30      0.222       (  0.162)       0.096        0.126
  76   6.33     0.30      0.222       (  0.161)       0.096        0.126
  77   6.42     0.30      0.222       (  0.160)       0.096        0.126
  78   6.50     0.30      0.222       (  0.160)       0.096        0.126
  79   6.58     0.33      0.247       (  0.159)       0.107        0.140
  80   6.67     0.33      0.247       (  0.158)       0.107        0.140
  81   6.75     0.33      0.247       (  0.158)       0.107        0.140
  82   6.83     0.33      0.247       (  0.157)       0.107        0.140
  83   6.92     0.33      0.247       (  0.156)       0.107        0.140
  84   7.00     0.33      0.247       (  0.155)       0.107        0.140
  85   7.08     0.33      0.247       (  0.155)       0.107        0.140
  86   7.17     0.33      0.247       (  0.154)       0.107        0.140
  87   7.25     0.33      0.247       (  0.153)       0.107        0.140
  88   7.33     0.37      0.272       (  0.153)       0.118        0.154
  89   7.42     0.37      0.272       (  0.152)       0.118        0.154
  90   7.50     0.37      0.272       (  0.151)       0.118        0.154
  91   7.58     0.40      0.297       (  0.151)       0.128        0.168
  92   7.67     0.40      0.297       (  0.150)       0.128        0.168
  93   7.75     0.40      0.297       (  0.149)       0.128        0.168
  94   7.83     0.43      0.321       (  0.148)       0.139        0.182
  95   7.92     0.43      0.321       (  0.148)       0.139        0.182
  96   8.00     0.43      0.321       (  0.147)       0.139        0.182
  97   8.08     0.50      0.371          0.146    (  0.161)        0.224
  98   8.17     0.50      0.371          0.146    (  0.161)        0.225
  99   8.25     0.50      0.371          0.145    (  0.161)        0.226
 100   8.33     0.50      0.371          0.144    (  0.161)        0.226
 101   8.42     0.50      0.371          0.144    (  0.161)        0.227
 102   8.50     0.50      0.371          0.143    (  0.161)        0.228
 103   8.58     0.53      0.395          0.142    (  0.171)        0.253
 104   8.67     0.53      0.395          0.142    (  0.171)        0.254
 105   8.75     0.53      0.395          0.141    (  0.171)        0.255
 106   8.83     0.57      0.420          0.140    (  0.182)        0.280



 107   8.92     0.57      0.420          0.140    (  0.182)        0.281
 108   9.00     0.57      0.420          0.139    (  0.182)        0.281
 109   9.08     0.63      0.470          0.138    (  0.203)        0.331
 110   9.17     0.63      0.470          0.138    (  0.203)        0.332
 111   9.25     0.63      0.470          0.137    (  0.203)        0.333
 112   9.33     0.67      0.494          0.136    (  0.214)        0.358
 113   9.42     0.67      0.494          0.136    (  0.214)        0.359
 114   9.50     0.67      0.494          0.135    (  0.214)        0.359
 115   9.58     0.70      0.519          0.134    (  0.225)        0.385
 116   9.67     0.70      0.519          0.134    (  0.225)        0.385
 117   9.75     0.70      0.519          0.133    (  0.225)        0.386
 118   9.83     0.73      0.544          0.132    (  0.235)        0.411
 119   9.92     0.73      0.544          0.132    (  0.235)        0.412
 120  10.00     0.73      0.544          0.131    (  0.235)        0.413
 121  10.08     0.50      0.371          0.131    (  0.161)        0.240
 122  10.17     0.50      0.371          0.130    (  0.161)        0.241
 123  10.25     0.50      0.371          0.129    (  0.161)        0.241
 124  10.33     0.50      0.371          0.129    (  0.161)        0.242
 125  10.42     0.50      0.371          0.128    (  0.161)        0.243
 126  10.50     0.50      0.371          0.127    (  0.161)        0.243
 127  10.58     0.67      0.494          0.127    (  0.214)        0.368
 128  10.67     0.67      0.494          0.126    (  0.214)        0.368
 129  10.75     0.67      0.494          0.126    (  0.214)        0.369
 130  10.83     0.67      0.494          0.125    (  0.214)        0.369
 131  10.92     0.67      0.494          0.124    (  0.214)        0.370
 132  11.00     0.67      0.494          0.124    (  0.214)        0.371
 133  11.08     0.63      0.470          0.123    (  0.203)        0.347
 134  11.17     0.63      0.470          0.123    (  0.203)        0.347
 135  11.25     0.63      0.470          0.122    (  0.203)        0.348
 136  11.33     0.63      0.470          0.121    (  0.203)        0.348
 137  11.42     0.63      0.470          0.121    (  0.203)        0.349
 138  11.50     0.63      0.470          0.120    (  0.203)        0.350
 139  11.58     0.57      0.420          0.120    (  0.182)        0.301
 140  11.67     0.57      0.420          0.119    (  0.182)        0.301
 141  11.75     0.57      0.420          0.118    (  0.182)        0.302
 142  11.83     0.60      0.445          0.118    (  0.193)        0.327
 143  11.92     0.60      0.445          0.117    (  0.193)        0.328
 144  12.00     0.60      0.445          0.117    (  0.193)        0.328
 145  12.08     0.83      0.618          0.116    (  0.268)        0.502
 146  12.17     0.83      0.618          0.115    (  0.268)        0.503
 147  12.25     0.83      0.618          0.115    (  0.268)        0.503
 148  12.33     0.87      0.643          0.114    (  0.278)        0.528
 149  12.42     0.87      0.643          0.114    (  0.278)        0.529
 150  12.50     0.87      0.643          0.113    (  0.278)        0.530
 151  12.58     0.93      0.692          0.113    (  0.300)        0.580
 152  12.67     0.93      0.692          0.112    (  0.300)        0.580
 153  12.75     0.93      0.692          0.111    (  0.300)        0.581
 154  12.83     0.97      0.717          0.111    (  0.310)        0.606
 155  12.92     0.97      0.717          0.110    (  0.310)        0.607
 156  13.00     0.97      0.717          0.110    (  0.310)        0.607
 157  13.08     1.13      0.840          0.109    (  0.364)        0.731
 158  13.17     1.13      0.840          0.109    (  0.364)        0.732
 159  13.25     1.13      0.840          0.108    (  0.364)        0.732
 160  13.33     1.13      0.840          0.108    (  0.364)        0.733



 161  13.42     1.13      0.840          0.107    (  0.364)        0.733
 162  13.50     1.13      0.840          0.106    (  0.364)        0.734
 163  13.58     0.77      0.569          0.106    (  0.246)        0.463
 164  13.67     0.77      0.569          0.105    (  0.246)        0.463
 165  13.75     0.77      0.569          0.105    (  0.246)        0.464
 166  13.83     0.77      0.569          0.104    (  0.246)        0.464
 167  13.92     0.77      0.569          0.104    (  0.246)        0.465
 168  14.00     0.77      0.569          0.103    (  0.246)        0.465
 169  14.08     0.90      0.667          0.103    (  0.289)        0.565
 170  14.17     0.90      0.667          0.102    (  0.289)        0.565
 171  14.25     0.90      0.667          0.102    (  0.289)        0.566
 172  14.33     0.87      0.643          0.101    (  0.278)        0.542
 173  14.42     0.87      0.643          0.101    (  0.278)        0.542
 174  14.50     0.87      0.643          0.100    (  0.278)        0.543
 175  14.58     0.87      0.643          0.100    (  0.278)        0.543
 176  14.67     0.87      0.643          0.099    (  0.278)        0.544
 177  14.75     0.87      0.643          0.099    (  0.278)        0.544
 178  14.83     0.83      0.618          0.098    (  0.268)        0.520
 179  14.92     0.83      0.618          0.098    (  0.268)        0.520
 180  15.00     0.83      0.618          0.097    (  0.268)        0.521
 181  15.08     0.80      0.593          0.097    (  0.257)        0.497
 182  15.17     0.80      0.593          0.096    (  0.257)        0.497
 183  15.25     0.80      0.593          0.096    (  0.257)        0.498
 184  15.33     0.77      0.569          0.095    (  0.246)        0.473
 185  15.42     0.77      0.569          0.095    (  0.246)        0.474
 186  15.50     0.77      0.569          0.094    (  0.246)        0.474
 187  15.58     0.63      0.470          0.094    (  0.203)        0.376
 188  15.67     0.63      0.470          0.093    (  0.203)        0.377
 189  15.75     0.63      0.470          0.093    (  0.203)        0.377
 190  15.83     0.63      0.470          0.092    (  0.203)        0.377
 191  15.92     0.63      0.470          0.092    (  0.203)        0.378
 192  16.00     0.63      0.470          0.091    (  0.203)        0.378
 193  16.08     0.13      0.099       (  0.091)       0.043        0.056
 194  16.17     0.13      0.099       (  0.090)       0.043        0.056
 195  16.25     0.13      0.099       (  0.090)       0.043        0.056
 196  16.33     0.13      0.099       (  0.089)       0.043        0.056
 197  16.42     0.13      0.099       (  0.089)       0.043        0.056
 198  16.50     0.13      0.099       (  0.088)       0.043        0.056
 199  16.58     0.10      0.074       (  0.088)       0.032        0.042
 200  16.67     0.10      0.074       (  0.088)       0.032        0.042
 201  16.75     0.10      0.074       (  0.087)       0.032        0.042
 202  16.83     0.10      0.074       (  0.087)       0.032        0.042
 203  16.92     0.10      0.074       (  0.086)       0.032        0.042
 204  17.00     0.10      0.074       (  0.086)       0.032        0.042
 205  17.08     0.17      0.124       (  0.085)       0.054        0.070
 206  17.17     0.17      0.124       (  0.085)       0.054        0.070
 207  17.25     0.17      0.124       (  0.085)       0.054        0.070
 208  17.33     0.17      0.124       (  0.084)       0.054        0.070
 209  17.42     0.17      0.124       (  0.084)       0.054        0.070
 210  17.50     0.17      0.124       (  0.083)       0.054        0.070
 211  17.58     0.17      0.124       (  0.083)       0.054        0.070
 212  17.67     0.17      0.124       (  0.082)       0.054        0.070
 213  17.75     0.17      0.124       (  0.082)       0.054        0.070
 214  17.83     0.13      0.099       (  0.082)       0.043        0.056



 215  17.92     0.13      0.099       (  0.081)       0.043        0.056
 216  18.00     0.13      0.099       (  0.081)       0.043        0.056
 217  18.08     0.13      0.099       (  0.080)       0.043        0.056
 218  18.17     0.13      0.099       (  0.080)       0.043        0.056
 219  18.25     0.13      0.099       (  0.080)       0.043        0.056
 220  18.33     0.13      0.099       (  0.079)       0.043        0.056
 221  18.42     0.13      0.099       (  0.079)       0.043        0.056
 222  18.50     0.13      0.099       (  0.078)       0.043        0.056
 223  18.58     0.10      0.074       (  0.078)       0.032        0.042
 224  18.67     0.10      0.074       (  0.078)       0.032        0.042
 225  18.75     0.10      0.074       (  0.077)       0.032        0.042
 226  18.83     0.07      0.049       (  0.077)       0.021        0.028
 227  18.92     0.07      0.049       (  0.077)       0.021        0.028
 228  19.00     0.07      0.049       (  0.076)       0.021        0.028
 229  19.08     0.10      0.074       (  0.076)       0.032        0.042
 230  19.17     0.10      0.074       (  0.076)       0.032        0.042
 231  19.25     0.10      0.074       (  0.075)       0.032        0.042
 232  19.33     0.13      0.099       (  0.075)       0.043        0.056
 233  19.42     0.13      0.099       (  0.074)       0.043        0.056
 234  19.50     0.13      0.099       (  0.074)       0.043        0.056
 235  19.58     0.10      0.074       (  0.074)       0.032        0.042
 236  19.67     0.10      0.074       (  0.073)       0.032        0.042
 237  19.75     0.10      0.074       (  0.073)       0.032        0.042
 238  19.83     0.07      0.049       (  0.073)       0.021        0.028
 239  19.92     0.07      0.049       (  0.072)       0.021        0.028
 240  20.00     0.07      0.049       (  0.072)       0.021        0.028
 241  20.08     0.10      0.074       (  0.072)       0.032        0.042
 242  20.17     0.10      0.074       (  0.072)       0.032        0.042
 243  20.25     0.10      0.074       (  0.071)       0.032        0.042
 244  20.33     0.10      0.074       (  0.071)       0.032        0.042
 245  20.42     0.10      0.074       (  0.071)       0.032        0.042
 246  20.50     0.10      0.074       (  0.070)       0.032        0.042
 247  20.58     0.10      0.074       (  0.070)       0.032        0.042
 248  20.67     0.10      0.074       (  0.070)       0.032        0.042
 249  20.75     0.10      0.074       (  0.069)       0.032        0.042
 250  20.83     0.07      0.049       (  0.069)       0.021        0.028
 251  20.92     0.07      0.049       (  0.069)       0.021        0.028
 252  21.00     0.07      0.049       (  0.069)       0.021        0.028
 253  21.08     0.10      0.074       (  0.068)       0.032        0.042
 254  21.17     0.10      0.074       (  0.068)       0.032        0.042
 255  21.25     0.10      0.074       (  0.068)       0.032        0.042
 256  21.33     0.07      0.049       (  0.068)       0.021        0.028
 257  21.42     0.07      0.049       (  0.067)       0.021        0.028
 258  21.50     0.07      0.049       (  0.067)       0.021        0.028
 259  21.58     0.10      0.074       (  0.067)       0.032        0.042
 260  21.67     0.10      0.074       (  0.067)       0.032        0.042
 261  21.75     0.10      0.074       (  0.066)       0.032        0.042
 262  21.83     0.07      0.049       (  0.066)       0.021        0.028
 263  21.92     0.07      0.049       (  0.066)       0.021        0.028
 264  22.00     0.07      0.049       (  0.066)       0.021        0.028
 265  22.08     0.10      0.074       (  0.065)       0.032        0.042
 266  22.17     0.10      0.074       (  0.065)       0.032        0.042
 267  22.25     0.10      0.074       (  0.065)       0.032        0.042
 268  22.33     0.07      0.049       (  0.065)       0.021        0.028



 269  22.42     0.07      0.049       (  0.065)       0.021        0.028
 270  22.50     0.07      0.049       (  0.064)       0.021        0.028
 271  22.58     0.07      0.049       (  0.064)       0.021        0.028
 272  22.67     0.07      0.049       (  0.064)       0.021        0.028
 273  22.75     0.07      0.049       (  0.064)       0.021        0.028
 274  22.83     0.07      0.049       (  0.064)       0.021        0.028
 275  22.92     0.07      0.049       (  0.064)       0.021        0.028
 276  23.00     0.07      0.049       (  0.063)       0.021        0.028
 277  23.08     0.07      0.049       (  0.063)       0.021        0.028
 278  23.17     0.07      0.049       (  0.063)       0.021        0.028
 279  23.25     0.07      0.049       (  0.063)       0.021        0.028
 280  23.33     0.07      0.049       (  0.063)       0.021        0.028
 281  23.42     0.07      0.049       (  0.063)       0.021        0.028
 282  23.50     0.07      0.049       (  0.063)       0.021        0.028
 283  23.58     0.07      0.049       (  0.062)       0.021        0.028
 284  23.67     0.07      0.049       (  0.062)       0.021        0.028
 285  23.75     0.07      0.049       (  0.062)       0.021        0.028
 286  23.83     0.07      0.049       (  0.062)       0.021        0.028
 287  23.92     0.07      0.049       (  0.062)       0.021        0.028
 288  24.00     0.07      0.049       (  0.062)       0.021        0.028

 (Loss Rate Not Used)
     Sum =     100.0                                   Sum =    53.2

Flood volume = Effective rainfall      4.44(In)
 times area      34.0(Ac.)/[(In)/(Ft.)] =      12.6(Ac.Ft)
Total soil loss =      1.74(In)
Total soil loss =     4.937(Ac.Ft)
Total rainfall =      6.18(In)
Flood volume =      547617.3 Cubic Feet
Total soil loss =      215067.6 Cubic Feet
--------------------------------------------------------------------
 Peak flow rate of this hydrograph =     25.150(CFS)
--------------------------------------------------------------------
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
                    24 - H O U R    S T O R 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        7.5      15.0      22.5      30.0
  -----------------------------------------------------------------------
    0+ 5       0.0026      0.37  Q         |         |         |         |
    0+10       0.0085      0.87  VQ        |         |         |         |
    0+15       0.0151      0.95  VQ        |         |         |         |
    0+20       0.0230      1.15  VQ        |         |         |         |
    0+25       0.0326      1.40  VQ        |         |         |         |
    0+30       0.0424      1.43  VQ        |         |         |         |
    0+35       0.0524      1.44  VQ        |         |         |         |
    0+40       0.0623      1.44  VQ        |         |         |         |
    0+45       0.0722      1.44  VQ        |         |         |         |
    0+50       0.0834      1.63  V Q       |         |         |         |
    0+55       0.0964      1.88  V Q       |         |         |         |
    1+ 0       0.1095      1.91  V Q       |         |         |         |
    1+ 5       0.1215      1.74  V Q       |         |         |         |



    1+10       0.1317      1.49  VQ        |         |         |         |
    1+15       0.1417      1.45  VQ        |         |         |         |
    1+20       0.1517      1.44  VQ        |         |         |         |
    1+25       0.1616      1.44  VQ        |         |         |         |
    1+30       0.1715      1.44  VQ        |         |         |         |
    1+35       0.1814      1.44  VQ        |         |         |         |
    1+40       0.1914      1.44  VQ        |         |         |         |
    1+45       0.2013      1.44  VQ        |         |         |         |
    1+50       0.2125      1.63  V Q       |         |         |         |
    1+55       0.2254      1.88  V Q       |         |         |         |
    2+ 0       0.2386      1.91  V Q       |         |         |         |
    2+ 5       0.2518      1.92  V Q       |         |         |         |
    2+10       0.2651      1.92  V Q       |         |         |         |
    2+15       0.2783      1.92  V Q       |         |         |         |
    2+20       0.2915      1.92  V Q       |         |         |         |
    2+25       0.3048      1.92  V Q       |         |         |         |
    2+30       0.3180      1.92  |VQ       |         |         |         |
    2+35       0.3325      2.11  |VQ       |         |         |         |
    2+40       0.3488      2.36  |V Q      |         |         |         |
    2+45       0.3653      2.40  |V Q      |         |         |         |
    2+50       0.3818      2.40  |V Q      |         |         |         |
    2+55       0.3984      2.40  |V Q      |         |         |         |
    3+ 0       0.4149      2.40  |V Q      |         |         |         |
    3+ 5       0.4314      2.40  |V Q      |         |         |         |
    3+10       0.4480      2.40  |V Q      |         |         |         |
    3+15       0.4645      2.40  |V Q      |         |         |         |
    3+20       0.4811      2.40  |V Q      |         |         |         |
    3+25       0.4976      2.40  |V Q      |         |         |         |
    3+30       0.5142      2.40  |V Q      |         |         |         |
    3+35       0.5307      2.40  |V Q      |         |         |         |
    3+40       0.5473      2.40  |V Q      |         |         |         |
    3+45       0.5638      2.40  |V Q      |         |         |         |
    3+50       0.5816      2.59  |V Q      |         |         |         |
    3+55       0.6012      2.84  |V Q      |         |         |         |
    4+ 0       0.6210      2.88  |V Q      |         |         |         |
    4+ 5       0.6408      2.88  | VQ      |         |         |         |
    4+10       0.6607      2.88  | VQ      |         |         |         |
    4+15       0.6805      2.88  | VQ      |         |         |         |
    4+20       0.7017      3.07  | V Q     |         |         |         |
    4+25       0.7245      3.32  | V Q     |         |         |         |
    4+30       0.7476      3.36  | V Q     |         |         |         |
    4+35       0.7708      3.36  | V Q     |         |         |         |
    4+40       0.7940      3.36  | V Q     |         |         |         |
    4+45       0.8171      3.36  | V Q     |         |         |         |
    4+50       0.8416      3.55  | V Q     |         |         |         |
    4+55       0.8677      3.80  | V  Q    |         |         |         |
    5+ 0       0.8942      3.84  | V  Q    |         |         |         |
    5+ 5       0.9181      3.47  | V Q     |         |         |         |
    5+10       0.9386      2.98  | VQ      |         |         |         |
    5+15       0.9585      2.90  |  Q      |         |         |         |
    5+20       0.9797      3.07  |  VQ     |         |         |         |
    5+25       1.0025      3.32  |  VQ     |         |         |         |
    5+30       1.0256      3.36  |  VQ     |         |         |         |
    5+35       1.0501      3.55  |  VQ     |         |         |         |



    5+40       1.0762      3.80  |  V Q    |         |         |         |
    5+45       1.1026      3.84  |  V Q    |         |         |         |
    5+50       1.1291      3.84  |  V Q    |         |         |         |
    5+55       1.1556      3.84  |  V Q    |         |         |         |
    6+ 0       1.1821      3.84  |  V Q    |         |         |         |
    6+ 5       1.2098      4.03  |  V Q    |         |         |         |
    6+10       1.2393      4.28  |  V Q    |         |         |         |
    6+15       1.2690      4.32  |   VQ    |         |         |         |
    6+20       1.2988      4.32  |   VQ    |         |         |         |
    6+25       1.3286      4.32  |   VQ    |         |         |         |
    6+30       1.3584      4.32  |   VQ    |         |         |         |
    6+35       1.3894      4.51  |   V Q   |         |         |         |
    6+40       1.4222      4.76  |   V Q   |         |         |         |
    6+45       1.4552      4.80  |   V Q   |         |         |         |
    6+50       1.4883      4.80  |   V Q   |         |         |         |
    6+55       1.5214      4.80  |   V Q   |         |         |         |
    7+ 0       1.5545      4.80  |   V Q   |         |         |         |
    7+ 5       1.5876      4.80  |    VQ   |         |         |         |
    7+10       1.6207      4.80  |    VQ   |         |         |         |
    7+15       1.6538      4.80  |    VQ   |         |         |         |
    7+20       1.6882      4.99  |    VQ   |         |         |         |
    7+25       1.7242      5.24  |    VQ   |         |         |         |
    7+30       1.7606      5.28  |    V Q  |         |         |         |
    7+35       1.7983      5.47  |    V Q  |         |         |         |
    7+40       1.8377      5.72  |    V Q  |         |         |         |
    7+45       1.8773      5.76  |    V Q  |         |         |         |
    7+50       1.9183      5.95  |     VQ  |         |         |         |
    7+55       1.9610      6.20  |     V Q |         |         |         |
    8+ 0       2.0040      6.24  |     V Q |         |         |         |
    8+ 5       2.0509      6.81  |     V  Q|         |         |         |
    8+10       2.1030      7.56  |     V   Q         |         |         |
    8+15       2.1560      7.70  |     V   Q         |         |         |
    8+20       2.2093      7.75  |      V  Q         |         |         |
    8+25       2.2628      7.77  |      V  Q         |         |         |
    8+30       2.3165      7.79  |      V  Q         |         |         |
    8+35       2.3726      8.14  |      V  Q         |         |         |
    8+40       2.4319      8.60  |      V  |Q        |         |         |
    8+45       2.4917      8.70  |      V  |Q        |         |         |
    8+50       2.5541      9.06  |       V | Q       |         |         |
    8+55       2.6197      9.52  |       V | Q       |         |         |
    9+ 0       2.6859      9.61  |       V | Q       |         |         |
    9+ 5       2.7569     10.30  |       V |  Q      |         |         |
    9+10       2.8340     11.20  |        V|   Q     |         |         |
    9+15       2.9123     11.36  |        V|    Q    |         |         |
    9+20       2.9931     11.74  |        V|    Q    |         |         |
    9+25       3.0771     12.20  |        V|     Q   |         |         |
    9+30       3.1617     12.29  |         V     Q   |         |         |
    9+35       3.2489     12.65  |         V     Q   |         |         |
    9+40       3.3392     13.11  |         V      Q  |         |         |
    9+45       3.4301     13.20  |         V      Q  |         |         |
    9+50       3.5235     13.57  |         |V      Q |         |         |
    9+55       3.6201     14.03  |         |V      Q |         |         |
   10+ 0       3.7174     14.12  |         |V      Q |         |         |
   10+ 5       3.7990     11.85  |         | V  Q    |         |         |



   10+10       3.8597      8.81  |         |QV       |         |         |
   10+15       3.9172      8.35  |         |QV       |         |         |
   10+20       3.9742      8.28  |         |QV       |         |         |
   10+25       4.0314      8.31  |         |QV       |         |         |
   10+30       4.0888      8.33  |         |Q V      |         |         |
   10+35       4.1576      9.99  |         |  Q      |         |         |
   10+40       4.2416     12.20  |         |  V  Q   |         |         |
   10+45       4.3281     12.56  |         |  V  Q   |         |         |
   10+50       4.4152     12.65  |         |   V Q   |         |         |
   10+55       4.5025     12.67  |         |   V Q   |         |         |
   11+ 0       4.5899     12.69  |         |   V Q   |         |         |
   11+ 5       4.6752     12.38  |         |   V Q   |         |         |
   11+10       4.7576     11.97  |         |    Q    |         |         |
   11+15       4.8397     11.92  |         |    Q    |         |         |
   11+20       4.9218     11.93  |         |    Q    |         |         |
   11+25       5.0041     11.95  |         |    Q    |         |         |
   11+30       5.0865     11.97  |         |    QV   |         |         |
   11+35       5.1646     11.33  |         |    QV   |         |         |
   11+40       5.2367     10.48  |         |  Q  V   |         |         |
   11+45       5.3081     10.36  |         |  Q  V   |         |         |
   11+50       5.3817     10.68  |         |   Q  V  |         |         |
   11+55       5.4584     11.14  |         |   Q  V  |         |         |
   12+ 0       5.5357     11.23  |         |   Q  V  |         |         |
   12+ 5       5.6291     13.56  |         |      VQ |         |         |
   12+10       5.7437     16.64  |         |       V | Q       |         |
   12+15       5.8618     17.14  |         |       V | Q       |         |
   12+20       5.9829     17.58  |         |        V|  Q      |         |
   12+25       6.1071     18.04  |         |        V|   Q     |         |
   12+30       6.2320     18.13  |         |        V|   Q     |         |
   12+35       6.3616     18.82  |         |         V    Q    |         |
   12+40       6.4973     19.71  |         |         V     Q   |         |
   12+45       6.6342     19.87  |         |         |V    Q   |         |
   12+50       6.7736     20.24  |         |         |V    Q   |         |
   12+55       6.9161     20.70  |         |         | V    Q  |         |
   13+ 0       7.0593     20.79  |         |         | V    Q  |         |
   13+ 5       7.2140     22.46  |         |         | V      Q|         |
   13+10       7.3839     24.67  |         |         |  V      | Q       |
   13+15       7.5562     25.03  |         |         |   V     |  Q      |
   13+20       7.7292     25.11  |         |         |   V     |  Q      |
   13+25       7.9023     25.13  |         |         |    V    |  Q      |
   13+30       8.0755     25.15  |         |         |    V    |  Q      |
   13+35       8.2239     21.55  |         |         |     V Q |         |
   13+40       8.3394     16.77  |         |         | Q   V   |         |
   13+45       8.4498     16.03  |         |         |Q    V   |         |
   13+50       8.5593     15.90  |         |         |Q     V  |         |
   13+55       8.6689     15.92  |         |         |Q     V  |         |
   14+ 0       8.7787     15.94  |         |         |Q     V  |         |
   14+ 5       8.8977     17.27  |         |         |  Q    V |         |
   14+10       9.0288     19.04  |         |         |    Q  V |         |
   14+15       9.1619     19.33  |         |         |    Q   V|         |
   14+20       9.2933     19.07  |         |         |    Q   V|         |
   14+25       9.4217     18.65  |         |         |   Q    V|         |
   14+30       9.5498     18.60  |         |         |   Q     V         |
   14+35       9.6780     18.61  |         |         |   Q     V         |



   14+40       9.8062     18.62  |         |         |   Q     |V        |
   14+45       9.9346     18.64  |         |         |   Q     |V        |
   14+50      10.0609     18.33  |         |         |   Q     | V       |
   14+55      10.1842     17.91  |         |         |  Q      | V       |
   15+ 0      10.3072     17.86  |         |         |  Q      | V       |
   15+ 5      10.4280     17.53  |         |         |  Q      |  V      |
   15+10      10.5458     17.11  |         |         | Q       |  V      |
   15+15      10.6634     17.06  |         |         | Q       |  V      |
   15+20      10.7786     16.74  |         |         | Q       |   V     |
   15+25      10.8910     16.32  |         |         |Q        |   V     |
   15+30      11.0030     16.27  |         |         |Q        |    V    |
   15+35      11.1060     14.95  |         |        Q|         |    V    |
   15+40      11.1971     13.22  |         |      Q  |         |    V    |
   15+45      11.2864     12.96  |         |      Q  |         |    V    |
   15+50      11.3754     12.93  |         |      Q  |         |     V   |
   15+55      11.4646     12.94  |         |      Q  |         |     V   |
   16+ 0      11.5538     12.96  |         |      Q  |         |     V   |
   16+ 5      11.6137      8.68  |         |Q        |         |     V   |
   16+10      11.6342      2.99  |  Q      |         |         |      V  |
   16+15      11.6486      2.09  | Q       |         |         |      V  |
   16+20      11.6619      1.92  | Q       |         |         |      V  |
   16+25      11.6751      1.92  | Q       |         |         |      V  |
   16+30      11.6884      1.92  | Q       |         |         |      V  |
   16+35      11.7003      1.74  | Q       |         |         |      V  |
   16+40      11.7106      1.49  |Q        |         |         |      V  |
   16+45      11.7205      1.45  |Q        |         |         |      V  |
   16+50      11.7305      1.44  |Q        |         |         |      V  |
   16+55      11.7404      1.44  |Q        |         |         |      V  |
   17+ 0      11.7503      1.44  |Q        |         |         |      V  |
   17+ 5      11.7628      1.81  | Q       |         |         |      V  |
   17+10      11.7787      2.31  |  Q      |         |         |      V  |
   17+15      11.7952      2.39  |  Q      |         |         |      V  |
   17+20      11.8117      2.40  |  Q      |         |         |      V  |
   17+25      11.8283      2.40  |  Q      |         |         |      V  |
   17+30      11.8448      2.40  |  Q      |         |         |      V  |
   17+35      11.8613      2.40  |  Q      |         |         |      V  |
   17+40      11.8779      2.40  |  Q      |         |         |      V  |
   17+45      11.8944      2.40  |  Q      |         |         |      V  |
   17+50      11.9097      2.22  | Q       |         |         |      V  |
   17+55      11.9233      1.97  | Q       |         |         |      V  |
   18+ 0      11.9365      1.93  | Q       |         |         |      V  |
   18+ 5      11.9498      1.92  | Q       |         |         |       V |
   18+10      11.9630      1.92  | Q       |         |         |       V |
   18+15      11.9763      1.92  | Q       |         |         |       V |
   18+20      11.9895      1.92  | Q       |         |         |       V |
   18+25      12.0027      1.92  | Q       |         |         |       V |
   18+30      12.0160      1.92  | Q       |         |         |       V |
   18+35      12.0279      1.74  | Q       |         |         |       V |
   18+40      12.0382      1.49  |Q        |         |         |       V |
   18+45      12.0481      1.45  |Q        |         |         |       V |
   18+50      12.0568      1.26  |Q        |         |         |       V |
   18+55      12.0637      1.01  |Q        |         |         |       V |
   19+ 0      12.0704      0.97  |Q        |         |         |       V |
   19+ 5      12.0783      1.15  |Q        |         |         |       V |



   19+10      12.0879      1.40  |Q        |         |         |       V |
   19+15      12.0978      1.43  |Q        |         |         |       V |
   19+20      12.1090      1.63  | Q       |         |         |       V |
   19+25      12.1219      1.88  | Q       |         |         |       V |
   19+30      12.1351      1.91  | Q       |         |         |       V |
   19+35      12.1470      1.74  | Q       |         |         |       V |
   19+40      12.1573      1.49  |Q        |         |         |       V |
   19+45      12.1673      1.45  |Q        |         |         |       V |
   19+50      12.1759      1.26  |Q        |         |         |       V |
   19+55      12.1829      1.01  |Q        |         |         |       V |
   20+ 0      12.1895      0.97  |Q        |         |         |       V |
   20+ 5      12.1974      1.15  |Q        |         |         |       V |
   20+10      12.2070      1.40  |Q        |         |         |       V |
   20+15      12.2169      1.43  |Q        |         |         |       V |
   20+20      12.2268      1.44  |Q        |         |         |       V |
   20+25      12.2368      1.44  |Q        |         |         |       V |
   20+30      12.2467      1.44  |Q        |         |         |       V |
   20+35      12.2566      1.44  |Q        |         |         |       V |
   20+40      12.2665      1.44  |Q        |         |         |        V|
   20+45      12.2765      1.44  |Q        |         |         |        V|
   20+50      12.2851      1.26  |Q        |         |         |        V|
   20+55      12.2921      1.01  |Q        |         |         |        V|
   21+ 0      12.2987      0.97  |Q        |         |         |        V|
   21+ 5      12.3066      1.15  |Q        |         |         |        V|
   21+10      12.3162      1.40  |Q        |         |         |        V|
   21+15      12.3261      1.43  |Q        |         |         |        V|
   21+20      12.3348      1.26  |Q        |         |         |        V|
   21+25      12.3417      1.01  |Q        |         |         |        V|
   21+30      12.3484      0.97  |Q        |         |         |        V|
   21+35      12.3563      1.15  |Q        |         |         |        V|
   21+40      12.3659      1.40  |Q        |         |         |        V|
   21+45      12.3758      1.43  |Q        |         |         |        V|
   21+50      12.3844      1.26  |Q        |         |         |        V|
   21+55      12.3913      1.01  |Q        |         |         |        V|
   22+ 0      12.3980      0.97  |Q        |         |         |        V|
   22+ 5      12.4059      1.15  |Q        |         |         |        V|
   22+10      12.4155      1.40  |Q        |         |         |        V|
   22+15      12.4254      1.43  |Q        |         |         |        V|
   22+20      12.4340      1.26  |Q        |         |         |        V|
   22+25      12.4410      1.01  |Q        |         |         |        V|
   22+30      12.4476      0.97  |Q        |         |         |        V|
   22+35      12.4543      0.96  |Q        |         |         |        V|
   22+40      12.4609      0.96  |Q        |         |         |        V|
   22+45      12.4675      0.96  |Q        |         |         |        V|
   22+50      12.4741      0.96  |Q        |         |         |        V|
   22+55      12.4807      0.96  |Q        |         |         |        V|
   23+ 0      12.4874      0.96  |Q        |         |         |        V|
   23+ 5      12.4940      0.96  |Q        |         |         |        V|
   23+10      12.5006      0.96  |Q        |         |         |        V|
   23+15      12.5072      0.96  |Q        |         |         |        V|
   23+20      12.5138      0.96  |Q        |         |         |        V|
   23+25      12.5204      0.96  |Q        |         |         |        V|
   23+30      12.5271      0.96  |Q        |         |         |        V|
   23+35      12.5337      0.96  |Q        |         |         |        V|



   23+40      12.5403      0.96  |Q        |         |         |        V|
   23+45      12.5469      0.96  |Q        |         |         |        V|
   23+50      12.5535      0.96  |Q        |         |         |        V|
   23+55      12.5602      0.96  |Q        |         |         |        V|
   24+ 0      12.5668      0.96  |Q        |         |         |        V|
   24+ 5      12.5708      0.59  Q         |         |         |        V|
   24+10      12.5715      0.09  Q         |         |         |        V|
   24+15      12.5716      0.01  Q         |         |         |        V|
-----------------------------------------------------------------------
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 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978

 Program License Serial Number 6094

 ---------------------------------------------------------------------
  English (in-lb) Input Units Used
  English Rainfall Data (Inches) Input Values Used

  English Units used in output format

 ---------------------------------------------------------------------
  BEAUMONT POINTE
 DEVELOPED UNIT HYDROGRAPH ANALYSIS
 AREA 13
 100-YEAR 
 --------------------------------------------------------------------
 Drainage Area =      88.72(Ac.)  =      0.139 Sq. Mi.
 Drainage Area for Depth-Area Areal Adjustment =      88.72(Ac.)  =      0.139 
Sq. Mi.
 Length along longest watercourse =    2709.80(Ft.)
 Length along longest watercourse measured to centroid =    2303.80(Ft.) 
 Length along longest watercourse =      0.513 Mi.
 Length along longest watercourse measured to centroid =      0.436 Mi. 
 Difference in elevation =      32.80(Ft.)
 Slope along watercourse =     63.9103 Ft./Mi.
 Average Manning's 'N' = 0.015
 Lag time =    0.093 Hr.
 Lag time =     5.55 Min.
 25% of lag time =     1.39 Min.
 40% of lag time =     2.22 Min.
 Unit time =     5.00 Min.
 Duration of storm = 1 Hour(s)
 User Entered Base Flow =     0.00(CFS)

 2 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        88.72         0.55         48.88

 100 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        88.72         1.56        138.40

 STORM EVENT (YEAR) =  100.00
 Area Averaged 2-Year Rainfall =    0.551(In) 
 Area Averaged 100-Year Rainfall =    1.560(In)

 Point rain (area averaged) =    1.560(In) 
 Areal adjustment factor =   99.92 %



 Adjusted average point rain =    1.559(In)  
 
 Sub- Area Data:  
 Area(Ac.)         R unoff Index   Impervious %  
     88.720           58.20         0.603  
  Total Area Entered =     88.72(Ac.)  
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F  
 AMC2 AMC- 3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)  
 58.2  76. 6      0.285     0.603        0.130       1.000      0.130  
                                                          Sum (F) =   0.130  
 Area averaged mean soil loss (F) (In/Hr) =  0.130  
 Minimum soil loss rate ((In/Hr)) =  0.065  
 (for 24 hour storm duratio n)  
 Soil low loss rate (decimal) =   0.418  
 ---------------------------------------------------------------------  
 Slope of intensity - duration curve for a 1 hour storm =0.5300  
 ----------------------------------------------------------------------  
 
   U n i t  H y d r o g r a p h  
    FOOTHILL S - Curve  
 --------------------------------------------------------------------  
   Unit Hydrograph Data  
 ---------------------------------- -----------------------------------  
 Unit time period   Time % of lag   Distribution   Unit Hydrograph  
     (hrs)                           Graph %            (CFS)  
 ---------------------------------------------------------------------  
     1   0.083         90.060         11.290             10.095  
     2   0.167        180.120         53.524             47.858  
     3   0.250        270.180         20.793             18.592  
     4   0.333        360.239          8.570              7.663  
     5   0.417        450.299          3.631              3.247  
     6   0.500        540.359          1.109              0.991  
     7   0.583        630.419          0.646              0.578  
     8   0.667        720.479          0.436              0.390  
                               Sum = 100.000   Sum=      89.413  
-----------------------------------------------------------------------  
 
 
 The following loss rate calculations reflect use of the minimum calculated loss  
 rate subtracted from the Storm Rain to produce the maxim um Effective Rain value  
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective  
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr)  
   1   0.08     3.40      0.636          0.130    (  0.266)        0.506  
   2   0.17     4.70      0.879          0.130    (  0.367)        0.749  
   3   0.25     4.70      0.879          0.130    (  0.367)        0.749  
   4   0.33     5.10      0.954          0.130    (  0.399)        0.824  
   5   0.42     5.80      1.085          0.130    (  0.453)        0.955  
   6   0.50     5.90      1.104          0.130    (  0.461)        0.973  
   7   0.58     7.10      1.328          0.130    (  0.555)        1.198  
   8   0.67     8.70      1.627          0.130    (  0.680)        1.497  
   9   0.75    13.20      2.469          0.130    (  1.032)        2.339  
  10   0.83    29.70      5.555          0.130    (  2.322)        5.425  
  11   0.92     7.70      1.440          0.130    (  0.602)        1.310  
  12   1.00     4.00      0.748          0.130    (  0.313)        0.618  
   (Loss Rate Not Used)  
     Sum =     100.0                                   Sum =    17.1  
 Flood volume = Effective rainfall      1.43(In)  
  time s area      88.7(Ac.)/[(In)/(Ft.)] =      10.6(Ac.Ft)  
 Total soil loss =      0.13(In)  
 Total soil loss =     0.962(Ac.Ft)  
 Total rainfall =      1.56(In)  
 Flood volume =      460086.4 Cubic Feet  
 Total soil loss =       41913.3 Cubic Feet  



 --------------- -----------------------------------------------------  
  Peak flow rate of this hydrograph =    333.721(CFS)  
 --------------------------------------------------------------------  
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
                     1 -  H O U R    S T O R 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      100.0     200.0     300.0     400.0  
  ----------------------------------------------- ------------------------  
    0+ 5       0.0352      5.11  Q         |         |         |         |  
    0+10       0.2541     31.78  V  Q      |         |         |         |  
    0+15       0.6180     52.84  | V  Q    |         |         |         |  
    0+20       1.0449     61.99  |  V  Q   |         |         |         |  
    0+25       1.5298     70.41  |    V Q  |         |         |         |  
    0+30       2.0777     79.55  |      Q  |         |         |         |  
    0+35       2.6717     86.25   |       Q V         |         |         |  
    0+40       3.3739    101.96  |         Q V       |         |         |  
    0+45       4.2672    129.70  |         | Q   V   |         |         |  
    0+50       5.7045    208.70  |         |         QV        |         |  
    0+55       8.0028    333.72  |         |         |         V  Q      |  
    1+ 0       9.3445    194.81  |         |        Q|         |    V    |  
    1+ 5      10.0726    105.71  |         Q         |         |       V |  
    1+10      10.3674     42.82  |   Q     |         |         |        V|  
    1+15      10.4798     16.31  |Q        |         |         |        V|  
    1+20      10.5305      7.36  Q         |         |         |        V|  
    1+25      10.5545      3.49  Q         |         |         |        V|  
    1+30      10.5605      0.87  Q         |         |         |        V|  
    1+35      10.5621      0.24  Q         |         |         |        V|  
------------------------------------------------------------------- ----  
 
 
  



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

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1 
   Study date  11/09/20 File: AREA1324100.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------

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

 Program License Serial Number 6094

 ---------------------------------------------------------------------
  English (in-lb) Input Units Used
  English Rainfall Data (Inches) Input Values Used

  English Units used in output format

 ---------------------------------------------------------------------
  BEAUMONT POINTE
 DEVELOPED UNIT HYDROGRAPH ANALYSIS
 AREA 13
 100-YEAR 
 --------------------------------------------------------------------
 Drainage Area =      88.72(Ac.)  =      0.139 Sq. Mi.
 Drainage Area for Depth-Area Areal Adjustment =      88.72(Ac.)  =      0.139 
Sq. Mi.
 Length along longest watercourse =    2709.80(Ft.)
 Length along longest watercourse measured to centroid =    2303.80(Ft.) 
 Length along longest watercourse =      0.513 Mi.
 Length along longest watercourse measured to centroid =      0.436 Mi. 
 Difference in elevation =      32.80(Ft.)
 Slope along watercourse =     63.9103 Ft./Mi.
 Average Manning's 'N' = 0.015
 Lag time =    0.093 Hr.
 Lag time =     5.55 Min.
 25% of lag time =     1.39 Min.
 40% of lag time =     2.22 Min.
 Unit time =     5.00 Min.
 Duration of storm = 24 Hour(s)
 User Entered Base Flow =     0.00(CFS)

 2 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        88.72         2.54        225.35

 100 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        88.72         6.18        548.29

 STORM EVENT (YEAR) =  100.00
 Area Averaged 2-Year Rainfall =    2.540(In) 
 Area Averaged 100-Year Rainfall =    6.180(In)

 Point rain (area averaged) =    6.180(In) 
 Areal adjustment factor =   99.98 %



 Adjusted average point rain =    6.179(In)  
 
 Sub- Area Data:  
 Area(Ac.)         Runoff Index   Impervious %  
     88.720           58.20         0.603  
  Total Area Entered =     88.72(Ac.)  
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F  
 AMC2 AMC- 3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)  
 58.2  76.6      0.285     0.603        0.130       1.000      0.130  
                                                          Sum (F) =   0.130  
 Area averaged mean soil loss (F) (In/Hr) =  0.130  
 Minimum soil loss rate ((In/Hr)) =  0.0 65 
 (for 24 hour storm duration)  
 Soil low loss rate (decimal) =   0.418  
 ---------------------------------------------------------------------  
 
   U n i t  H y d r o g r a p h  
    FOOTHILL S - Curve  
 -------------------------------------------------------- ------------  
   Unit Hydrograph Data  
 ---------------------------------------------------------------------  
 Unit time period   Time % of lag   Distribution   Unit Hydrograph  
     (hrs)                           Graph %            (CFS)  
 ---------------------------------------------------------------------  
     1   0.083         90.060         11.290             10.095  
     2   0.167        180.120         53.524             47 .858  
     3   0.250        270.180         20.793             18.592  
     4   0.333        360.239          8.570              7.663  
     5   0.417        450.299          3.631              3.247  
     6   0.500        540.359          1.109              0 .991  
     7   0.583        630.419          0.646              0.578  
     8   0.667        720.479          0.436              0.390  
                               Sum = 100.000   Sum=      89.413  
----------------------------------------------------------- ------------  
 
 
 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   |   Low        (In/Hr)  
   1   0.08     0.07      0.049       (  0.231)       0.021        0.029  
   2   0.17     0.07      0.049       (  0.230)       0.021        0.029  
   3   0.25     0.07      0.049       (  0.229)       0.021        0.029  
   4   0.33     0.10      0.074       (  0.228)       0.031        0.043  
   5   0.42     0.10      0.074       (  0.227)       0.031        0.043  
   6   0.50     0.10      0.074       (  0.226)       0.031        0.043  
   7   0.58     0.10      0.074       (  0.225)       0.031        0.043  
   8   0.67     0.10      0.074       (  0.225)       0.031        0.043  
   9   0.75     0.10      0.074       (  0.224)       0.031        0.043  
  10   0.83     0.13      0.099       (  0.223)       0.041        0.058  
  11   0.92     0.13      0.099       (  0.222)       0.041        0.058  
  12   1.00     0.13      0.099       (  0.221)       0.041        0.058  
  13   1.08     0.10      0.074       (  0.220)       0.031        0.043  
  14   1.17     0.10      0.074       (  0.219)       0.031        0.043  
  15   1.25     0.10      0.074       (  0.218)       0.031        0.043  
  16   1.33     0.10      0.074       (  0.218)       0.031        0.043  
  17   1.42     0.10      0.074       (  0.217)       0.031        0.043  
  18   1.50     0.10      0.074       (  0.216)       0.031        0.043  
  19   1.58     0.10      0.074       (  0.215)       0.031        0.043  
  20   1.67     0.10      0.074       (  0.214)       0.031        0.043  
  21   1.75     0.10      0.074       (  0.213)       0.031        0.043  
  22   1.83     0.13      0.099       (  0.212)       0.041        0.058  
  23   1.92     0.13      0.099       (  0.211)       0.041        0.058  



  24   2.00     0.13      0.099       (  0.211)       0.041        0.058  
  25   2.08     0.13      0.099       (  0.210)       0.041        0.058  
  26   2.17     0.13      0.099       (  0.209)       0.041        0.058  
  27   2.25     0.13      0.099       (   0.208)       0.041        0.058  
  28   2.33     0.13      0.099       (  0.207)       0.041        0.058  
  29   2.42     0.13      0.099       (  0.206)       0.041        0.058  
  30   2.50     0.13      0.099       (  0.206)       0.041        0.058  
  31   2.58     0.17      0.124       (  0.205)       0.052        0.072  
  32   2.67     0.17      0.124       (  0.204)       0.052        0.072  
  33   2.75     0.17      0.124       (  0.203)       0.052        0.072  
  34   2.83     0.17      0.124       (  0.202)       0.052        0.072  
  35   2.92     0.17      0.124       (  0.201)       0.052        0.072  
  36   3.00     0.17      0.124       (  0.201)       0.052        0.072  
  37   3.08     0.17      0.124       (  0.200)       0.052        0.072  
  38   3.17     0.17      0.124       (  0.199)       0.052        0.072  
  39   3.25     0.17      0.124       (  0.198)       0.052        0.072  
  40   3.33     0.17      0.124       (  0.197)       0.052        0.072  
  41   3.42     0.17      0.124       (  0.196)       0.052        0.072  
  42   3.50     0.17      0.124       (  0.196)       0.052        0.072  
  43   3.58     0.17      0.124       (  0.195)       0.052        0.072  
  44   3.67     0.17      0.124       (  0.194)       0.052        0.072  
  45   3.75     0.17      0.124       (  0.193)       0.052        0.072  
  46   3.83     0.20      0.148       (  0.192)       0.062        0.086  
  47   3.92     0.20      0.148       (  0.191)       0.062        0.086  
  48   4.00     0.20      0.148       (  0.191)       0.062        0.086  
  49   4.08     0.20      0.148       (  0.190)       0.062        0.086  
  50   4.17     0.20      0.148       (  0.189)       0.062        0.086  
  51   4.25     0.20      0.148       (  0.188)       0.062        0.086  
  52   4.33     0.23      0.173       (  0.187)       0.072        0.101  
  53   4.42     0.23      0.173       (  0.187)       0.072        0.101  
  54   4.50     0.23      0.173       (  0.186)       0.072        0.101  
  55   4.58     0.23      0.173       (  0.185)       0.072        0.101  
  56   4.67     0.23      0.173       (  0.184)       0.072        0.101  
  57   4.75     0.23      0.173       (   0.183)       0.072        0.101  
  58   4.83     0.27      0.198       (  0.183)       0.083        0.115  
  59   4.92     0.27      0.198       (  0.182)       0.083        0.115  
  60   5.00     0.27      0.198       (  0.181)       0.083        0.115  
  61   5.08     0.20      0.148       (  0.180)       0.062        0.086  
  62   5.17     0.20      0.148       (  0.180)       0.062        0.086  
  63   5.25     0.20      0.148       (  0.179)       0.062        0.086  
  64   5.33     0.23      0.173       (  0.178)       0.072        0.101  
  65   5.42     0.23      0.173       (  0.177)       0.072        0.101  
  66   5.50     0.23      0.173       (  0.176)       0.072        0.101  
  67   5.58     0.27      0.198       (  0.176)       0.083        0.115  
  68   5.67     0.27      0.198       (  0.175)       0.083        0.115  
  69   5.75     0.27      0.198       (  0.174)       0.083        0.115  
  70   5.83     0.27      0.198       (  0.173)       0.083        0.115  
  71   5.92     0.27      0.198       (  0.173)       0.083        0.115  
  72   6.00     0.27      0.198       (  0.172)       0.083        0.115  
  73   6.08     0.30      0.222       (  0.171)       0.093        0.129  
  74   6.17     0.30      0.222       (  0.170)       0.093        0.129  
  75   6.25     0.30      0.222       (  0.170)       0.093        0.129  
  76   6.33     0.30      0.222       (  0.169)       0.093        0.129  
  77   6.42     0.30      0.222       (  0.168)       0.093        0.129  
  78   6.50     0.30      0.222       (  0.167)       0.093        0.129  
  79   6.58     0.33      0.247       (  0.166)       0.103        0.144  
  80   6.67     0.33      0.247       (  0.166)       0.103        0.144  
  81   6.75     0.33      0.247       (  0.165)       0.103        0.144  
  82   6.83     0.33      0.247       (  0.164)       0.103        0.144  
  83   6.92     0.33      0.247       (  0.164)       0.103        0.144  
  84   7.00     0.33      0.247       (  0.163)       0.103        0.144  
  85   7.08     0.33      0.247       (   0.162)       0.103        0.144  
  86   7.17     0.33      0.247       (  0.161)       0.103        0.144  
  87   7.25     0.33      0.247       (  0.161)       0.103        0.144  
  88   7.33     0.37      0.272       (  0.160)       0.114        0.158  
  89   7.42     0.37      0.272       (  0.159)       0.114        0.158  



  90   7.50     0.37      0.272       (  0.158)       0.114        0.158  
  91   7.58     0.40      0.297       (  0.158)       0.124        0.173  
  92   7.67     0.40      0.297       (  0.157)       0.124        0.173  
  93   7.75     0.40      0.297       (  0.156)       0.124        0.173  
  94   7.83     0.43      0.321       (  0.155)       0.134        0.187  
  95   7.92     0.43      0.321       (  0.155)       0.134        0.187  
  96   8.00     0.43      0.321       (  0.154)       0.134        0.187  
  97   8.08     0.50      0.371          0.153    (  0.155)        0.217  
  98   8.17     0.50      0.371          0.153    (  0.155)        0.218  
  99   8.25     0.50      0.371          0.152    (  0.155)        0.219  
 100   8.33     0.50      0.371          0.151    (  0.155)        0.220  
 101   8.42     0.50      0.371          0.150    (  0.155)        0.220  
 102   8.50     0.50      0.371          0.150    (  0.155)        0.221  
 103   8.58     0.53      0.395          0.149    (  0.165)        0.246  
 104   8.67     0.53      0.395          0.148    (  0.165)        0.247  
 105   8.75     0.53      0.395          0.148    (  0.165)        0.248  
 106   8.83     0.57      0.420          0.147    (  0.176)        0.273  
 107   8.92     0.57      0.420          0.146    (  0.176)        0.274  
 108   9.00     0.57      0.420          0.146    (  0.176)        0.275  
 109   9.08     0.63      0.470          0.145    (  0.196)        0.325  
 110   9.17     0.63      0.470          0.144    (  0.196)        0.325  
 111   9.25     0.63      0.470          0.144    (  0.196)        0.326  
 112   9.33     0.67      0.494          0.143    (  0.207)        0.351  
 113   9.42     0.67      0.494          0.142    (  0.207)        0.352  
 114   9.50     0.67      0.494          0.141    (  0.207)        0.353  
 115   9.58     0.70      0.519          0.141    (  0.217)        0.378  
 116   9.67     0.70      0.519          0.140    (  0.217)        0.379  
 117   9.75     0.70      0.519          0.139    (  0.217)        0.380  
 118   9.83     0.73      0.544          0.139    (  0.227)        0.405  
 119   9.92     0.73      0.544          0.138    (  0.227)        0.406  
 120  10.00     0.73      0.544          0.137    (  0.227)        0.406  
 121  10.08     0.50      0.371          0.137    (  0.155)        0.234  
 122  10.17     0.50      0.371          0.136    (  0.155)        0.235  
 123  10.25     0.50      0.371          0.135    (  0.155)        0.235  
 124  10.33     0.50      0.371          0.135    (  0.155)        0.236  
 125  10.42     0.50      0.371          0.134    (  0.155)        0.237  
 126  10.50     0.50      0.371          0.133    (  0.155)        0.237  
 127  10.58     0.67      0.494          0.133    (  0.207)        0.361  
 128  10.67     0.67      0.494          0.132    (  0.207)        0.362  
 129  10.75     0.67      0.494          0.132    (  0.207)        0.363  
 130  10.83     0.67      0.494          0.131    (  0.207)        0.363  
 131  10.92     0.67      0.494          0.130    (  0.207)        0.364  
 132  11.00     0.67      0.494          0.130    (  0.207)        0.365  
 133  11.08     0.63      0.470          0.129    (  0.196)        0.341  
 134  11.17     0.63      0.470          0.128    (  0.196)        0.341  
 135  11.25     0.63      0.470          0.128    (  0.196)        0.342  
 136  11.33     0.63      0.470          0.127    (  0.196)        0.343  
 137  11.42     0.63      0.470          0.126    (  0.196)        0.343  
 138  11.50     0.63      0.470          0.126    (  0.196)        0.344  
 139  11.58     0.57      0.420          0.125    (  0.176)        0.295  
 140  11.67     0.57      0.420          0.125    (  0.176)        0.296  
 141  11.75     0.57      0.420          0.124    (  0.176)        0.296  
 142  11.83     0.60      0.445          0.123    (  0.186)        0.322  
 143  11.92     0.60      0.445          0.123    (  0.186)        0.322  
 144  12.00     0.60      0.445          0.122    (  0.186)        0.323  
 145  12.08     0.83      0.618          0.121    (  0.258)        0.496  
 146  12.17     0.83      0.618          0.121    (  0.258)        0.497  
 147  12.25     0.83      0.618          0.120    (  0.258)        0.498  
 148  12.33     0.87      0.643          0.120    (  0.269)        0.523  
 149  12.42     0.87      0.643          0.119    (  0.269)        0.524  
 150  12.50     0.87      0.643          0.118    (  0.269)        0.524  
 151  12.58     0.93      0.692          0.118    (  0.289)        0.574  
 152  12.67     0.93      0.692          0.117    (  0.289)        0.575  
 153  12.75     0.93      0.692          0.117    (  0.289)        0.575  
 154   12.83     0.97      0.717          0.116    (  0.300)        0.601  
 155  12.92     0.97      0.717          0.116    (  0.300)        0.601  



 156  13.00     0.97      0.717          0.115    (  0.300)        0.602  
 157  13.08     1.13      0.840          0.114    (  0.351)        0.726  
 158  13.17     1.13      0.840          0.114    (  0.351)        0.727  
 159  13.25     1.13      0.840          0.113    (  0.351)        0.727  
 160  13.33     1.13      0.840          0.113    (  0.351)        0.728  
 161  13.42     1.13      0.840          0.112    (  0.351)        0.728  
 162  13.50     1.13      0.840          0.111    (  0.351)        0.729  
 163  13.58     0.77      0.568          0.111    (  0.238)        0.458  
 164  13.67     0.77      0.568          0.110    (  0.238)        0.458  
 165  13.75     0.77      0.568          0.110    (  0.238)        0.459  
 166  13.83     0.77      0.568          0.109    (  0.238)        0.459  
 167  13.92     0.77      0.568          0.109    (  0.238)        0.460  
 168  14.00     0.77      0.568          0.108    (  0.238)        0.460  
 169  14.08     0.90      0.667          0.108    (  0.279)        0.560  
 170  14.17     0.90      0.667          0.107    (  0.279)        0.560  
 171  14.25     0.90      0.667          0.106    (  0.279)        0.561  
 172  14.33     0.87      0.643          0.106    (  0.269)        0.537  
 173  14.42     0.87      0.643          0.105    (  0.269)        0.537  
 174  14.50     0.87      0.643          0.105    (  0.269)        0.538  
 175  14.58     0.87      0.643          0.104    (  0.269)        0.538  
 176  14.67     0.87      0.643          0.104    (  0.269)        0.539  
 177  14.75     0.87      0.643          0.103    (  0.269)        0.539  
 178  14.83     0.83      0.618          0.103    (  0.258)        0.515  
 179  14.92     0.83      0.618          0.102    (  0.258)        0.516  
 180  15.00     0.83      0.618          0.102    (  0.258)        0.516  
 181  15.08     0.80      0.593          0.101    (  0.248)        0.492  
 182  15.17     0.80      0.593          0.101    (  0.248)        0.493  
 183  15.25     0.80      0.593          0.100    (  0.248)        0.493  
 184  15.33     0.77      0.568          0.100    (  0.238)        0.469  
 185  15.42     0.77      0.568          0.099    (  0.238)        0.469  
 186  15.50     0.77      0.568          0.099    (  0.238)        0.470  
 187  15.58     0.63      0.470          0.098    (  0.196)        0.372  
 188  15.67     0.63      0.470          0.098    (  0.196)        0.372  
 189  15.75     0.63      0.470          0.097    (  0.196)        0.373  
 190  15.83     0.63      0.470          0.097    (  0.196)        0.373  
 191  15.92     0.63      0.470          0.096    (  0.196)        0.374  
 192  16.00     0.63      0.470          0.096    (  0.196)        0.374  
 193  16.08     0.13      0.099       (  0.095)       0.041        0.058  
 194  16.17     0.13      0.099       (  0.095)       0.041        0.058  
 195  16.25     0.13      0.099       (  0.094)       0.041        0.058  
 196  16.33     0.13      0.099       (  0.094)       0.041        0.058  
 197  16.42     0.13      0.099       (  0.093)       0.041        0.058  
 198  16.50     0.13      0.099       (  0.093)       0.041        0.058  
 199  16.58     0.10      0.074       (  0.092)       0.031        0.043  
 200  16.67     0.10      0.074       (  0.092)       0.031        0.043  
 201  16.75     0.10      0.074       (   0.091)       0.031        0.043  
 202  16.83     0.10      0.074       (  0.091)       0.031        0.043  
 203  16.92     0.10      0.074       (  0.090)       0.031        0.043  
 204  17.00     0.10      0.074       (  0.090)       0.031        0.043  
 205  17.08     0.17      0.124       (  0.089)       0.052        0.072  
 206  17.17     0.17      0.124       (  0.089)       0.052        0.072  
 207  17.25     0.17      0.124       (  0.089)       0.052        0.072  
 208  17.33     0.17      0.124       (  0.088)       0.052        0.072  
 209  17.42     0.17      0.124       (  0.088)       0.052        0.072  
 210  17.50     0.17      0.124       (  0.087)       0.052        0.072  
 211  17.58     0.17      0.124       (  0.087)       0.052        0.072  
 212   17.67     0.17      0.124       (  0.086)       0.052        0.072  
 213  17.75     0.17      0.124       (  0.086)       0.052        0.072  
 214  17.83     0.13      0.099       (  0.085)       0.041        0.058  
 215  17.92     0.13      0.099       (  0.085)       0.041        0.058  
 216  18.00     0.13      0.099       (  0.085)       0.041        0.058  
 217  18.08     0.13      0.099       (  0.084)       0.041        0.058  
 218  18.17     0.13      0.099       (  0.084)       0.041        0.058  
 219  18.25     0.13      0.099       (  0.083)       0.041        0.058  
 220  18.33     0.13      0.099       (  0.083)       0.041        0.058  
 221  18.42     0.13      0.099       (  0.083)       0.041        0.058  



 222  18.50     0.13      0.099       (  0.082)       0.041        0.058  
 223  18.58     0.10      0.074       (  0.082)       0.031        0.043  
 224  18.67     0.10      0.074       (  0.081)       0.031        0.043  
 225  18.75     0.10      0.074       (  0.081)       0.031        0.043  
 226  18.83     0.07      0.049       (  0.081)       0.021        0.029  
 227  18.92     0.07      0.049       (  0.080)       0.021        0.029  
 228  19.00     0.07      0.049       (  0.080)       0.021        0.029  
 229  19.08     0.10      0.074       (  0.079)       0.031        0.043  
 230  19.17     0.10      0.074       (  0.079)       0.031        0.043  
 231  19.25     0.10      0.074       (   0.079)       0.031        0.043  
 232  19.33     0.13      0.099       (  0.078)       0.041        0.058  
 233  19.42     0.13      0.099       (  0.078)       0.041        0.058  
 234  19.50     0.13      0.099       (  0.078)       0.041        0.058  
 235  19.58     0.10      0.074       (  0.077)       0.031        0.043  
 236  19.67     0.10      0.074       (  0.077)       0.031        0.043  
 237  19.75     0.10      0.074       (  0.077)       0.031        0.043  
 238  19.83     0.07      0.049       (  0.076)       0.021        0.029  
 239  19.92     0.07      0.049       (  0.076)       0.021        0.029  
 240  20.00     0.07      0.049       (  0.076)       0.021        0.029  
 241  20.08     0.10      0.074       (  0.075)       0.031        0.043  
 242  20.17     0.10      0.074       (  0.075)       0.031        0.043  
 243  20.25     0.10      0.074       (  0.075)       0.031        0.043  
 244  20.33     0.10      0.074       (  0.074)       0.031        0.043  
 245  20.42     0.10      0.074       (  0.074)       0.031        0.043  
 246  20.50     0.10      0.074       (  0.074)       0.031        0.043  
 247  20.58     0.10      0.074       (  0.073)       0.031        0.043  
 248  20.67     0.10      0.074       (  0.073)       0.031        0.043  
 249  20.75     0.10      0.074       (  0.073)       0.031        0.043  
 250  20.83     0.07      0.049       (  0.072)       0.021        0.029  
 251  20.92     0.07      0.049       (  0.072)       0.021        0.029  
 252  21.00     0.07      0.049       (  0.072)       0.021        0.029  
 253  21.08     0.10      0.074       (  0.072)       0.031        0.043  
 254  21.17     0.10      0.074       (  0.071)       0.031        0.043  
 255  21.25     0.10      0.074       (  0.071)       0.031        0.043  
 256  21.33     0.07      0.049       (  0.071)       0.021        0.029  
 257  21.42     0.07      0.049       (  0.070)       0.021        0.029  
 258  21.50     0.07      0.049       (  0.070)       0.021        0.029  
 259  21.58     0.10      0.074       (   0.070)       0.031        0.043  
 260  21.67     0.10      0.074       (  0.070)       0.031        0.043  
 261  21.75     0.10      0.074       (  0.069)       0.031        0.043  
 262  21.83     0.07      0.049       (  0.069)       0.021        0.029  
 263  21.92     0.07      0.049       (  0.069)       0.021        0.029  
 264  22.00     0.07      0.049       (  0.069)       0.021        0.029  
 265  22.08     0.10      0.074       (  0.068)       0.031        0.043  
 266  22.17     0.10      0.074       (  0.068)       0.031        0.043  
 267  22.25     0.10      0.074       (  0.068)       0.031        0.043  
 268  22.33     0.07      0.049       (  0.068)       0.021        0.029  
 269  22.42     0.07      0.049       (  0.068)       0.021        0.029  
 270   22.50     0.07      0.049       (  0.067)       0.021        0.029  
 271  22.58     0.07      0.049       (  0.067)       0.021        0.029  
 272  22.67     0.07      0.049       (  0.067)       0.021        0.029  
 273  22.75     0.07      0.049       (  0.067)       0.021        0.029  
 274  22.83     0.07      0.049       (  0.067)       0.021        0.029  
 275  22.92     0.07      0.049       (  0.067)       0.021        0.029  
 276  23.00     0.07      0.049       (  0.066)       0.021        0.029  
 277  23.08     0.07      0.049       (  0.066)       0.021        0.029  
 278  23.17     0.07      0.049       (  0.066)       0.021        0.029  
 279  23.25     0.07      0.049       (  0.066)       0.021        0.029  
 280  23.33     0.07      0.049       (  0.066)       0.021        0.029  
 281  23.42     0.07      0.049       (  0.066)       0.021        0.029  
 282  23.50     0.07      0.049       (  0.066)       0.021        0.029  
 283  23.58     0.07      0.049       (  0.065)       0.021        0.029  
 284  23.67     0.07      0.049       (  0.065)       0.021        0.029  
 285  23.75     0.07      0.049       (  0.065)       0.021        0.029  
 286  23.83     0.07      0.049       (  0.065)       0.021        0.029  
 287  23.92     0.07      0.049       (  0.065)       0.021        0.029  



 288  24.00     0.07      0.049       (  0.065)       0.021        0.029  
   (Loss Rate Not Used)  
     Sum =     100.0                                   Sum =    53.0  
 Flood volume = Effective rainfall      4.42(In)  
  times area      88.7(Ac.)/[(In)/(Ft.)] =      32.7(Ac.Ft)  
 Total soil loss =      1.76(In)  
 Total soil loss =    13.004(Ac.Ft)  
 Total rainfall =      6 .18(In)  
 Flood volume =     1423473.4 Cubic Feet  
 Total soil loss =      566473.0 Cubic Feet  
 --------------------------------------------------------------------  
  Peak flow rate of this hydrograph =     65.008(CFS)  
 --------------------------------------------------------------------  
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
                     24 -  H O U R    S T O R 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       17.5      35.0      52.5      70.0  
  -----------------------------------------------------------------------  
    0+ 5       0.0020      0.29  Q         |         |         |         |  
    0+10       0.0135      1.67  Q         |         |         |         |  
    0+15       0.0287      2.20  VQ        |         |         |         |  
    0+20       0.0464      2.57  VQ        |         |         |         |  
    0+25       0.0694      3.35  VQ        |         |         |         |  
    0+30       0.0946      3.65  V Q       |         |         |         |  
    0+35       0.1206      3.77  V Q       |         |         |         |  
    0+40       0.1469      3.83  V Q       |         |         |         |  
    0+45       0.1734      3.85  V Q       |         |         |         |  
    0+50       0.2010      4.00  V Q       |         |         |         |  
    0+55       0.2333      4.69  V Q       |         |         |         |  
    1+ 0       0.2675      4.96  V Q       |         |         |         |  
    1+ 5       0.3014      4.93  V Q       |         |         |         |  
    1+10       0.3309      4.29  V Q       |         |         |         |  
    1+15       0.3587      4.03  V Q       |         |         |         |  
    1+20       0.3858      3.93  V Q       |         |         |         |  
    1+25       0.4125      3.89  V Q       |         |         |         |  
    1+30       0.4392      3.87  V Q       |         |         |         |  
    1+35       0.4659      3.87  V Q       |         |         |         |  
    1+40       0.4924      3.86  V Q       |         |         |         |  
    1+45       0.5190      3.86  V Q       |         |         |         |  
    1+50       0.5466      4.01  V Q       |         |         |         |  
    1+55       0.5790      4 .69  V Q       |         |         |         |  
    2+ 0       0.6131      4.96  V Q       |         |         |         |  
    2+ 5       0.6481      5.07  V Q       |         |         |         |  
    2+10       0.6833      5.12  V Q       |         |         |         |  
    2+15       0.7187      5.13  V Q       |         |         |         |  
    2+20       0.7541      5.14  V Q       |         |         |         |  
    2+25       0.7895      5.15  V Q       |         |         |         |  
    2+30        0.8250      5.15  |VQ       |         |         |         |  
    2+35       0.8614      5.29  |V Q      |         |         |         |  
    2+40       0.9026      5.98  |V Q      |         |         |         |  
    2+45       0.9457      6.25  |V Q      |         |         |         |  
    2+50       0.9895      6.36  |V Q      |         |         |         |  
    2+55       1.0336      6.41  |V Q      |         |         |         |  
    3+ 0       1.0778      6.42  |V Q      |         |         |          |  
    3+ 5       1.1221      6.43  |V Q      |         |         |         |  
    3+10       1.1664      6.43  |V Q      |         |         |         |  
    3+15       1.2107      6.43  |V Q      |         |         |         |  
    3+20       1 .2550      6.43  |V Q      |         |         |         |  
    3+25       1.2993      6.43  |V Q      |         |         |         |  
    3+30       1.3436      6.43  |V Q      |         |         |         |  
    3+35       1.3879      6.43  |V Q      |          |         |         |  
    3+40       1.4323      6.43  |V Q      |         |         |         |  



    3+45       1.4766      6.43  |V Q      |         |         |         |  
    3+50       1.5219      6.58  |V Q      |         |         |         |  
    3+55       1.5719      7.27  |V  Q     |         |         |         |  
    4+ 0       1.6238      7.54  |V  Q     |         |         |         |  
    4+ 5       1.6765      7.65  | V Q     |         |         |         |  
    4+10       1.7295      7.69  | V Q     |         |         |         |  
    4+15       1.7826      7.71  | V Q     |         |         |         |  
    4+20       1.8367      7 .86  | V Q     |         |         |         |  
    4+25       1.8956      8.56  | V Q     |         |         |         |  
    4+30       1.9564      8.82  | V  Q    |         |         |         |  
    4+35       2.0179      8.93  | V  Q    |         |         |         |  
    4+40       2.0797      8.98  | V  Q    |         |         |         |  
    4+45       2.1417      8.99  | V  Q    |         |         |         |  
    4+50       2.2047      9.15  | V  Q    |         |         |         |  
    4+55        2.2725      9.84  | V  Q    |         |         |         |  
    5+ 0       2.3421     10.11  | V  Q    |         |         |         |  
    5+ 5       2.4105      9.93  | V  Q    |         |         |         |  
    5+10       2.4697      8.60  |  VQ     |         |         |         |  
    5+15       2.5253      8.08  |  VQ     |         |         |         |  
    5+20       2.5805      8.01  |  VQ     |         |         |         |  
    5+25       2.6398      8.61  |  VQ     |         |         |          |  
    5+30       2.7007      8.85  |  V Q    |         |         |         |  
    5+35       2.7633      9.09  |  V Q    |         |         |         |  
    5+40       2.8309      9.81  |  V Q    |         |         |         |  
    5+45       2 .9005     10.10  |  V Q    |         |         |         |  
    5+50       2.9708     10.21  |  V Q    |         |         |         |  
    5+55       3.0415     10.27  |  V Q    |         |         |         |  
    6+ 0       3.1123     10.28  |  V Q    |          |         |         |  
    6+ 5       3.1842     10.43  |  V Q    |         |         |         |  
    6+10       3.2608     11.13  |  V  Q   |         |         |         |  
    6+15       3.3393     11.40  |   V Q   |         |         |         |  
    6+20       3.4186     11.51  |   V Q   |         |         |         |  
    6+25       3.4981     11.55  |   V Q   |         |         |         |  
    6+30       3.5778     11.57  |   V Q   |         |         |         |  
    6+35       3.6585     11.72  |   V Q   |         |         |         |  
    6+40       3.7440     12.42  |   V  Q  |         |         |         |  
    6+45       3.8314     12 .68  |   V  Q  |         |         |         |  
    6+50       3.9195     12.79  |   V  Q  |         |         |         |  
    6+55       4.0079     12.84  |   V  Q  |         |         |         |  
    7+ 0       4.0964     12.85  |    V Q  |         |         |         |  
    7+ 5       4.1850     12.86  |    V Q  |         |         |         |  
    7+10       4.2736     12.87  |    V Q  |         |         |         |  
    7+15       4.3623     12.87  |    V Q  |         |         |         |  
    7+20        4.4519     13.01  |    V Q  |         |         |         |  
    7+25       4.5463     13.70  |    V Q  |         |         |         |  
    7+30       4.6425     13.97  |    V Q  |         |         |         |  
    7+35       4.7404     14.23  |    V  Q |         |         |         |  
    7+40       4.8435     14.96  |    V  Q |         |         |         |  
    7+45       4.9485     15.24  |     V Q |         |         |         |  
    7+50       5.0553     15.51  |     V Q |         |         |          |  
    7+55       5.1672     16.25  |     V  Q|         |         |         |  
    8+ 0       5.2810     16.53  |     V  Q|         |         |         |  
    8+ 5       5.3978     16.96  |     V  Q|         |         |         |  
    8+10       5 .5250     18.47  |     V   Q         |         |         |  
    8+15       5.6565     19.09  |     V   Q         |         |         |  
    8+20       5.7900     19.39  |      V  |Q        |         |         |  
    8+25       5.9247     19.55  |      V  | Q        |         |         |  
    8+30       6.0600     19.65  |      V  |Q        |         |         |  
    8+35       6.1976     19.98  |      V  |Q        |         |         |  
    8+40       6.3438     21.23  |      V  | Q       |         |         |  
    8+45       6.4937     21.76  |      V  | Q       |         |         |  
    8+50       6.6470     22.26  |       V | Q       |         |         |  
    8+55       6.8094     23.58  |       V |  Q      |         |         |  
    9+ 0       6.9756     24.13  |       V |  Q      |         |         |  
    9+ 5       7.1470     24.90  |       V |   Q     |         |         |  
    9+10       7.3359     27 .41  |       V |    Q    |         |         |  



    9+15       7.5316     28.42  |        V|     Q   |         |         |  
    9+20       7.7322     29.12  |        V|     Q   |         |         |  
    9+25       7.9425     30.54  |        V|      Q  |         |         |  
    9+30       8.1567     31.11  |        V|      Q  |         |         |  
    9+35       8.3746     31.64  |         V       Q |         |         |  
    9+40       8.6018     32.98  |         V       Q |         |         |  
    9+45        8.8327     33.53  |         V        Q|         |         |  
    9+50       9.0671     34.04  |         |V       Q|         |         |  
    9+55       9.3107     35.37  |         |V        Q         |         |  
   10+ 0       9.5581     35.92  |         |V        Q         |         |  
   10+ 5       9.7953     34.43  |         |V       Q|         |         |  
   10+10       9.9764     26.30  |         | V  Q    |         |         |  
   10+15      10.1359     23.17  |         | VQ      |         |          |  
   10+20      10.2868     21.91  |         | Q       |         |         |  
   10+25      10.4344     21.42  |         | Q       |         |         |  
   10+30      10.5811     21.31  |         | Q       |         |         |  
   10+35      10 .7361     22.51  |         | QV      |         |         |  
   10+40      10.9319     28.42  |         |  V  Q   |         |         |  
   10+45      11.1438     30.78  |         |  V   Q  |         |         |  
   10+50      11.3627     31.78  |         |   V    Q |         |         |  
   10+55      11.5848     32.24  |         |   V   Q |         |         |  
   11+ 0      11.8081     32.42  |         |   V   Q |         |         |  
   11+ 5      12.0305     32.30  |         |   V   Q |         |         |  
   11+10      12.2456     31.22  |         |   V  Q  |         |         |  
   11+15      12.4578     30.82  |         |    V Q  |         |         |  
   11+20      12.6692     30.69  |         |    V Q  |         |         |  
   11+25      12.8804     30.66  |         |    V Q  |         |         |  
   11+30      13.0918     30.70  |         |     VQ  |         |         |  
   11+35      13.3000     30 .24  |         |     VQ  |         |         |  
   11+40      13.4923     27.92  |         |    QV   |         |         |  
   11+45      13.6786     27.05  |         |    QV   |         |         |  
   11+50      13.8644     26.98  |         |    QV   |         |         |  
   11+55      14.0577     28.06  |         |     QV  |         |         |  
   12+ 0      14.2541     28.52  |         |     QV  |         |         |  
   12+ 5      14.4641     30.49  |         |      Q  |         |         |  
   12+10       14.7319     38.89  |         |       V | Q       |         |  
   12+15      15.0225     42.18  |         |       V |   Q     |         |  
   12+20      15.3243     43.83  |         |       V |    Q    |         |  
   12+25      15.6386     45.64  |         |        V|     Q   |         |  
   12+30      15.9577     46.32  |         |        V|     Q   |         |  
   12+35      16.2825     47.17  |         |        V|     Q   |         |  
   12+40      16.6250     49.73  |         |         V       Q |          |  
   12+45      16.9744     50.73  |         |         V       Q |         |  
   12+50      17.3286     51.43  |         |         |V       Q|         |  
   12+55      17.6925     52.83  |         |         |V        Q         |  
   13+ 0      18 .0602     53.40  |         |         | V       Q         |  
   13+ 5      18.4384     54.91  |         |         | V       |Q        |  
   13+10      18.8584     60.98  |         |         |  V      |   Q     |  
   13+15      19.2948     63.36  |         |          |  V      |     Q   |  
   13+20      19.7381     64.37  |         |         |   V     |     Q   |  
   13+25      20.1846     64.83  |         |         |   V     |      Q  |  
   13+30      20.6323     65.01  |         |         |    V    |      Q  |  
   13+35      21.0620     62.38  |         |         |    V    |    Q    |  
   13+40      21.4027     49.47  |         |         |     V Q |         |  
   13+45      21.7089     44.46  |         |         |    QV   |         |  
   13+50      22.0010     42.43  |         |         |   Q V   |         |  
   13+55      22.2875     41.59  |         |         |  Q   V  |         |  
   14+ 0      22.5724     41 .37  |         |         |  Q   V  |         |  
   14+ 5      22.8635     42.26  |         |         |   Q  V  |         |  
   14+10      23.1868     46.94  |         |         |     Q V |         |  
   14+15      23.5231     48.83  |         |         |      QV |         |  
   14+20      23.8632     49.39  |         |         |       QV|         |  
   14+25      24.1977     48.57  |         |         |      Q V|         |  
   14+30      24.5301     48.26  |         |         |      Q  V         |  
   14+35       24.8619     48.18  |         |         |      Q  V         |  
   14+40      25.1937     48.18  |         |         |      Q  V         |  



   14+45      25.5257     48.21  |         |         |      Q  |V        |  
   14+50      25.8563     47.99  |         |         |      Q  |V        |  
   14+55      26.1789     46.84  |         |         |     Q   | V       |  
   15+ 0      26.4987     46.43  |         |         |     Q   | V       |  
   15+ 5      26.8157     46.04  |         |         |     Q   |  V       |  
   15+10      27.1244     44.82  |         |         |    Q    |  V      |  
   15+15      27.4301     44.38  |         |         |    Q    |  V      |  
   15+20      27.7330     43.98  |         |         |    Q    |  V      |  
   15+25      28 .0274     42.75  |         |         |   Q     |   V     |  
   15+30      28.3188     42.31  |         |         |   Q     |   V     |  
   15+35      28.6022     41.16  |         |         |  Q      |    V    |  
   15+40      28.8528     36.38  |         |          Q         |    V    |  
   15+45      29.0908     34.56  |         |        Q|         |    V    |  
   15+50      29.3238     33.83  |         |        Q|         |    V    |  
   15+55      29.5548     33.54  |         |        Q|         |     V   |  
   16+ 0      29.7854     33.49  |         |        Q|         |     V   |  
   16+ 5      29.9940     30.28  |         |      Q  |         |     V   |  
   16+10      30.0979     15.10  |       Q |         |         |     V   |  
   16+15      30.1614      9.22  |    Q    |         |         |     V   |  
   16+20      30.2082      6.79  |  Q      |         |         |     V   |  
   16+25      30.2479      5 .77  |  Q      |         |         |      V  |  
   16+30      30.2855      5.45  |  Q      |         |         |      V  |  
   16+35      30.3208      5.13  | Q       |         |         |      V  |  
   16+40      30.3505      4.31  | Q       |         |         |      V  |  
   16+45      30.3784      4.05  | Q       |         |         |      V  |  
   16+50      30.4055      3.94  | Q       |         |         |      V  |  
   16+55      30.4323      3.89  | Q       |         |         |      V  |  
   17+ 0       30.4589      3.87  | Q       |         |         |      V  |  
   17+ 5      30.4876      4.16  | Q       |         |         |      V  |  
   17+10      30.5256      5.53  |  Q      |         |         |      V  |  
   17+15      30.5674      6.06  |  Q      |         |         |      V  |  
   17+20      30.6107      6.28  |  Q      |         |         |      V  |  
   17+25      30.6546      6.38  |  Q      |         |         |      V  |  
   17+30      30.6987      6.41  |  Q      |         |         |       V  |  
   17+35      30.7430      6.42  |  Q      |         |         |      V  |  
   17+40      30.7873      6.43  |  Q      |         |         |      V  |  
   17+45      30.8316      6.43  |  Q      |         |         |      V  |  
   17+50      30 .8749      6.29  |  Q      |         |         |      V  |  
   17+55      30.9135      5.60  |  Q      |         |         |      V  |  
   18+ 0      30.9502      5.33  |  Q      |         |         |      V  |  
   18+ 5      30.9862      5.22  | Q       |          |         |      V  |  
   18+10      31.0218      5.18  | Q       |         |         |      V  |  
   18+15      31.0574      5.16  | Q       |         |         |       V |  
   18+20      31.0928      5.15  | Q       |         |         |       V  |  
   18+25      31.1283      5.15  | Q       |         |         |       V |  
   18+30      31.1637      5.15  | Q       |         |         |       V |  
   18+35      31.1982      5.00  | Q       |         |         |       V |  
   18+40      31.2279      4.31  | Q       |         |         |       V |  
   18+45      31.2558      4.05  | Q       |         |         |       V |  
   18+50      31.2819      3 .79  | Q       |         |         |       V |  
   18+55      31.3029      3.05  |Q        |         |         |       V |  
   19+ 0      31.3220      2.77  |Q        |         |         |       V |  
   19+ 5      31.3413      2.80  |Q        |         |         |       V |  
   19+10      31.3649      3.44  |Q        |         |         |       V |  
   19+15      31.3903      3.69  | Q       |         |         |       V |  
   19+20      31.4175      3.94  | Q       |         |         |       V |  
   19+25       31.4496      4.67  | Q       |         |         |       V |  
   19+30      31.4837      4.95  | Q       |         |         |       V |  
   19+35      31.5176      4.92  | Q       |         |         |       V |  
   19+40      31.5471      4.29  | Q        |         |         |       V |  
   19+45      31.5748      4.03  | Q       |         |         |       V |  
   19+50      31.6009      3.78  | Q       |         |         |       V |  
   19+55      31.6219      3.05  |Q        |         |         |        V |  
   20+ 0      31.6410      2.77  |Q        |         |         |       V |  
   20+ 5      31.6603      2.80  |Q        |         |         |       V |  
   20+10      31.6840      3.44  |Q        |         |         |       V |  



   20+15      31 .7094      3.69  | Q       |         |         |       V |  
   20+20      31.7355      3.79  | Q       |         |         |       V |  
   20+25      31.7619      3.83  | Q       |         |         |       V |  
   20+30      31.7884      3.85  | Q       |          |         |       V |  
   20+35      31.8149      3.85  | Q       |         |         |       V |  
   20+40      31.8415      3.86  | Q       |         |         |       V |  
   20+45      31.8681      3.86  | Q       |         |         |        V|  
   20+50      31.8937      3.72  | Q       |         |         |        V|  
   20+55      31.9145      3.03  |Q        |         |         |        V|  
   21+ 0      31.9335      2.76  |Q        |         |         |        V|  
   21+ 5      31.9528      2.79  |Q        |         |         |        V|  
   21+10      31.9765      3.44  |Q        |         |         |        V|  
   21+15      32.0019      3 .69  | Q       |         |         |        V|  
   21+20      32.0270      3.65  | Q       |         |         |        V|  
   21+25      32.0476      3.00  |Q        |         |         |        V|  
   21+30      32.0665      2.74  |Q        |         |         |        V|  
   21+35      32.0857      2.79  |Q        |         |         |        V|  
   21+40      32.1094      3.44  |Q        |         |         |        V|  
   21+45      32.1348      3.69  | Q       |         |         |        V|  
   21+50       32.1599      3.65  | Q       |         |         |        V|  
   21+55      32.1806      3.00  |Q        |         |         |        V|  
   22+ 0      32.1995      2.74  |Q        |         |         |        V|  
   22+ 5      32.2187      2.79  |Q        |         |         |        V|  
   22+10      32.2423      3.44  |Q        |         |         |        V|  
   22+15      32.2677      3.69  | Q       |         |         |        V|  
   22+20      32.2928      3.65  | Q       |         |         |         V|  
   22+25      32.3135      3.00  |Q        |         |         |        V|  
   22+30      32.3324      2.74  |Q        |         |         |        V|  
   22+35      32.3506      2.64  |Q        |         |         |        V|  
   22+40      32 .3685      2.60  |Q        |         |         |        V|  
   22+45      32.3863      2.59  |Q        |         |         |        V|  
   22+50      32.4041      2.58  |Q        |         |         |        V|  
   22+55      32.4218      2.57  |Q        |          |         |        V|  
   23+ 0      32.4396      2.57  |Q        |         |         |        V|  
   23+ 5      32.4573      2.57  |Q        |         |         |        V|  
   23+10      32.4750      2.57  |Q        |         |         |        V|  
   23+15      32.4927      2.57  |Q        |         |         |        V|  
   23+20      32.5105      2.57  |Q        |         |         |        V|  
   23+25      32.5282      2.57  |Q        |         |         |        V|  
   23+30      32.5459      2.57  |Q        |         |         |        V|  
   23+35      32.5636      2.57  |Q        |         |         |        V|  
   23+40      32.5814      2 .57  |Q        |         |         |        V|  
   23+45      32.5991      2.57  |Q        |         |         |        V|  
   23+50      32.6168      2.57  |Q        |         |         |        V|  
   23+55      32.6345      2.57  |Q        |         |         |        V|  
   24+ 0      32.6523      2.57  |Q        |         |         |        V|  
   24+ 5      32.6680      2.28  |Q        |         |         |        V|  
   24+10      32.6742      0.91  Q         |         |         |        V|  
   24+15       32.6768      0.37  Q         |         |         |        V|  
   24+20      32.6778      0.15  Q         |         |         |        V|  
   24+25      32.6782      0.06  Q         |         |         |        V|  
   24+30      32.6784      0.03  Q         |         |         |        V|  
   24+35      32.6785      0.01  Q         |         |         |         V  
-----------------------------------------------------------------------  
 
 
  



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

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1 
   Study date  11/09/20 File: AREA161100.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------

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

 Program License Serial Number 6094

 ---------------------------------------------------------------------
  English (in-lb) Input Units Used
  English Rainfall Data (Inches) Input Values Used

  English Units used in output format

 ---------------------------------------------------------------------
  BEAUMONT POINTE
 DEVELOPED UNIT HYDROGRAPH ANALYSIS
 AREA 16
 100-YEAR 
 --------------------------------------------------------------------
 Drainage Area =      85.60(Ac.)  =      0.134 Sq. Mi.
 Drainage Area for Depth-Area Areal Adjustment =      85.60(Ac.)  =      0.134 
Sq. Mi.
 Length along longest watercourse =    4129.80(Ft.)
 Length along longest watercourse measured to centroid =    2770.20(Ft.) 
 Length along longest watercourse =      0.782 Mi.
 Length along longest watercourse measured to centroid =      0.525 Mi. 
 Difference in elevation =     150.00(Ft.)
 Slope along watercourse =    191.7768 Ft./Mi.
 Average Manning's 'N' = 0.015
 Lag time =    0.095 Hr.
 Lag time =     5.67 Min.
 25% of lag time =     1.42 Min.
 40% of lag time =     2.27 Min.
 Unit time =     5.00 Min.
 Duration of storm = 1 Hour(s)
 User Entered Base Flow =     0.00(CFS)

 2 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        85.60         0.55         47.17

 100 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        85.60         1.56        133.54

 STORM EVENT (YEAR) =  100.00
 Area Averaged 2-Year Rainfall =    0.551(In) 
 Area Averaged 100-Year Rainfall =    1.560(In)

 Point rain (area averaged) =    1.560(In) 
 Areal adjustment factor =   99.92 %



 Adjuste d average point rain =    1.559(In)  
 
 Sub- Area Data:  
 Area(Ac.)         Runoff Index   Impervious %  
     85.600           54.90         0.679  
  Total Area Entered =     85.60(Ac.)  
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F  
 AMC2 AMC- 3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)  
 54.9  73.9      0.316     0.679        0.123       1.000      0.123  
                                                          Sum (F) =   0.123  
 Area averaged mean soil loss (F) (In/Hr) =  0.123  
 Minimum soil loss rate ((In/Hr)) =  0.061  
 (for 24 hour storm duration)  
 Soil low loss rate (decimal) =   0.357  
 ----------------------------------------------------------------- ----  
 Slope of intensity - duration curve for a 1 hour storm =0.5300  
 ----------------------------------------------------------------------  
 
   U n i t  H y d r o g r a p h  
    FOOTHILL S - Curve  
 ------------------------------------------------------------- -------  
   Unit Hydrograph Data  
 ---------------------------------------------------------------------  
 Unit time period   Time % of lag   Distribution   Unit Hydrograph  
     (hrs)                           Graph %            (CFS)  
 ----------------------- ----------------------------------------------  
     1   0.083         88.154         10.815              9.330  
     2   0.167        176.308         52.730             45.490  
     3   0.250        264.462         21.422             18.481  
     4   0.333        352.616          8.785              7.578  
     5   0.417        440.770          3.870              3.339  
     6   0.500        528.924          1.206              1.040  
     7   0.583        617.078          0.654              0.564  
     8   0.667        705.232          0.518              0.447  
                               Sum = 100.000   Sum=      86.269  
---------------------------------------------------------------- -------  
 
 
 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   |   Low        (In/Hr)  
   1   0.08     3.40      0.636          0.123    (  0.227)        0.513  
   2   0.17     4.70      0.879          0.123    (  0.314)        0.756  
   3   0.25     4.70      0.879          0.123    (  0.314)        0.756  
   4   0.33     5.10      0.954          0.123    (  0.341)        0.831  
   5   0.42     5.80      1.085          0.123    (  0.387)        0.962  
   6   0.50     5.90      1.104          0.123    (  0.394)        0.981  
   7   0.58     7 .10      1.328          0.123    (  0.474)        1.205  
   8   0.67     8.70      1.627          0.123    (  0.581)        1.505  
   9   0.75    13.20      2.469          0.123    (  0.881)        2.346  
  10   0.83    29.70      5.556          0.123    (  1 .983)        5.433  
  11   0.92     7.70      1.440          0.123    (  0.514)        1.318  
  12   1.00     4.00      0.748          0.123    (  0.267)        0.625  
   (Loss Rate Not Used)  
     Sum =     100.0                                   Sum =    17. 2 
 Flood volume = Effective rainfall      1.44(In)  
  times area      85.6(Ac.)/[(In)/(Ft.)] =      10.2(Ac.Ft)  
 Total soil loss =      0.12(In)  
 Total soil loss =     0.876(Ac.Ft)  
 Total rainfall =      1.56(In)  
 Flood volume =      446204.5 Cubic Feet  
 Total soil loss =       38155.2 Cubic Feet  



 --------------------------------------------------------------------  
  Peak flow rate of this hydrograph =    320.315(CFS)  
 ---------------------------------------------- ----------------------  
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
                     1 -  H O U R    S T O R 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      100.0     200.0     300.0     400.0  
  ----------------------------------------- ------------------------------  
    0+ 5       0.0330      4.79  Q         |         |         |         |  
    0+10       0.2425     30.42  V  Q      |         |         |         |  
    0+15       0.5935     50.97  | V  Q    |         |         |         |  
    0+20       1.0072     60.06  |  V  Q   |         |         |         |  
    0+25       1.4772     68.25  |    VQ   |         |         |         |  
    0+30       2.0083     77.11  |      Q  |         |         |         |  
    0+35       2.5839     83.59  |       Q V         |         |         |  
    0+40       3.2627     98.55  |        Q| V       |         |         |  
    0+45       4.1232    124.95  |         | Q   V   |         |         |  
    0+50       5.4975    199.55  |         |        Q |V        |         |  
    0+55       7.7035    320.31  |         |         |         V Q       |  
    1+ 0       9.0211    191.31  |         |        Q|         |    V    |  
    1+ 5       9.7411    104.54  |         Q         |         |       V |  
    1+10      10.0409     43.53  |   Q     |         |         |        V|  
    1+15      10.1565     16.80  |Q        |         |         |        V|  
    1+20      10.2087      7 .58  Q         |         |         |        V|  
    1+25      10.2350      3.82  Q         |         |         |        V|  
    1+30      10.2415      0.94  Q         |         |         |        V|  
    1+35      10.2434      0.28  Q         |         |         |         V  
-----------------------------------------------------------------------  
 
 
  



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

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1 
   Study date  11/09/20 File: AREA1624100.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------

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

 Program License Serial Number 6094

 ---------------------------------------------------------------------
  English (in-lb) Input Units Used
  English Rainfall Data (Inches) Input Values Used

  English Units used in output format

 ---------------------------------------------------------------------
  BEAUMONT POINTE
 DEVELOPED UNIT HYDROGRAPH ANALYSIS
 AREA 16
 100-YEAR 
 --------------------------------------------------------------------
 Drainage Area =      85.60(Ac.)  =      0.134 Sq. Mi.
 Drainage Area for Depth-Area Areal Adjustment =      85.60(Ac.)  =      0.134 
Sq. Mi.
 Length along longest watercourse =    4129.80(Ft.)
 Length along longest watercourse measured to centroid =    2770.20(Ft.) 
 Length along longest watercourse =      0.782 Mi.
 Length along longest watercourse measured to centroid =      0.525 Mi. 
 Difference in elevation =     150.00(Ft.)
 Slope along watercourse =    191.7768 Ft./Mi.
 Average Manning's 'N' = 0.015
 Lag time =    0.095 Hr.
 Lag time =     5.67 Min.
 25% of lag time =     1.42 Min.
 40% of lag time =     2.27 Min.
 Unit time =     5.00 Min.
 Duration of storm = 24 Hour(s)
 User Entered Base Flow =     0.00(CFS)

 2 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        85.60         2.54        217.42

 100 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
        85.60         6.18        529.01

 STORM EVENT (YEAR) =  100.00
 Area Averaged 2-Year Rainfall =    2.540(In) 
 Area Averaged 100-Year Rainfall =    6.180(In)

 Point rain (area averaged) =    6.180(In) 
 Areal adjustment factor =   99.98 %



 Adjusted average point rain =    6.179(In)  
 
 Sub- Area Data:  
 Area(Ac.)         Runoff Index   Impervious %  
     85.600           54.90         0.679  
  Total Area Entered =     85.60(Ac.)  
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F  
 AMC2 AMC- 3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)  
 54.9  73.9      0.316     0.679        0.123       1.000      0.123  
                                                          Sum (F) =   0.123  
 Area averaged mean soil loss (F) (In/Hr) =  0.123  
 Minimum soil loss rate ((In/Hr)) =  0.061  
 (for 24 hour storm duration)  
 Soil low loss rate (decimal) =   0.357  
 ---------------------------------------------------------------------  
 
   U n i t  H y d r o g r a p h  
    FOOTHILL S - Curve  
 --------------------------------------------------------------------  
   Unit Hydrograph Data  
 ---------------------------------------------------------------------  
 Unit time period   Time % of lag   Distribution   Unit H ydrograph  
     (hrs)                           Graph %            (CFS)  
 ---------------------------------------------------------------------  
     1   0.083         88.154         10.815              9.330  
     2   0.167        176.308         52.730             45.490  
     3   0.250        264.462         21.422             18.481  
     4   0.333        352.616          8.785              7.578  
     5   0.417        440.770          3.870              3.339  
     6   0.500        528.924          1.206              1.040  
     7   0.583        617.078          0.654              0.564  
     8   0.667        705.232          0.518              0.447  
                               Sum = 100.000   Sum=      86.269  
------------------------------------------------- ----------------------  
 
 
 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   |   Low        (In/Hr)  
   1   0.08     0.07      0.049       (  0.218)       0.018        0.032  
   2   0.17     0.07      0.049       (  0. 217)       0.018        0.032  
   3   0.25     0.07      0.049       (  0.216)       0.018        0.032  
   4   0.33     0.10      0.074       (  0.215)       0.026        0.048  
   5   0.42     0.10      0.074       (  0.214)       0.026        0.048  
   6   0.50     0.10      0.074       (  0.213)       0.026        0.048  
   7   0.58     0.10      0.074       (  0.213)       0.026        0.048  
   8   0.67     0.10      0.074       (  0.212)       0.026        0.048  
   9   0.75     0.10      0.074       (  0.2 11)       0.026        0.048  
  10   0.83     0.13      0.099       (  0.210)       0.035        0.064  
  11   0.92     0.13      0.099       (  0.209)       0.035        0.064  
  12   1.00     0.13      0.099       (  0.209)       0.035        0.064  
  13   1 .08     0.10      0.074       (  0.208)       0.026        0.048  
  14   1.17     0.10      0.074       (  0.207)       0.026        0.048  
  15   1.25     0.10      0.074       (  0.206)       0.026        0.048  
  16   1.33     0.10      0.074       (  0.20 5)       0.026        0.048  
  17   1.42     0.10      0.074       (  0.204)       0.026        0.048  
  18   1.50     0.10      0.074       (  0.204)       0.026        0.048  
  19   1.58     0.10      0.074       (  0.203)       0.026        0.048  
  20   1. 67     0.10      0.074       (  0.202)       0.026        0.048  
  21   1.75     0.10      0.074       (  0.201)       0.026        0.048  
  22   1.83     0.13      0.099       (  0.200)       0.035        0.064  
  23   1.92     0.13      0.099       (  0.200 )       0.035        0.064  



  24   2.00     0.13      0.099       (  0.199)       0.035        0.064  
  25   2.08     0.13      0.099       (  0.198)       0.035        0.064  
  26   2.17     0.13      0.099       (  0.197)       0.035        0.064  
  27   2.25     0.13      0.099       (  0.196)       0.035        0.064  
  28   2.33     0.13      0.099       (  0.196)       0.035        0.064  
  29   2.42     0.13      0.099       (  0.195)       0.035        0.064  
  30   2.50     0.13      0.099       (  0.194)       0.035        0.064  
  31   2.58     0.17      0.124       (  0.193)       0.044        0.079  
  32   2.67     0.17      0.124       (  0.192)       0.044        0.079  
  33   2.75     0.17      0.124       (  0.192)       0.044        0.079  
  34   2.83     0.17      0.124       (  0.191)       0.044        0.079  
  35   2.92     0.17      0.124       (  0.190)       0.044        0.079  
  36   3.00     0.17      0.124       (  0.189)       0.044        0.079  
  37   3.08     0.17      0.124       (  0.188)       0.044        0.079  
  38   3.17     0.17      0.124       (  0.188)       0.044        0.079  
  39   3.25     0.17      0.124       (  0.187)       0.044        0.079  
  40   3.33     0.17      0.124       (  0.186)       0.044        0.079  
  41   3.42     0.17      0.124       (  0.185)       0.044        0.079  
  42   3.50     0.17      0.124       (  0.185)       0.044        0.079  
  43   3.58     0.17      0.124       (  0.184)       0.044        0.079  
  44   3.67     0.17      0.124       (   0.183)       0.044        0.079  
  45   3.75     0.17      0.124       (  0.182)       0.044        0.079  
  46   3.83     0.20      0.148       (  0.181)       0.053        0.095  
  47   3.92     0.20      0.148       (  0.181)       0.053        0.095  
  48   4.00     0.20      0.148       (  0.180)       0.053        0.095  
  49   4.08     0.20      0.148       (  0.179)       0.053        0.095  
  50   4.17     0.20      0.148       (  0.178)       0.053        0.095  
  51   4.25     0.20      0.148       (  0.178)       0.053        0.095  
  52   4.33     0.23      0.173       (  0.177)       0.062        0.111  
  53   4.42     0.23      0.173       (  0.176)       0.062        0.111  
  54   4.50     0.23      0.173       (  0.175)       0.062        0.111  
  55   4.58     0.23      0.173       (  0.175)       0.062        0.111  
  56   4.67     0.23      0.173       (  0.174)       0.062        0.111  
  57   4.75     0.23      0.173       (  0.173)       0.062        0.111  
  58   4.83     0.27      0.198       (  0.172)       0.071        0.127  
  59   4.92     0.27      0.198       (  0.172)       0.071        0.127  
  60   5.00     0.27      0.198       (  0.171)       0.071        0.127  
  61   5.08     0.20      0.148       (  0.170)       0.053        0.095  
  62   5.17     0.20      0.148       (  0.169)       0.053        0.095  
  63   5.25     0.20      0.148       (  0.169)       0.053        0.095  
  64   5.33     0.23      0.173       (  0.168)       0.062        0.111  
  65   5.42     0.23      0.173       (  0.167)       0.062        0.111  
  66   5.50     0.23      0.173       (  0.166)       0.062        0.111  
  67   5.58     0.27      0.198       (  0.166)       0.071        0.127  
  68   5.67     0.27      0.198       (  0.165)       0.071        0.127  
  69   5.75     0.27      0.198       (  0.164)       0.071        0.127  
  70   5.83     0.27      0.198       (  0.164)       0.071        0.127  
  71   5.92     0.27      0.198       (  0.163)       0.071        0.127  
  72   6.00     0.27      0.198       (  0.162)       0.071        0.127  
  73   6.08     0.30      0.222       (  0.161)       0.079        0.143  
  74   6.17     0.30      0.222       (   0.161)       0.079        0.143  
  75   6.25     0.30      0.222       (  0.160)       0.079        0.143  
  76   6.33     0.30      0.222       (  0.159)       0.079        0.143  
  77   6.42     0.30      0.222       (  0.159)       0.079        0.143  
  78   6.50     0.30      0.222       (  0.158)       0.079        0.143  
  79   6.58     0.33      0.247       (  0.157)       0.088        0.159  
  80   6.67     0.33      0.247       (  0.156)       0.088        0.159  
  81   6.75     0.33      0.247       (  0.156)       0.088        0.159  
  82   6.83     0.33      0.247       (  0.155)       0.088        0.159  
  83   6.92     0.33      0.247       (  0.154)       0.088        0.159  
  84   7.00     0.33      0.247       (  0.154)       0.088        0.159  
  85   7.08     0.33      0.247       (  0.153)       0.088        0.159  
  86   7.17     0.33      0.247       (  0.152)       0.088        0.159  
  87   7.25     0.33      0.247       (  0.151)       0.088        0.159  
  88   7.33     0.37      0.272       (  0.151)       0.097        0.175  
  89   7.42     0.37      0.272       (  0.150)       0.097        0.175  



  90   7.50     0.37      0.272       (  0.149)       0.097        0.175  
  91   7.58     0.40      0.297       (  0.149)       0.106        0.191  
  92   7.67     0.40      0.297       (  0.148)       0.106        0.191  
  93   7.75     0.40      0.297       (  0.147)       0.106        0.191  
  94   7.83     0.43      0.321       (  0.147)       0.115        0.207  
  95   7.92     0.43      0.321       (  0.146)       0.115        0.207  
  96   8.00     0.43      0.321       (  0.145)       0.115        0.207  
  97   8.08     0.50      0.371       (  0.145)       0.132        0.238  
  98   8.17     0.50      0.371       (  0.144)       0.132        0.238  
  99   8.25     0.50      0.371       (  0.143)       0.132        0.238  
 100   8.33     0.50      0.371       (  0.143)       0.132        0.238  
 101   8.42     0.50      0.371       (  0.142)       0.132        0.238  
 102   8.50     0.50      0.371       (   0.141)       0.132        0.238  
 103   8.58     0.53      0.395          0.141    (  0.141)        0.255  
 104   8.67     0.53      0.395          0.140    (  0.141)        0.255  
 105   8.75     0.53      0.395          0.139    (  0.141)        0.256  
 106   8.83     0.57      0.420          0.139    (  0.150)        0.282  
 107   8.92     0.57      0.420          0.138    (  0.150)        0.282  
 108   9.00     0.57      0.420          0.137    (  0.150)        0.283  
 109   9.08     0.63      0.470          0.137    (  0.168)        0.333  
 110   9.17     0.63      0.470          0.136    (  0.168)        0.334  
 111   9.25     0.63      0.470          0.135    (  0.168)        0.334  
 112   9.33     0.67      0.494          0.135    (  0.176)        0.360  
 113    9.42     0.67      0.494          0.134    (  0.176)        0.360  
 114   9.50     0.67      0.494          0.133    (  0.176)        0.361  
 115   9.58     0.70      0.519          0.133    (  0.185)        0.386  
 116   9.67     0.70      0.519          0.132    (  0.185)        0.387  
 117   9.75     0.70      0.519          0.132    (  0.185)        0.387  
 118   9.83     0.73      0.544          0.131    (  0.194)        0.413  
 119   9.92     0.73      0.544          0.130    (  0.194)        0.413  
 120  10.00     0.73      0.544          0.130    (  0.194)        0.414  
 121  10.08     0.50      0.371          0.129    (  0.132)        0.242  
 122  10.17     0.50      0.371          0.128    (  0.132)        0.242  
 123  10.25     0.50      0.371          0.128    (  0.132)        0.243  
 124  10.33     0.50      0.371          0.127    (  0.132)        0.244  
 125  10.42     0.50      0.371          0.127    (  0.132)        0.244  
 126  10.50     0.50      0.371          0.126    (  0.132)        0.245  
 127  10.58     0.67      0.494          0.125    (  0.176)        0.369  
 128  10.67     0.67      0.494          0.125    (  0.176)        0.370  
 129  10.75     0.67      0.494          0.124    (  0.176)        0.370  
 130  10.83     0.67      0.494          0.123    (  0.176)        0.371  
 131  10.92     0.67      0.494          0.123    (  0.176)        0.371  
 132  11.00     0.67      0.494          0.122    (  0.176)        0.372  
 133  11.08     0.63      0.470          0.122    (  0.168)        0.348  
 134  11.17     0.63      0.470          0.121    (  0.168)        0.349  
 135  11.25     0.63      0.470          0.120    (  0.168)        0.349  
 136  11.33     0.63      0.470          0.120    (  0.168)        0.350  
 137  11.42     0.63      0.470          0.119    (  0.168)        0.350  
 138  11.50     0.63      0.470          0.119    (  0.168)        0.351  
 139  11.58     0.57      0.420          0.118    (  0.150)        0.302  
 140  11.67     0.57      0.420          0.118    (  0.150)        0.303  
 141  11.75     0.57      0.420          0.117    (  0.150)        0.303  
 142  11.83     0.60      0.445          0.116    (  0.159)        0.329  
 143  11.92     0.60      0.445          0.116    (  0.159)        0.329  
 144  12.00     0.60      0.445          0.115    (  0.159)        0.330  
 145  12.08     0.83      0.618          0.115    (  0.221)        0.503  
 146  12.17     0.83      0.618          0.114    (  0.221)        0.504  
 147  12.25     0.83      0.618          0.113    (  0.221)        0.504  
 148  12.33     0.87      0.643          0.113    (  0.229)        0.530  
 149  12.42     0.87      0.643          0.112    (  0.229)        0.530  
 150  12.50     0.87      0.643          0.112    (  0.229)        0.531  
 151  12.58     0.93      0.692          0.111    (  0.247)        0.581  
 152  12.67     0.93      0.692          0.111    (  0.247)        0.581  
 153  12.75     0.93      0.692          0.110    (  0.247)        0.582  
 154  12.83     0.97      0.717          0.110    (  0.256)        0.607  
 155  12.92     0.97      0.717          0.109    (  0.256)        0.608  



 156  13.00     0.97      0.717          0.108    (  0.256)        0.608  
 157  13.08     1.13      0.840          0.108    (  0.300)        0.732  
 158  13.17     1.13      0.840          0.107    (  0.300)        0.733  
 159  13.25     1.13      0.840          0.107    (  0.300)        0.734  
 160  13.33     1.13      0.840          0.106    (  0.300)        0.734  
 161  13.42     1.13      0.840          0.106    (  0.300)        0.735  
 162  13.50     1.13      0.840          0.105    (  0.300)        0.735  
 163  13.58     0.77      0.568          0.105    (  0.203)        0.464  
 164  13.67     0.77      0.568          0.104    (  0.203)        0.464  
 165  13.75     0.77      0.568          0.104    (  0.203)        0.465  
 166  13.83     0.77      0.568          0.103    (  0.203)        0.465  
 167  13.92     0.77      0.568          0.103    (  0.203)        0.466  
 168  14.00     0.77      0.568          0.102    (  0.203)        0.466  
 169  14.08     0.90      0.667          0.101    (  0.238)        0.566  
 170  14.17     0.90      0.667          0.101    (  0.238)        0.566  
 171   14.25     0.90      0.667          0.100    (  0.238)        0.567  
 172  14.33     0.87      0.643          0.100    (  0.229)        0.543  
 173  14.42     0.87      0.643          0.099    (  0.229)        0.543  
 174  14.50     0.87      0.643          0.099    (  0.229)        0.544  
 175  14.58     0.87      0.643          0.098    (  0.229)        0.544  
 176  14.67     0.87      0.643          0.098    (  0.229)        0.545  
 177  14.75     0.87      0.643          0.097    (  0.229)        0.545  
 178  14.83     0.83      0.618          0.097    (  0.221)        0.521  
 179  14.92     0.83      0.618          0.096    (  0.221)        0.521  
 180  15.00     0.83      0.618          0.096    (  0.221)        0.522  
 181  15.08     0.80      0.593          0.095    (  0.212)        0.498  
 182  15.17     0.80      0.593          0.095    (  0.212)        0.498  
 183  15.25     0.80      0.593          0.094    (  0.212)        0.499  
 184  15.33     0.77      0.568          0.094    (  0.203)        0.475  
 185  15.42     0.77      0.568          0.093    (  0.203)        0.475  
 186  15.50     0.77      0.568          0.093    (  0.203)        0.475  
 187  15.58     0.63      0.470          0.093    (  0.168)        0.377  
 188  15.67     0.63      0.470          0.092    (  0.168)        0.378  
 189  15.75     0.63      0.470          0.092    (  0.168)        0.378  
 190  15.83     0.63      0.470          0.091    (  0.168)        0.378  
 191  15.92     0.63      0.470          0.091    (  0.168)        0.379  
 192  16.00     0.63      0.470          0.090    (  0.168)        0.379  
 193  16.08     0.13      0.099       (  0.090)       0.035        0.064  
 194  16.17     0.13      0.099       (  0.089)       0.035        0.064  
 195  16.25     0.13      0.099       (  0.089)       0.035        0.064  
 196  16.33     0.13      0.099       (  0.088)       0.035        0.064  
 197  16.42     0.13      0.099       (  0.088)       0.035        0.064  
 198  16.50     0.13      0.099       (  0.087)       0.035        0.064  
 199  16.58     0.10      0.074       (  0.087)       0.026        0.048  
 200  16.67     0.10      0.074       (  0.087)       0.026        0.048  
 201  16.75     0.10      0.074       (  0.086)       0.026        0.048  
 202  16.83     0.10      0.074       (  0.086)       0.026        0.048  
 203  16.92     0.10      0.074       (  0.085)       0.026        0.048  
 204  17.00     0.10      0.074       (  0.085)       0.026        0.048  
 205  17.08     0.17      0.124       (  0.084)       0.044        0.079  
 206  17.17     0.17      0.124       (  0.084)       0.044        0.079  
 207  17.25     0.17      0.124       (  0.084)       0.044        0.079  
 208  17.33     0.17      0.124       (  0.083)       0.044        0.079  
 209  17.42     0.17      0.124       (  0.083)       0.044        0.079  
 210  17.50     0.17      0.124       (  0.082)       0.044        0.079  
 211  17.58     0.17      0.124       (  0.082)       0.044        0.079  
 212  17.67     0.17      0.124       (  0.081)       0.044        0.079  
 213  17.75     0.17      0.124       (  0.081)       0.044        0.079  
 214  17.83     0.13      0.099       (  0.081)       0.035        0.064  
 215  17.92     0.13      0.099       (  0.080)       0.035        0.064  
 216  18.00     0.13      0.099       (  0.080)       0.035        0.064  
 217  18.08     0.13      0.099       (  0.079)       0.035        0.064  
 218  18.17     0.13      0.099       (   0.079)       0.035        0.064  
 219  18.25     0.13      0.099       (  0.079)       0.035        0.064  
 220  18.33     0.13      0.099       (  0.078)       0.035        0.064  
 221  18.42     0.13      0.099       (  0.078)       0.035        0.064  



 222  18.50     0.13      0.099       (  0.078)       0.035        0.064  
 223  18.58     0.10      0.074       (  0.077)       0.026        0.048  
 224  18.67     0.10      0.074       (  0.077)       0.026        0.048  
 225  18.75     0.10      0.074       (  0.076)       0.026        0.048  
 226  18.83     0.07      0.049       (  0.076)       0.018        0.032  
 227  18.92     0.07      0.049       (  0.076)       0.018        0.032  
 228  19.00     0.07      0.049       (  0.075)       0.018        0.032  
 229   19.08     0.10      0.074       (  0.075)       0.026        0.048  
 230  19.17     0.10      0.074       (  0.075)       0.026        0.048  
 231  19.25     0.10      0.074       (  0.074)       0.026        0.048  
 232  19.33     0.13      0.099       (  0.074)       0.035        0.064  
 233  19.42     0.13      0.099       (  0.074)       0.035        0.064  
 234  19.50     0.13      0.099       (  0.073)       0.035        0.064  
 235  19.58     0.10      0.074       (  0.073)       0.026        0.048  
 236  19.67     0.10      0.074       (  0.073)       0.026        0.048  
 237  19.75     0.10      0.074       (  0.072)       0.026        0.048  
 238  19.83     0.07      0.049       (  0.072)       0.018        0.032  
 239  19.92     0.07      0.049       (  0.072)       0.018        0.032  
 240  20.00     0.07      0.049       (  0.071)       0.018        0.032  
 241  20.08     0.10      0.074       (  0.071)       0.026        0.048  
 242  20.17     0.10      0.074       (  0.071)       0.026        0.048  
 243  20.25     0.10      0.074       (  0.070)       0.026        0.048  
 244  20.33     0.10      0.074       (  0.070)       0.026        0.048  
 245  20.42     0.10      0.074       (  0.070)       0.026        0.048  
 246  20.50     0.10      0.074       (  0.069)       0.026        0.048  
 247  20.58     0.10      0.074       (  0.069)       0.026        0.048  
 248  20.67     0.10      0.074       (   0.069)       0.026        0.048  
 249  20.75     0.10      0.074       (  0.069)       0.026        0.048  
 250  20.83     0.07      0.049       (  0.068)       0.018        0.032  
 251  20.92     0.07      0.049       (  0.068)       0.018        0.032  
 252  21.00     0.07      0.049       (  0.068)       0.018        0.032  
 253  21.08     0.10      0.074       (  0.068)       0.026        0.048  
 254  21.17     0.10      0.074       (  0.067)       0.026        0.048  
 255  21.25     0.10      0.074       (  0.067)       0.026        0.048  
 256  21.33     0.07      0.049       (  0.067)       0.018        0.032  
 257  21.42     0.07      0.049       (  0.066)       0.018        0.032  
 258  21.50     0.07      0.049       (  0.066)       0.018        0.032  
 259  21.58     0.10      0.074       (  0.066)       0.026        0.048  
 260  21.67     0.10      0.074       (  0.066)       0.026        0.048  
 261  21.75     0.10      0.074       (  0.066)       0.026        0.048  
 262  21.83     0.07      0.049       (  0.065)       0.018        0.032  
 263  21.92     0.07      0.049       (  0.065)       0.018        0.032  
 264  22.00     0.07      0.049       (  0.065)       0.018        0.032  
 265  22.08     0.10      0.074       (  0.065)       0.026        0.048  
 266  22.17     0.10      0.074       (  0.064)       0.026        0.048  
 267  22.25     0.10      0.074       (  0.064)       0.026        0.048  
 268  22.33     0.07      0.049       (  0.064)       0.018        0.032  
 269  22.42     0.07      0.049       (  0.064)       0.018        0.032  
 270  22.50     0.07      0.049       (  0.064)       0.018        0.032  
 271  22.58     0.07      0.049       (  0.063)       0.018        0.032  
 272  22.67     0.07      0.049       (  0.063)       0.018        0.032  
 273  22.75     0.07      0.049       (  0.063)       0.018        0.032  
 274  22.83     0.07      0.049       (  0.063)       0.018        0.032  
 275  22.92     0.07      0.049       (  0.063)       0.018        0.032  
 276  23.00     0.07      0.049       (   0.063)       0.018        0.032  
 277  23.08     0.07      0.049       (  0.062)       0.018        0.032  
 278  23.17     0.07      0.049       (  0.062)       0.018        0.032  
 279  23.25     0.07      0.049       (  0.062)       0.018        0.032  
 280  23.33     0.07      0.049       (  0.062)       0.018        0.032  
 281  23.42     0.07      0.049       (  0.062)       0.018        0.032  
 282  23.50     0.07      0.049       (  0.062)       0.018        0.032  
 283  23.58     0.07      0.049       (  0.062)       0.018        0.032  
 284  23.67     0.07      0.049       (  0.062)       0.018        0.032  
 285  23.75     0.07      0.049       (  0.062)       0.018        0.032  
 286  23.83     0.07      0.049       (  0.061)       0.018        0.032  
 287   23.92     0.07      0.049       (  0.061)       0.018        0.032  



 288  24.00     0.07      0.049       (  0.061)       0.018        0.032  
   (Loss Rate Not Used)  
     Sum =     100.0                                   Sum =    55.1  
 Flood volume = Effective rainfall      4.59(In)  
  times area      85.6(Ac.)/[(In)/(Ft.)] =      32.8(Ac.Ft)  
 Total soil loss =      1.58(In)  
 Total soil loss =    11.305(Ac.Ft)  
 Total ra infall =      6.18(In)  
 Flood volume =     1427553.6 Cubic Feet  
 Total soil loss =      492424.4 Cubic Feet  
 --------------------------------------------------------------------  
  Peak flow rate of this hydrograph =     63.259(CFS)  
 ----------------------- ---------------------------------------------  
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
                     24 -  H O U R    S T O R 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       17.5      35.0      52.5      70.0  
  ----------------- ------------------------------------------------------  
    0+ 5       0.0020      0.30  Q         |         |         |         |  
    0+10       0.0140      1.74  Q         |         |         |         |  
    0+15       0.0301      2.33  VQ        |         |         |         |  
    0+20       0.0488      2.72  VQ        |         |         |         |  
    0+25       0.0733      3.55  V Q       |         |         |         |  
    0+30       0.1000      3.88  V Q       |         |         |         |  
    0+35       0.1276      4.02  V Q       |         |         |         |  
    0+40       0.1558      4.08  V Q       |         |         |         |  
    0+45       0.1840      4.10  V Q       |         |         |         |  
    0+50       0.2133      4.26  V Q       |         |         |         |  
    0+55       0.2476      4.99  V Q       |         |         |         |  
    1+ 0       0.2840      5 .28  V  Q      |         |         |         |  
    1+ 5       0.3202      5.25  V  Q      |         |         |         |  
    1+10       0.3518      4.58  V Q       |         |         |         |  
    1+15       0.3814      4.31  V Q       |         |         |         |  
    1+20       0.4103      4.19  V Q       |         |         |         |  
    1+25       0.4389      4.15  V Q       |         |         |         |  
    1+30       0.4673      4.13  V Q       |         |         |         |  
    1+35        0.4957      4.12  V Q       |         |         |         |  
    1+40       0.5240      4.12  V Q       |         |         |         |  
    1+45       0.5524      4.12  V Q       |         |         |         |  
    1+50       0.5817      4.26  V Q        |         |         |         |  
    1+55       0.6161      4.99  V Q       |         |         |         |  
    2+ 0       0.6525      5.28  V  Q      |         |         |         |  
    2+ 5       0.6896      5.40  V  Q      |         |         |          |  
    2+10       0.7272      5.45  V  Q      |         |         |         |  
    2+15       0.7649      5.47  V  Q      |         |         |         |  
    2+20       0.8026      5.48  V  Q      |         |         |         |  
    2+25       0 .8404      5.49  |V Q      |         |         |         |  
    2+30       0.8782      5.49  |V Q      |         |         |         |  
    2+35       0.9170      5.64  |V Q      |         |         |         |  
    2+40       0.9608      6.36  |V Q      |          |         |         |  
    2+45       1.0066      6.65  |V Q      |         |         |         |  
    2+50       1.0533      6.77  |V Q      |         |         |         |  
    2+55       1.1003      6.83  |V Q      |         |         |         |  
    3+ 0       1.1474      6.84  |V Q      |         |         |         |  
    3+ 5       1.1946      6.85  |V Q      |         |         |         |  
    3+10       1.2418      6.86  |V Q      |         |         |         |  
    3+15       1.2891      6.86  |V Q      |         |         |         |  
    3+20       1.3363      6.86  |V Q      |         |         |         |  
    3+25       1.3835      6 .86  |V Q      |         |         |         |  
    3+30       1.4308      6.86  |V Q      |         |         |         |  
    3+35       1.4780      6.86  |V Q      |         |         |         |  
    3+40       1.5252      6.86  |V Q      |         |         |         |  



    3+45       1.5725      6.86  |V Q      |         |         |         |  
    3+50       1.6207      7.01  |V  Q     |         |         |         |  
    3+55       1.6740      7.73  | V Q     |         |         |         |  
    4+ 0        1.7292      8.02  | V Q     |         |         |         |  
    4+ 5       1.7853      8.14  | V Q     |         |         |         |  
    4+10       1.8418      8.20  | V Q     |         |         |         |  
    4+15       1.8984      8.21  | V  Q     |         |         |         |  
    4+20       1.9560      8.37  | V Q     |         |         |         |  
    4+25       2.0187      9.10  | V  Q    |         |         |         |  
    4+30       2.0834      9.40  | V  Q    |         |         |          |  
    4+35       2.1489      9.52  | V  Q    |         |         |         |  
    4+40       2.2149      9.57  | V  Q    |         |         |         |  
    4+45       2.2809      9.59  | V  Q    |         |         |         |  
    4+50       2 .3480      9.74  | V  Q    |         |         |         |  
    4+55       2.4201     10.47  | V  Q    |         |         |         |  
    5+ 0       2.4943     10.77  |  V  Q   |         |         |         |  
    5+ 5       2.5672     10.59  |  V  Q   |          |         |         |  
    5+10       2.6305      9.20  |  V Q    |         |         |         |  
    5+15       2.6900      8.63  |  VQ     |         |         |         |  
    5+20       2.7488      8.54  |  VQ     |         |         |         |  
    5+25       2.8119      9.17  |  V Q    |         |         |         |  
    5+30       2.8769      9.43  |  V Q    |         |         |         |  
    5+35       2.9435      9.68  |  V Q    |         |         |         |  
    5+40       3.0154     10.44  |  V Q    |         |         |         |  
    5+45       3.0895     10.75  |  V  Q   |         |         |         |  
    5+50       3.1644     10 .88  |  V  Q   |         |         |         |  
    5+55       3.2398     10.94  |  V  Q   |         |         |         |  
    6+ 0       3.3152     10.96  |   V Q   |         |         |         |  
    6+ 5       3.3918     11.11  |   V Q   |         |         |         |  
    6+10       3.4734     11.85  |   V Q   |         |         |         |  
    6+15       3.5570     12.14  |   V Q   |         |         |         |  
    6+20       3.6414     12.26  |   V  Q  |         |         |         |  
    6+25        3.7262     12.31  |   V  Q  |         |         |         |  
    6+30       3.8111     12.33  |   V  Q  |         |         |         |  
    6+35       3.8971     12.49  |   V  Q  |         |         |         |  
    6+40       3.9881     13.22  |   V  Q  |         |         |         |  
    6+45       4.0812     13.51  |   V  Q  |         |         |         |  
    6+50       4.1751     13.63  |    V Q  |         |         |         |  
    6+55       4.2693     13.68  |    V Q  |         |         |          |  
    7+ 0       4.3637     13.70  |    V Q  |         |         |         |  
    7+ 5       4.4581     13.71  |    V Q  |         |         |         |  
    7+10       4.5526     13.72  |    V Q  |         |         |         |  
    7+15       4 .6470     13.72  |    V Q  |         |         |         |  
    7+20       4.7425     13.87  |    V Q  |         |         |         |  
    7+25       4.8430     14.59  |    V  Q |         |         |         |  
    7+30       4.9455     14.88  |     V Q |          |         |         |  
    7+35       5.0499     15.15  |     V Q |         |         |         |  
    7+40       5.1595     15.93  |     V  Q|         |         |         |  
    7+45       5.2714     16.24  |     V  Q|         |         |         |  
    7+50       5.3851     16.52  |     V  Q|         |         |         |  
    7+55       5.5043     17.30  |     V  Q|         |         |         |  
    8+ 0       5.6256     17.61  |     V   Q         |         |         |  
    8+ 5       5.7498     18.04  |      V  Q         |         |         |  
    8+10       5.8844     19.54  |      V  |Q        |         |         |  
    8+15       6.0231     20 .15  |      V  |Q        |         |         |  
    8+20       6.1636     20.40  |      V  |Q        |         |         |  
    8+25       6.3049     20.51  |      V  |Q        |         |         |  
    8+30       6.4463     20.54  |      V  |Q        |         |         |  
    8+35       6.5890     20.71  |       V |Q        |         |         |  
    8+40       6.7370     21.48  |       V | Q       |         |         |  
    8+45       6.8873     21.82  |       V | Q       |         |         |  
    8+50        7.0403     22.23  |       V | Q       |         |         |  
    8+55       7.2019     23.46  |       V |  Q      |         |         |  
    9+ 0       7.3671     23.99  |       V |  Q      |         |         |  
    9+ 5       7.5373     24.70  |        V|   Q     |         |         |  
    9+10       7.7239     27.10  |        V|    Q    |         |         |  



    9+15       7.9174     28.09  |        V|     Q   |         |         |  
    9+20       8.1155     28.77  |        V|     Q   |         |          |  
    9+25       8.3230     30.13  |         V      Q  |         |         |  
    9+30       8.5344     30.69  |         V      Q  |         |         |  
    9+35       8.7492     31.19  |         V      Q  |         |         |  
    9+40       8 .9729     32.48  |         V       Q |         |         |  
    9+45       9.2003     33.02  |         |V      Q |         |         |  
    9+50       9.4310     33.50  |         |V       Q|         |         |  
    9+55       9.6705     34.78  |         | V       Q|         |         |  
   10+ 0       9.9137     35.31  |         | V       Q         |         |  
   10+ 5      10.1475     33.95  |         | V      Q|         |         |  
   10+10      10.3282     26.23  |         | V Q     |         |         |  
   10+15      10.4873     23.11  |         | VQ      |         |         |  
   10+20      10.6379     21.86  |         | Q       |         |         |  
   10+25      10.7849     21.35  |         | QV      |         |         |  
   10+30      10.9311     21.22  |         | QV      |         |         |  
   10+35      11.0849     22.33  |         | QV      |         |         |  
   10+40      11.2773     27 .93  |         |  V Q    |         |         |  
   10+45      11.4858     30.27  |         |   V  Q  |         |         |  
   10+50      11.7011     31.26  |         |   V  Q  |         |         |  
   10+55      11.9196     31.73  |         |   V   Q |         |         |  
   11+ 0      12.1393     31.91  |         |   V   Q |         |         |  
   11+ 5      12.3583     31.80  |         |    V  Q |         |         |  
   11+10      12.5703     30.78  |         |    V Q  |         |         |  
   11+15       12.7795     30.38  |         |    V Q  |         |         |  
   11+20      12.9878     30.24  |         |    V Q  |         |         |  
   11+25      13.1958     30.21  |         |     VQ  |         |         |  
   11+30      13.4041     30.24  |         |     VQ  |         |         |  
   11+35      13.6094     29.81  |         |     VQ  |         |         |  
   11+40      13.7995     27.60  |         |    QV   |         |         |  
   11+45      13.9836     26.74  |         |    Q V  |         |          |  
   11+50      14.1671     26.64  |         |    Q V  |         |         |  
   11+55      14.3576     27.65  |         |    Q V  |         |         |  
   12+ 0      14.5511     28.11  |         |     QV  |         |         |  
   12+ 5      14 .7573     29.93  |         |      QV |         |         |  
   12+10      15.0185     37.92  |         |       V |Q        |         |  
   12+15      15.3022     41.19  |         |       V |  Q      |         |  
   12+20      15.5969     42.80  |         |         V|   Q     |         |  
   12+25      15.9038     44.56  |         |        V|    Q    |         |  
   12+30      16.2155     45.25  |         |        V|    Q    |         |  
   12+35      16.5326     46.04  |         |         V     Q   |         |  
   12+40      16.8666     48.50  |         |         V      Q  |         |  
   12+45      17.2074     49.49  |         |         |V      Q |         |  
   12+50      17.5529     50.16  |         |         |V      Q |         |  
   12+55      17.9076     51.51  |         |         |V       Q|         |  
   13+ 0      18.2662     52.06  |         |         | V      Q|         |  
   13+ 5      18.6345     53 .48  |         |         | V       Q         |  
   13+10      19.0426     59.26  |         |         |  V      |  Q      |  
   13+15      19.4670     61.62  |         |         |  V      |    Q    |  
   13+20      19.8982     62.61  |         |         |   V     |    Q    |  
   13+25      20.3326     63.08  |         |         |   V     |     Q   |  
   13+30      20.7683     63.26  |         |         |    V    |     Q   |  
   13+35      21.1873     60.84  |         |         |    V    |   Q     |  
   13+40       21.5218     48.57  |         |         |     VQ  |         |  
   13+45      21.8220     43.58  |         |         |   Q V   |         |  
   13+50      22.1082     41.57  |         |         |  Q  V   |         |  
   13+55      22.3886     40.71  |         |         |  Q   V  |         |  
   14+ 0      22.6673     40.47  |         |         |  Q   V  |         |  
   14+ 5      22.9516     41.28  |         |         |  Q    V |         |  
   14+10      23.2664     45.71  |         |         |     Q V |          |  
   14+15      23.5941     47.58  |         |         |      QV |         |  
   14+20      23.9256     48.14  |         |         |      Q V|         |  
   14+25      24.2520     47.39  |         |         |      Q V|         |  
   14+30      24 .5763     47.08  |         |         |     Q  V|         |  
   14+35      24.9000     47.00  |         |         |     Q   V         |  
   14+40      25.2237     47.00  |         |         |     Q   V         |  



   14+45      25.5475     47.02  |         |          |     Q   |V        |  
   14+50      25.8699     46.82  |         |         |     Q   |V        |  
   14+55      26.1848     45.72  |         |         |     Q   |V        |  
   15+ 0      26.4969     45.31  |         |         |    Q    | V       |  
   15+ 5      26.8064     44.94  |         |         |    Q    | V       |  
   15+10      27.1078     43.77  |         |         |    Q    |  V      |  
   15+15      27.4062     43.33  |         |         |   Q     |  V      |  
   15+20      27.7020     42.94  |         |         |   Q     |  V      |  
   15+25      27.9896     41.76  |         |         |  Q      |   V     |  
   15+30      28.2742     41 .32  |         |         |  Q      |   V     |  
   15+35      28.5513     40.24  |         |         | Q       |   V     |  
   15+40      28.7971     35.69  |         |         Q         |    V    |  
   15+45      29.0304     33.88  |         |        Q|         |    V    |  
   15+50      29.2587     33.15  |         |       Q |         |    V    |  
   15+55      29.4850     32.85  |         |       Q |         |    V    |  
   16+ 0      29.7108     32.79  |         |       Q |         |     V   |  
   16+ 5       29.9162     29.82  |         |      Q  |         |     V   |  
   16+10      30.0223     15.42  |       Q |         |         |     V   |  
   16+15      30.0883      9.58  |    Q    |         |         |     V   |  
   16+20      30.1378      7.19  |   Q     |         |         |     V   |  
   16+25      30.1801      6.13  |  Q      |         |         |     V   |  
   16+30      30.2201      5.81  |  Q      |         |         |     V   |  
   16+35      30.2578      5.48  |  Q      |         |         |      V   |  
   16+40      30.2896      4.62  | Q       |         |         |     V   |  
   16+45      30.3193      4.32  | Q       |         |         |      V  |  
   16+50      30.3483      4.20  | Q       |         |         |      V  |  
   16+55      30 .3768      4.15  | Q       |         |         |      V  |  
   17+ 0      30.4053      4.13  | Q       |         |         |      V  |  
   17+ 5      30.4357      4.42  | Q       |         |         |      V  |  
   17+10      30.4761      5.86  |  Q      |          |         |      V  |  
   17+15      30.5205      6.45  |  Q      |         |         |      V  |  
   17+20      30.5665      6.69  |  Q      |         |         |      V  |  
   17+25      30.6133      6.79  |  Q      |         |         |      V  |  
   17+30      30.6603      6.83  |  Q      |         |         |      V  |  
   17+35      30.7075      6.84  |  Q      |         |         |      V  |  
   17+40      30.7547      6.86  |  Q      |         |         |      V  |  
   17+45      30.8019      6.86  |  Q      |         |         |      V  |  
   17+50      30.8482      6.71  |  Q      |         |         |      V  |  
   17+55      30.8894      5 .99  |  Q      |         |         |      V  |  
   18+ 0      30.9286      5.69  |  Q      |         |         |      V  |  
   18+ 5      30.9670      5.57  |  Q      |         |         |      V  |  
   18+10      31.0050      5.52  |  Q      |         |         |      V  |  
   18+15      31.0429      5.50  |  Q      |         |         |      V  |  
   18+20      31.0807      5.49  |  Q      |         |         |      V  |  
   18+25      31.1185      5.49  |  Q      |         |         |      V  |  
   18+30       31.1563      5.49  |  Q      |         |         |       V |  
   18+35      31.1931      5.34  |  Q      |         |         |       V |  
   18+40      31.2248      4.62  | Q       |         |         |       V |  
   18+45      31.2546      4.32  | Q        |         |         |       V |  
   18+50      31.2825      4.05  | Q       |         |         |       V |  
   18+55      31.3051      3.28  |Q        |         |         |       V |  
   19+ 0      31.3255      2.97  |Q        |         |         |        V |  
   19+ 5      31.3461      2.98  |Q        |         |         |       V |  
   19+10      31.3712      3.65  | Q       |         |         |       V |  
   19+15      31.3982      3.93  | Q       |         |         |       V |  
   19+20      31 .4270      4.18  | Q       |         |         |       V |  
   19+25      31.4612      4.95  | Q       |         |         |       V |  
   19+30      31.4974      5.26  |  Q      |         |         |       V |  
   19+35      31.5335      5.25  | Q       |          |         |       V |  
   19+40      31.5651      4.58  | Q       |         |         |       V |  
   19+45      31.5948      4.31  | Q       |         |         |       V |  
   19+50      31.6226      4.05  | Q       |         |         |       V  |  
   19+55      31.6452      3.28  |Q        |         |         |       V |  
   20+ 0      31.6656      2.97  |Q        |         |         |       V |  
   20+ 5      31.6862      2.98  |Q        |         |         |       V |  
   20+10      31.7113      3.65  | Q       |         |         |       V |  



   20+15      31.7383      3.93  | Q       |         |         |       V |  
   20+20      31.7661      4 .04  | Q       |         |         |       V |  
   20+25      31.7942      4.08  | Q       |         |         |       V |  
   20+30      31.8225      4.10  | Q       |         |         |       V |  
   20+35      31.8508      4.11  | Q       |         |         |       V |  
   20+40      31.8791      4.12  | Q       |         |         |       V |  
   20+45      31.9074      4.12  | Q       |         |         |       V |  
   20+50      31.9348      3.97  | Q       |         |         |       V |  
   20+55       31.9571      3.24  |Q        |         |         |        V|  
   21+ 0      31.9774      2.95  |Q        |         |         |        V|  
   21+ 5      31.9979      2.98  |Q        |         |         |        V|  
   21+10      32.0230      3.65  | Q        |         |         |        V|  
   21+15      32.0501      3.93  | Q       |         |         |        V|  
   21+20      32.0768      3.89  | Q       |         |         |        V|  
   21+25      32.0990      3.21  |Q        |         |         |         V|  
   21+30      32.1192      2.93  |Q        |         |         |        V|  
   21+35      32.1396      2.97  |Q        |         |         |        V|  
   21+40      32.1647      3.65  | Q       |         |         |        V|  
   21+45      32 .1918      3.93  | Q       |         |         |        V|  
   21+50      32.2185      3.89  | Q       |         |         |        V|  
   21+55      32.2407      3.21  |Q        |         |         |        V|  
   22+ 0      32.2609      2.93  |Q        |          |         |        V|  
   22+ 5      32.2813      2.97  |Q        |         |         |        V|  
   22+10      32.3064      3.65  | Q       |         |         |        V|  
   22+15      32.3335      3.93  | Q       |         |         |        V|  
   22+20      32.3603      3.89  | Q       |         |         |        V|  
   22+25      32.3824      3.21  |Q        |         |         |        V|  
   22+30      32.4026      2.93  |Q        |         |         |        V|  
   22+35      32.4220      2.82  |Q        |         |         |        V|  
   22+40      32.4411      2.78  |Q        |         |         |        V|  
   22+45      32.4601      2 .76  |Q        |         |         |        V|  
   22+50      32.4791      2.75  |Q        |         |         |        V|  
   22+55      32.4980      2.74  |Q        |         |         |        V|  
   23+ 0      32.5169      2.74  |Q        |         |         |        V|  
   23+ 5      32.5358      2.74  |Q        |         |         |        V|  
   23+10      32.5547      2.74  |Q        |         |         |        V|  
   23+15      32.5735      2.74  |Q        |         |         |        V|  
   23+20       32.5924      2.74  |Q        |         |         |        V|  
   23+25      32.6113      2.74  |Q        |         |         |        V|  
   23+30      32.6302      2.74  |Q        |         |         |        V|  
   23+35      32.6491      2.74  |Q        |         |         |        V|  
   23+40      32.6680      2.74  |Q        |         |         |        V|  
   23+45      32.6869      2.74  |Q        |         |         |        V|  
   23+50      32.7058      2.74  |Q        |         |         |         V|  
   23+55      32.7247      2.74  |Q        |         |         |        V|  
   24+ 0      32.7436      2.74  |Q        |         |         |        V|  
   24+ 5      32.7604      2.45  |Q        |         |         |        V|  
   24+10      32 .7673      1.00  Q         |         |         |        V|  
   24+15      32.7702      0.41  Q         |         |         |        V|  
   24+20      32.7714      0.17  Q         |         |         |        V|  
   24+25      32.7718      0.07  Q         |          |         |        V|  
   24+30      32.7720      0.03  Q         |         |         |        V|  
   24+35      32.7721      0.01  Q         |         |         |        V|  
-----------------------------------------------------------------------  
 
 
 



Santa Ana River Watershed BMP Sizing Calculations ............................................................................. F 

 



Date

D85= 0.75 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post-Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 
Storm 

Depth (in) 

Design Capture 
Volume, VBMP 

(cubic feet)

Proposed 
Volume on 
Plans (cubic 

feet)
Area 1 - 
Pervious

360890 Ornamental 
Landscaping 

0.1 0.11 39863.2

Area 1 - 
Imperv.

2722393 Concrete or Asphalt 1 0.89 2428374.6

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

3083283 2468237.8 0.75 154264.9 416869

Notes: 

Total

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook) 

Company Name Proactive Engineering Consultants West, Inc. 3/30/2021
Designed by A. Jaramillo Case No
Company Project Number/Name Beaumont Pointe

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID Area 01/Basin 4
Must match Name/ID used on BMP Design Calculation Sheet



Date

D85= 0.75 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post-Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 
Storm 

Depth (in) 

Design Capture 
Volume, VBMP 

(cubic feet)

Proposed 
Volume on 
Plans (cubic 

feet)
Area 1 - 
Pervious

380926 Ornamental 
Landscaping 

0.1 0.11 42076.3

Area 1 - 
Imperv.

1089540 Concrete or Asphalt 1 0.89 971869.7

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

1470466 1013946 0.75 63371.6 412078

Notes: 

Total

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID Area 06/Basin 3
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by A. Jaramillo Case No
Company Project Number/Name Beaumont Pointe

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook) 

Company Name Proactive Engineering Consultants West, Inc. 3/30/2021



Date

D85= 0.75 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post-Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 
Storm 

Depth (in) 

Design Capture 
Volume, VBMP 

(cubic feet)

Proposed 
Volume on 
Plans (cubic 

feet)
Area 1 - 
Pervious

844390 Ornamental 
Landscaping 

0.1 0.11 93269.6

Area 1 - 
Imperv.

3020455 Concrete or Asphalt 1 0.89 2694245.9

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

3864845 2787515.5 0.75 174219.7 484823

Notes: 

Total

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID Area 13/Basin 2
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by A. Jaramillo Case No
Company Project Number/Name Beaumont Pointe

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook) 

Company Name Proactive Engineering Consultants West, Inc. 3/30/2021



Date

D85= 0.75 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post-Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 
Storm 

Depth (in) 

Design Capture 
Volume, VBMP 

(cubic feet)

Proposed 
Volume on 
Plans (cubic 

feet)
Area 1 - 
Pervious

912891 Ornamental 
Landscaping 

0.1 0.11 100836.1

Area 1 - 
Imperv.

2816060 Concrete or Asphalt 1 0.89 2511925.5

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1

3728951 2612761.6 0.75 163297.6 447361

Notes: 

Total

Drainage Management Area Tabulation
Insert additional rows if needed to accommodate all DMAs draining to the BMP

BMP Identification

BMP NAME / ID Area 16/Basin 1
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by A. Jaramillo Case No
Company Project Number/Name Beaumont Pointe

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook) 

Company Name Proactive Engineering Consultants West, Inc. 3/30/2021



Basin 1 Volume - Fustrum of a Pyramid Method
V=1/3*h*(A1+A2+((A1*A2)^0.5))

Input 
No.

Basin Depth 
(FT) Elevation (FT)

Incremental 
Depth (FT)

Contour Area 
(SF)

Incremental 
Volume (CF)

Incremental 
(AC/FT)

Total Volume 
(AC/FT)

1 0 2350.00 0.33 68969
0.33 2350.33 0.33 71774 23221 0.53 0.53
0.67 2350.67 0.33 74580 24147 0.55 1.09

2 1 2351.00 0.33 77385 25073 0.58 1.66
1.33 2351.33 0.33 80233 26006 0.60 2.26
1.67 2351.67 0.33 83081 26945 0.62 2.88

3 2 2352.00 0.33 85929 27885 0.64 3.52
2.33 2352.33 0.33 88820 28832 0.66 4.18
2.67 2352.67 0.33 91711 29786 0.68 4.86

4 3 2353.00 0.33 94602 30740 0.71 5.57
3.33 2353.33 0.33 97536 31701 0.73 6.30
3.67 2353.67 0.33 100469 32670 0.75 7.05

5 4 2354.00 0.33 103403 33638 0.77 7.82
4.33 2354.33 0.33 106380 34613 0.79 8.61
4.67 2354.67 0.33 109356 35595 0.82 9.43

6 5 2355.00 0.33 112333 36578 0.84 10.27
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�ï �î �î�ï�ï�ó�X�ì�ì �ì�X�ï�ï �õ�ð�ð�ï�ô �ï�ì�ô�ì�ì �ì�X�ó�í �ï�X�õ�õ �î�X�ì�ì �í�X�ñ�í �ì�X�ì�ì �í�X�ñ�í
�ð �î�X�ï�ï �î�ï�ï�ó�X�ï�ï �ì�X�ï�ï �õ�ò�ò�ô�ô �ï�í�ñ�ï�ñ �ì�X�ó�î�ð�X�ó�î �î�X�ï�ï �í�X�ò�ï �ì�X�ì�ì �í�X�ò�ï
�ñ �î�X�ò�ó �î�ï�ï�ó�X�ò�ó �ì�X�ï�ï �õ�ô�õ�ï�ó �ï�î�î�ó�ó �ì�X�ó�ð�ñ�X�ð�ò �î�X�ò�ó �í�X�ó�ñ �ó�X�ð�ó �õ�X�î�î
�ò �ï �î�ï�ï�ô�X�ì�ì �ì�X�ï�ï �í�ì�í�í�ô�ó �ï�ï�ì�î�ì �ì�X�ó�ò �ò�X�î�î �ï�X�ì�ì �í�X�ô�ñ �î�ì�X�ò�ó �î�î�X�ñ�ï
�ó �ï�X�ï�ï �î�ï�ï�ô�X�ï�ï �ì�X�ï�ï �í�ì�ï�ð�ô�í �ï�ï�ó�ó�ì �ì�X�ó�ô�ò�X�õ�õ �ï�X�ï�ï �í�X�õ�ñ �ï�ó�X�ó�ì �ï�õ�X�ò�ñ
�ô �ï�X�ò�ó �î�ï�ï�ô�X�ò�ó �ì�X�ï�ï �í�ì�ñ�ó�ó�ò �ï�ð�ñ�î�ó �ì�X�ó�õ�ó�X�ó�ô �ï�X�ò�ó �î�X�ì�ñ �ñ�ô�X�ð�ô�ò�ì�X�ñ�î
�õ �ð �î�ï�ï�õ�X�ì�ì �ì�X�ï�ï �í�ì�ô�ì�ó�ì �ï�ñ�î�ô�ð �ì�X�ô�í �ô�X�ñ�õ �ð�X�ì�ì �î�X�í�ð �ô�í�X�ï�ò �ô�ï�X�ñ�ì
�í�ì �ð�X�ï�ï �î�ï�ï�õ�X�ï�ï �ì�X�ï�ï �í�í�ì�ð�ì�ô �ï�ò�ì�ð�ô �ì�X�ô�ï�õ�X�ð�î �ð�X�ï�ï �î�X�î�î �í�ì�ò�X�ò�ï �í�ì�ô�X�ô�ñ
�í�í �ð�X�ò�ó �î�ï�ï�õ�X�ò�ó �ì�X�ï�ï �í�í�î�ó�ð�ò �ï�ò�ô�î�ì �ì�X�ô�ñ�í�ì�X�î�ó �ð�X�ï�ó �î�X�î�ï �í�ï�ð�X�õ�ð �í�ï�ó�X�í�ô
�í�î �ñ �î�ï�ð�ì�X�ì�ì �ì�X�ï�ï �í�í�ñ�ì�ô�ð �ï�ó�ñ�õ�í �ì�X�ô�ò �í�í�X�í�ï �ñ�X�ì�ì �î�X�ï�õ �í�ò�ð�X�ð�ó �í�ò�ò�X�ô�ò



Basin 3 Volume - Fustrum of a Pyramid Method
V=1/3*h*(A1+A2+((A1*A2)^0.5))

Input 
No.

Basin Depth 
(FT) Elevation (FT)

Incremental 
Depth (FT)

Contour Area 
(SF)

Incremental 
Volume (CF)

Incremental 
(AC/FT)

Total Volume 
(AC/FT)

1 0.00 2350.00 0.33 60763
0.33 2350.33 0.33 63711 20536 0.47 0.47
0.67 2350.67 0.33 66660 21509 0.49 0.97

2 1.00 2351.00 0.33 69608 22482 0.52 1.48
1.33 2351.33 0.33 72603 23463 0.54 2.02
1.67 2351.67 0.33 75598 24452 0.56 2.58

3 2.00 2352.00 0.33 78593 25440 0.58 3.17
2.33 2352.33 0.33 81634 26436 0.61 3.77
2.67 2352.67 0.33 84676 27440 0.63 4.40

4 3.00 2353.00 0.33 87717 28443 0.65 5.06
3.33 2353.33 0.33 90805 29455 0.68 5.73
3.67 2353.67 0.33 93893 30474 0.70 6.43

5 4.00 2354.00 0.33 96981 31493 0.72 7.15
4.33 2354.33 0.33 100115 32520 0.75 7.90
4.67 2354.67 0.33 103250 33554 0.77 8.67

6 5.00 2355.00 0.33 106384 34588 0.79 9.46



Basin 4 Volume - Fustrum of a Pyramid Method
V=1/3*h*(A1+A2+((A1*A2)^0.5))

Input 
No.

Basin Depth 
(FT) Elevation (FT)

Incremental 
Depth (FT)

Contour Area 
(SF)

Incremental 
Volume (CF)

Incremental 
(AC/FT)

Total Volume 
(AC/FT)

1 0.00 2362.00 0.33 64904
0.33 2362.33 0.33 67220 21799 0.50 0.50
0.67 2362.67 0.33 69536 22564 0.52 1.02

2 1.00 2363.00 0.33 71852 23328 0.54 1.55
1.33 2363.33 0.33 74221 24101 0.55 2.11
1.67 2363.67 0.33 76589 24883 0.57 2.68

3 2.00 2364.00 0.33 78958 25664 0.59 3.27
2.33 2364.33 0.33 81382 26455 0.61 3.87
2.67 2364.67 0.33 83805 27255 0.63 4.50

4 3.00 2365.00 0.33 86229 28055 0.64 5.14
3.33 2365.33 0.33 88713 28864 0.66 5.81
3.67 2365.67 0.33 91197 29684 0.68 6.49

5 4.00 2366.00 0.33 93681 30504 0.70 7.19
4.33 2366.33 0.33 96237 31336 0.72 7.91
4.67 2366.67 0.33 98793 32179 0.74 8.65

6 5.00 2367.00 0.33 101349 33023 0.76 9.41
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