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1.0 Background

Omya Incorporated operates a calcium carbonate mining and processing operation in San
Bernardino County, south of the town of Lucerne Valley. Omya’s plant is on Crystal Creek Road
approximately 4 miles south of State Highway 18 (see Figure 1). The White Knob Quarry, where
calcium carbonate is mined, is southwest of the plant in the San Bernardino National Forest.
The haul road to bring materials mined at the White Knob Quarry to the plant is 5.1 miles long,
going westerly from the plant for approximately 3.5 miles then turning southerly to climb at a
14% grade up to the quarry site (see Figure 2). Once in the quarry, the access road varies in
grade from 12% to 18%.

The first 4.4 miles of the haul road crosses land managed by the US Department of Interior,
Bureau of Land Management (BLM). Use and occupation of the haul road is authorized under a
Federal Land Policy Management Act (FLPMA) right-of-way. On April 20, 2011 a Settlement
Agreement was entered into by and between BLM and Omya regarding Omya’s activities at the
White Knob Quarry.

The Settlement Agreement has six separate remediation components (Parts A-F). Part B of the
agreement is titled: “Repair, Remediate, and Monitor Improvements to the White Knob Quarry
Right-Of-Way Access Road and Associated Facilities to Protect Drainages.” The purpose of this
Drainage Report and Plan of Development is to analyze the existing drainage conditions at the
quarry and along the haul road and provide recommendations for facilities to control stormwater
and sediment runoff and provide protection for the surrounding drainages. This report is
intended to specifically comply with items 15 through 17 of part B of the agreement.

One Team. Infinite Solutions.
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DRAINAGE REPORT AND PLAN OF DEVELOPMENT

2.0 Drainage Study

2.1 EXISTING CONDITIONS

As stated above, the White Knob Quarry Haul Road is a 5.1 mile long roadway trending
westerly and southerly from the Omya plant to the White Knob Quarry. The roadway averages
35 feet in width and is surfaced with aggregate base. Numbered turnouts are provided at about
1,000 foot intervals. The roadway is used primarily by large off-highway rock hauling trucks such
as the Caterpillar 777D, which has a total width of 20 feet, and a maximum payload capacity of
100 tons. In compliance with Mine Safety and Health Administration protocols, earthen berms
have been constructed on each side of the roadway at least as high as the axle of the largest
trucks using the roadway (or about 4 feet for the Caterpillar 777D).

For about the first 2.5 miles going westerly from the plant, the haul road crosses an alluvial fan
from three significant canyons with drainage areas of 2 to 8 square miles as shown on the
USGS quadrangles for this area: Dry Canyon, Deep Canyon, and Silver Creek (see Site Map,
Figure 2). Where the roadway crosses the major drainages, the road dips down to near the
stream elevation and flow is allowed to go over the roadway, with no culverts provided. These
types of crossings, commonly referred to as “Arizona Crossings,” are typically provided where
the cost of raising the roadway and providing culverts/bridges is greater than the benefit of
keeping the roadway open and lowering maintenance costs. These dip crossings have not been
identified as areas of concern, and further investigation of these crossings is outside of the
scope of this report.

In this stretch of the roadway, nine minor drainages are crossed where the roadway does not
dip, and corrugated metal culverts ranging from 24 to 48 inches in diameter have been
provided. The tributary area of these crossings is difficult to determine because of the nature of
the alluvial fan. While a distinct drainage course is evident at the roadway, the drainage course,
and the divide between drainage courses, tends to disappear within one or two thousand feet
upstream of the roadway. This is very typical of alluvial fans in undeveloped areas, where there
are several shallow drainage courses, and storm water from the main drainage can spread
across a wide floodplain, entering the shallow drainages. While traditional hydrology methods
would yield only minor amounts of runoff, overflow from the main drainage can result in
significantly higher flows. That being said, these nine culverts have been in place for 24 years
and according to quarry staff, there have not been capacity issues with these culverts. Based on
this experience, as well as the nature of alluvial fans, the flows identified on the haul road
improvement plans prepared in 1987 by Morrison Knudsen Engineers (see Appendix F) will be
accepted for design of outlet riprap protection.

After crossing the main Silver Creek drainage, the roadway leaves the alluvial fan and starts to
climb up to the quarry. Over the next mile of roadway five drainages are crossed. The first four
drainages (nodes 30, 120, 230, and 330 as shown on the Hydrology Map in Appendix A) have

One Team. Infinite Solutions.

pc v:\projects\2042484500\doc\400 desn\drainage report rev 20110809.docx 2 1



Stantec

WHITE KNOB QUARRY HAUL ROAD

DRAINAGE REPORT AND PLAN OF DEVELOPMENT
Drainage Study

August 8, 2011

relatively small tributary areas ranging from 14 to 60 acres, and have existing 36 inch
corrugated metal culverts to pass the storm flows under the haul road.

2.1.1  Turnout 64 Drainage

The fifth drainage is near the location mentioned in the background section where the haul road
turns southerly to climb up to the quarry (see also node 465 on the Hydrology Map in Appendix
A). The turnout just south of this crossing is number 64, which is used as a common identifier of
this crossing. The tributary area at this crossing is 191.37 acres, and an existing 84 inch
corrugated metal culvert is in place to pass storm flows under the haul road.

While this culvert primarily carries runoff from natural areas, it also carries runoff from about 0.8
miles of the haul road, accounting for 30.13 acres of the total drainage. Alongside this stretch of
haul road are four debris catchment basins intended to remove sediment and debris from the
storm flow before leaving the roadway. All four of these basins have existing spillway structures,
two of them comprising of left over truck scale parts, and the other two being constructed of half
pipes set in concrete.

Half pipe spillway structure

pc v:\projects\2042484500\doc\400 desn\drainage report rev 20110809.docx 2 2
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The invert of the 84 inch culvert is approximately 50 feet below the grade of the roadway, and
storm flow leaving the roadway appraoching the culvert inlet has eroded a channel that is eight
feet below the surrounding grade in some locations with a portion of the sidewalls being nearly
vertical.

Erosion in channel from roadway to culvert inlet near turnout 64
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Material that has eroded from this channel is evident in the area around the culvert inlet.

Inlet of 84 inch CMP near turnout 64
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2.1.2 Quarry Drainage

The final drainage area in this report is that which includes the majority of the quarry itself as
well as the upper portion of the haul road (Drainage to node 750 on Hydrology Map in Appendix
A). The operation of the quarry over the years has led the natural drainage on to the haul road
at the south-central portion of the quarry. Storm water then flows in the road for about 0.6 miles
until it is able to leave the roadway in the vicinity of the existing explosives storage facility (at
node 440 on the Hydrology Map). The tributary drainage area at this point is 350.81 acres; of
which approximately 25.4 acres is disturbed (haul road and a portion of the quarry).

As with the turnout 64 drainage, there are four existing debris catchment basins intended to
remove sediment and debris from the storm flow before leaving the roadway. However none of
the basins in this drainage have been provided with spillways. Quarry staff indicates that
overflow and failure of the basins has occurred, sending the sediment and debris downstream to
the next basin or on to the natural stream course.

The northerly portion of the quarry is tributary to a natural stream that confluences with the flow
from the roadway at a point (node 750 on the Hydrology Map in Appendix A) about 0.6 miles
downstream of the roadway. The total area at this confluence is 638.31 acres. This northerly
portion of the quarry is also the area where active mining is taking place, resulting in a
depressed area that does not contribute to surface flows from the site. While this area will be
included in the overall hydrology calculations, sediment and debris flow offsite from this part of
the quarry is assumed to be negligible.
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2.2 HYDROLOGY CALCULATIONS

All hydrologic calculations were performed in accordance with the latest version of the San
Bernardino County Hydrology Manual. Since all drainages studied are smaller than 640 acres in
size, the rational method was used for all calculations. CIVILDESIGN engineering software
(Version 7.0) was utilized for the project hydrology analyses.

2.2.1 Rational Method

The Rational Method is applicable when the rainfall intensity can be assumed to be uniformly
distributed over the entire drainage area. Beyond the 640 acre limit, rainfall data may vary
considerably from one point to another and the use of the Rational Method will yield
inappropriate results (San Bernardino County Hydrology Manual Section D.2 “Limitations of
Rational Method”).

The Rational Method equation relates rainfall intensity, a runoff coefficient, and drainage area
size to the peak runoff from the drainage area. This relationship is expressed by the equation:

Q=CIA
Where,
Q = the peak discharge in cubic feet per second (cfs)

C = a runoff coefficient representing the ratio of runoff depth to rainfall depth
(dimensionless)

| = the time-averaged rainfall intensity for a storm duration equal to the time of
concentration (inches/hour)

A = drainage area (acres)

The runoff coefficient is based on soil types, type of ground cover, and the Antecedent Moisture
Condition (AMC). Soil types for this study were obtained from the US Department of Agriculture
Natural Resources Conservation Service’s Web Soil Survey (http://websoilsurvey.nrcs.usda.gov
/app/WebSoilSurvey.aspx). Soil types used in the drainage calculations include Type B, C and
D (the dominant soil types used were Type B and D). Hydrologic soil classifications range from
Type A to Type D, where D is the least pervious. Figure 3 shows the soil types from the Web
Soil Survey overlain by the project drainage areas.

The land use for the study area is undeveloped with no appreciable impervious areas. The only
disturbed areas in the drainages are the quarry and the haul road. For areas above the quarry,
the ground cover was assumed to be average, while the ground cover in the quarry and
downstream of the quarry was assumed to be poor. Based on the recommendations in the San
Bernardino Hydrology Manual AMC |l was used for 2-year, 10-year, and 25-year calculations
and AMC 11l was used for the 100-year calculation.
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Rainfall intensity was based on the National Oceanic and Atmospheric Administration’s
Precipitation Frequency Data Server Atlas 14 (http://hdsc.nws.noaa.gov/hdsc/pfds/). A point
near the centroid of the drainage area was selected and one hour rainfall rates entered into the
CIVILDESIGN software. Rainfall intensities for other time periods are then based on the slope of
the intensity duration graph. For desert and mountain areas in San Bernardino County a value
of 0.7 is used for the slope of this graph. Two different locations were selected for rainfall
intensities, one for the quarry and turnout 64 drainages, and another for the four smaller culverts
east of turnout 64. The intensities used are summarized below:

One Hour Rainfall Depth
Return Quarry and
Frequency Turnout 64 Smaller Culvert
(years) Drainages Drainages
2 0.491 0.45
10 0.811 0.745
25 1.03 0.944
100 1.39 1.28

Tributary drainage areas were determined from topographical maps of the area. A hydrology
map was prepared to show the overall drainage areas, subareas, and nodes. This map is
included in Appendix A of this report. This Hydrology Map shows the drainages for which
detailed calculations were prepared. As mentioned in Section 2.1, the flows identified on the
1987 improvement plans in Appendix F will be accepted as the design flows for the first nine
culverts heading easterly from the Plant Site.
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2.2.2 Results

Hydrology calculations were performed using the CIVILDESIGN software for the drainages
shown on the hydrology map for return frequencies of 2-, 10-, 25-, and 100-year storms.
Following is a summary of results at key nodes in the study:

Tributary 2-year 10-year 25-year 100-year
Node | Description Area (Ac) | Flow (cfs) | Flow (cfs) | Flow (cfs) | Flow (cfs)
30 | Culvert Crossing at Station 14.26 14.8 28.6 37.9 57.1
144470
120 | Culvert Crossing at Station 21.41 17.9 35.8 48.0 73.9
150+40
230 | Culvert Crossing at Station 59.56 35.2 76.6 104.8 167.4
154+20
330 | Culvert Crossing at Station 50.27 28.9 63.4 86.9 139.2
170+50
420 | Flow From Offsite at 173.90 146.9 283.1 377.3 570.5
Southernmost Basin
420 | Flow From Quarry Road at 124.97 98.3 185.9 246.3 379.1
Southernmost Basin
425 | Flow in Haul Road 336.02 244.3 471.1 636.9 983.6
440 | Flow Exiting Haul Road Near 350.81 244.3 471.1 636.9 983.6
Explosives Storage
445 | Flow in Haul Road Just North of 0.53 0.7 1.3 1.7 2.4
Explosives Storage
455 | Flow in Haul Road 11.85 3.2 10.7 16.0 28.4
465 | Flow in Haul Road Near Culvert 30.13 55 21.9 34.0 63.2
at Station 182+00
465 | Culvert Crossing at Station 191.37 128.0 262.8 358.6 559.8
182+00
750 | Downstream Confluence 638.31 399.6 774.9 1046.9 1609.1

Full results of the hydrology calculations are in Appendix B of this report.

2.9
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2.3 DEBRIS PRODUCTION CALCULATIONS

Debris production calculations for this report utilize the methods outlined in the Los Angeles
County Department of Public Works Sedimentation Manual, 2" Edition. This method
determines the debris production for a Design Debris Event, which is defined as the quantity of
sediment produced by a saturated watershed significantly recovered from a burn (after four
years) as a result of a 50-year, 24-hour rainfall amount. The project is on the north facing slope
of the San Bernardino mountain range above the Lucerne Valley. For purposes of debris
production, this area is assumed to be similar to the north facing slope of the San Gabriel
mountain range above Antelope Valley.

The first step in calculating the expected debris potential is to determine the Debris Production
Area (DPA) zones covered by the drainage. Using the Valyermo and Mescal Creek quadrangle
maps in Appendix A of the LA County Sedimentation Manual, upper slope areas are in DPA
zones 3 and 5, and the lower elevations are in DPA zones 8 and 9. The delineation between
upper slopes and lower elevations varies from elevation 4500 to 5000.

Based on field observations and comments from quarry staff, the undisturbed land surrounding
the quarry and haul road has relatively light debris production. Because of this, undisturbed
areas will be assumed to be in DPA zone 9 and disturbed areas (quarry and haul road) will be
assumed to be in DPA zone 5.

There are eight existing debris basins along the haul road from the quarry site to the drainage
near turnout 64. According to quarry staff, the upper basins, from the quarry to the area near the
explosives storage facility, routinely fill up with debris, fail, and allow debris to flow down to the
next basin. These four basins are not provided with overflow spillways, which seem to be the
primary cause of these failures. The four basins between the explosives storage facility and
turnout 64 have not experienced failure, and are provided with spillway structures.

Because of this experience, the debris production calculations will be performed for two major
areas, the entire area tributary to the two basins near the explosives storage facility, and the
area between these two basins and turnout 64. The location of the explosives storage facility is
also a logical breaking point in the study because at this point the drainage can easily leave the
roadway and return to its natural drainage course.

The drainage tributary to the basins near the explosives storage facility is 350.81 acres, of
which 25.40 acres is disturbed (a portion of the quarry and the haul road). Using the above
assumptions for Debris Production Areas, this drainage area can be expected to produce 7,729
cubic yards of debris and sediment (3,254 cubic yards from the disturbed area and 4,475 from
the undisturbed area).

The drainage tributary to the haul road from the explosives storage facility to turnout 64 is 30.13
acres, of which 3.62 acres is disturbed. Debris production from this area is expected to be 1,147
cubic yards of debris and sediment (464 cubic yards from the disturbed area and 683 from the
undisturbed area).

Backup for the debris production calculations is included in Appendix C of this report.
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2.4 CULVERT HYDRAULICS

Culvert capacities were checked using the Federal Highway Administration’s HY-8 computer
program (version 7.2). All of the culverts have sufficient capacity to pass the design storm (10
year return frequency) with one exception. Stationing callouts are based on the roadway
stationing as shown on the Haul and Access Road Improvement Plans in Appendix F. The
existing culvert at haul road station 54+35 has minimal cover, and overtops the roadway in the
10 year return frequency storm.

Following is a summary of the culvert data:

Outlet
CMP Culvert | 10 Yr. Flow | Headwater Velocity
Station Size (in) (cfs) Depth (ft.) (fps) Overtopping?
17+70 24 20 3.27 8.63 No
19+00 48 90 5.02 15.21 No
43+50 24 20 3.27 8.46 No
49+35 36 50 4.35 12.93 No
54+35 36 50 3.29 11.5 Yes
57+75 48 90 5.02 10.03 No
62+30 24 20 3.27 9.07 No
88+15 24 20 3.27 10.49 No
90+00 24 20 3.27 10.06 No
144+70 36 28.6 2.63 15.06 No
150+40 36 35.8 3.11 14.21 No
154+20 36 76.6 7.73 20.61 No
170+50 36 63.4 5.91 17.95 No
182+00 84 262.8 6.59 26.27 No

Full HY-8 results are included in Appendix D.
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2.5 ROADWAY FLOW HYDRAULICS

Similar to the debris production calculations, roadway flow hydraulics were checked for two
distinct sections of the haul route roadway. For both sections, a roadway width of 35 feet was
assumed, with a constant cross fall of 2%. As stated earlier, Mine Safety and Health
Administration protocols require that earthen berms be provided on each side of the roadway at
least as high as the axle of the largest trucks using the roadway (or about 4 feet for the
Caterpillar 777D). This berming was included in the typical section used for the calculations (see
Figure 4). The irregular channel analysis option in the CIVILDESIGN program was used to
determine the normal depth and velocities of flow for the 2-, 10-, 25-, and 100-year return
frequencies.

The first section is the upper haul road, from the quarry to the explosives storage site. This
section of roadway carries significant flow from upstream as well as runoff from the quarry site
and the haul road itself. The hydrology calculations indicate that, because of the size of the
drainage, the predicted flow rates are fairly constant along this stretch of roadway. Following is
a summary of results from the hydraulic calculations for this stretch of roadway:

Return
Frequency Flow Depth | Velocity
(years) (cfs) (feet) (fps)
2 244.3 0.96 10.91
10 471.1 1.26 14.00
25 636.9 1.44 15.66
100 983.6 1.76 18.37

The second section of haul route roadway continues downhill from the explosives storage site to
the culvert near turnout 64. Major offsite flows upstream are allowed to flow through the basins
near the explosive storage site, and then continue offsite. So for this section of roadway the
majority of the flow comes from the road itself. The hydrology calculations indicate that the flow
is constantly increasing along the length of this roadway. Because of that the design flows will
be taken at the downstream end of this stretch of roadway. Following is a summary of results
from the hydraulic calculations for this stretch of roadway:

Return
Frequency Flow Depth | Velocity
(years) (cfs) (feet) (fps)
2 5.5 0.23 3.78
10 21.9 0.40 5.33
25 34.0 0.47 5.95
100 63.2 0.59 6.95

Full CIVILDESIGN roadway hydraulic calculations results are included in Appendix E.
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3.0

Plan of Development

The Settlement Agreement between BLM and Omya, Sections 15, 16, and 17 require the
following:

15. Plan of Development. In connection with such right-of-way application, OMYA shall prepare
a Plan of Development ("Plan of Development”) that implements measures to assure that
run-off and sediment accumulated in catchment basins do not enter into or adversely affect
wildlife habitat within any active stream drainage. At a minimum, these measures are to
include:

16.

17.

a)

b)

The road surface shall be graded and sloped into the inside margin of the right-of-way.
No carbonate materials shall be used to surface the road.

Along the inside margin, a drainage ditch shall be constructed to an adequate capacity
to concentrate and allow free flow of drain water from both road surface and slope wash
from adjacent upland areas.

The ditch shall be maintained to assure free flow of water and debris along its length. A
catchment basin system shall be constructed of earthen materials and located
immediately above (upslope) of an active drainage within the inside margin of the road.
The basin system shall be designed to prevent discharge of sediment into the drainages
and shall be incorporated into the Right-of-Way Plan of Development. All catchment
basin system earthwork structures located on the downstream side of the structure shall
have a concrete weir, or tile or steel culvert imbedded in the structure to assure that rain
water overflow will pass through the catchment basin without eroding earthworks and
emptying earthwork materials or aggregated debris into drainages. The catchment basin
system will be cleaned of accumulated debris whenever the volume remaining cannot
contain the sediment load.

The Plan of Development shall also contain measures to assure that free flow of water is
maintained within drainage channels and erosion is maintained at or near a natural level
which at a minimum are to include:

a)

b)

Rip-rap shall be placed at the outflow end of each culvert where the road crosses an
active drainage.

Rip-rap shall be of a size and shape and distributed over an adequate area to an
adequate depth down drainage from the outflow end of each culvert to assure adequate
armor and protection during periods of high rainfall.

The Plan of Development shall also contain measures to assure that the use and
occupation of public land for rights of way purposes related to the transport of equipment,
ore, and personnel to the mine site from the mill and administration site are limited to
those authorized on public land and at a minimum are to include:

One Team. Infinite Solutions.
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a) A clear definition of the area of use and occupation, and such technical standards as
are likely to assure that use and occupation is consistent with best business practices
and will prevent unnecessary or undue degradation to public lands and drainages.

b) Measures and action items to reclaim the unoccupied or unauthorized areas of the right
of way as nearly as practicable to the condition that existed prior to construction.

The discussion that follows is intended to comply with these requirements through analysis of
the data provided in the Drainage Study and making recommendations regarding features to be
constructed or revised in order to meet the intent of the Settlement Agreement.
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3.1 ROADWAY GRADING AND DITCH
3.1.1  Analysis

As shown in Section 2.5 of this report, the existing roadway section has adequate capacity to
carry the 100-year return flow within the roadway section. This capacity is based on the section
shown in Figure 4, which includes the 4 foot high berms on each side of the roadway as
required by Mine Safety and Health Administration protocols. In the upper portion of the haul
road, the 10-year design flow is 1.26 feet deep, which allows for 2.76 feet of freeboard.

With the amount of debris being carried in the flow, some turbulence is to be expected. However
given the shallow depth of flow relative to the width, a full hydraulic jump is not likely. Because
of this, freeboard above the conjugate depth would not be a concern for flow in the roadway.
Conjugate depths refer to the depths upstream and downstream of the hydraulic jump whose
momentum functions are equal for a given flow. The subcritical depth downstream of a hydraulic
jump is often significantly greater than the supercritical depth upstream.

The Settlement Agreement requires construction of a ditch along the side of the roadway to
“concentrate and allow free flow of drain water from both road surface and slope wash from
adjacent upland areas.”

Using the 10-year design flow of 471.1 cfs, a riprap lined channel to carry this flow would need
to be a trapezoidal channel with a 5-foot base width and 2:1 side slopes. Normal flow in this
channel would be supercritical with a depth of 2.36 feet, and the normal velocity is 20.6 feet per
second. Because of the narrower channel, a hydraulic jump caused by debris in the channel is
more likely, so freeboard would need to be provided from the conjugate depth. The conjugate
depth at the design flow is approximately 5.8 feet, meaning the channel would need to be 7 feet
deep to contain the design flow. The total top width of this channel would then be 33 feet. Lining
the ditch with concrete increases the velocity of flow to over 40 feet per second, and results in a
conjugate depth of 9.8 feet.

3.1.2 Recommendations

Because of the large quantity of flow in the upper haul road, providing a separate channel to
convey storm water would require essentially doubling the width of the road surface, with 35 feet
for the road and 33 feet for the drainage ditch. Since there would be a steep drop off into the
ditch from the roadway, Mine Safety and Health Administration protocols would require that an
earthen berm at least as high as the axle of the largest trucks using the roadway be provided to
prevent trucks from running into the ditch. This would also prevent runoff from the roadway
surface from entering the ditch. Further complicating matters, for the upper portion of the haul
road, sediment catchment basins are on both sides of the roadway, so this deep channel would
need to be able to cross from one side of the roadway to the other.
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Because of the above discussion, we do not recommend that a separate roadside ditch be
constructed for this roadway. Quarry staff has stated that they are aware of the potential for
storm damage to the roadway surface, and that they have adequate equipment on site to make
repairs as needed. The earthen berms that are required for truck safety are adequate to contain
both the design flow and the 100-year flow within the roadway with over two feet of freeboard.

Our recommendation is that the road be graded with a 2% cross fall. Which side of the road
would be the low side of the roadway would be predicated on which side the next downstream
catchment basin is on. The road surface should be an aggregate base course, free of calcium
carbonate materials such as is currently being used by quarry staff. The four foot high earthen
berms should continue to be provided, with the exception of breaks in the berms at the sediment
catchment basins to allow stormwater and debris to flow in to the basins. A typical cross section
of the roadway should be as shown on Figure 4 in Section 2.5 of this report.
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3.2 SEDIMENT CATCHMENT BASINS
3.2.1 Analysis

In Section 2.3 of this report, the expected debris production volumes were identified as 7,759
cubic yards in the portion of the roadway tributary to the explosive storage site and 1,169 cubic
yards for the roadway between this point and the culvert near turnout 64. There are eight
existing sediment catchment basins intended to capture this volume of debris.

The locations of these basins, as well as two locations identified in a site visit as potential basin
locations, are shown on a key map on Figure 5. On this map, basins 2 and 10 are the potential
new basin locations, and the rest are existing basin locations. Figures 6 through 13 show the
existing conditions at the eight existing basins. Each figure includes the depth and volume of the
basin in its current configuration.

The upper portion of the haul route, between the quarry and the explosive storage site, currently
passes through existing basins 1, 3, 4, and 5. The depths and volumes for these basins are
summarized below:

Volume
Basin | Depth (ft) (CY)
1 5 280
3 14 840
4 14 1,690
5 10 470
Total Volume 3,280

The total volume of these basins of 3,280 cubic yards is less than half of the predicted debris
generation volume of 7,729 cubic yards. This agrees with the experience of quarry staff that
these basins routinely fill up and see failure of the basins.

The lower portion of the haul route, between the explosive storage site and the culvert at turnout
64, currently passes through basins 6, 7, 8, and 9. The depths and volumes for these basins are

summarized below:
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Volume
Basin | Depth (ft) (CY)
6 12 520
7 12 490
8 7 200
9 8 240
Total Volume 1,450
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The total volume of these basins of 1,450 cubic yards compares favorably with the predicted
debris generation volume of 1,147 cubic yards. This confirms the experience quarry staff that
these basins have not experienced problems with capacity or failure.

3.2.2 Recommendations

As mentioned above, capacity problems are apparent for the basins servicing the upper portion
of the haul road. Because of this we are recommending revisions to all four of the existing
basins as well as grading to provide a fifth basin. Four of the basins should be provided with a
concrete spillway sized to allow for overflow of the 10-year design storm without failure of the
basin embankment. A typical spillway with preliminary sizing for these basins is shown in Figure
14,

Basin 1 is in a confined location with steep slopes and the existing roadway bordering the basin.
This makes any expansion of the basin very difficult. Some additional volume may be possible
by excavating deeper in this location, but the volume to be gained would be minimal, and
maintenance of the basin would be more difficult. Because of this, our only recommendation for
this basin is to provide a spillway as shown on Figure 15.

Basin 2 is a new recommended basin with the configuration as shown on Figure 16. The bottom
of the basin is kept at a maximum grade of 10% to make maintenance of the basin easier. The
basin is situated so that flow will enter the basin until the basin is full. At this point the flow will
cease to enter the basin and remain in the roadway. Because of this Basin 2 will not be
provided with a spillway. The volume of Basin 2 is 960 cubic yards.

Basin 3 is in a confined location similar to Basin 1. The bottom of the basin is already steeper
than 20%, so deepening of the basin in place is not an option. Because of this, our only
recommendation for this basin is to provide a spillway as shown on Figure 17.

Basins 4 and 5 are located in an area with the greatest opportunity to gain additional volume.
These basins are located at the explosive storage site, and are adjacent to areas that are
planned to be abandoned and reclaimed to their pre-disturbed state. These basins are close
enough together that their grading will be combined in to a single grading operation as shown
on Figure 18. A bench for continued access to the reclaimed area is provided on the west side
of Basin 4. A spillway from Basin 4 drains directly to the bottom of Basin 5. The spillway for
Basin 5 returns flow to the natural stream course. The new volume for Basin 4 is 2,420 cubic
yards and the new volume for Basin 5 is 3,690 cubic yards. As with Basin 2, the bottoms of both
of these basins are kept at a maximum grade of 10% to make maintenance of the basins easier.
Detailed grading of basin 4 is shown on Figure 19 and detailed grading of Basin 5 is shown on
Figure 20.
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After the recommended improvements, the basins in the upper portion of the haul route can be
summarized as follows:

Spillway Proposed
Basin Crest Volume

1 5410 280

2 N/A 960

3 5163 840

4 5007.5 2,420

5 4974.5 3,690
Total Volume 8,190

The total volume of these basins of 8,190 cubic yards compares favorably with the predicted
debris generation volume of 7,729 cubic yards.

Since Basins 6 through 9 already have sufficient capacity as well as spillway protection, we do
not recommend any changes to these basins. However we do recommend that a new basin be
constructed at location 10. Basin 9 is about 1,000 upstream from where the flow would leave the
roadway toward the inlet to the 84 inch pipe near turnout 64. Since the flow can pick up
additional debris in this stretch, we recommend that Basin 10 be graded as shown on Figure 21.
In addition to debris capture, the spillway from this basin along with some riprap protection will
help to stabilize the slope area that is mentioned in Section 2.1.1 of this report.

The proposed grading shown on Figures 15 through 21 is intended to show the intended
locations and configurations of the basins. The finished basins may vary from these
configurations based on field conditions as long as the volume of the basins are the same or
larger, the relationship between the basin inlet and the spillway crest are the same, the spillway
size is at least as large as shown, and the proposed grading is within the Right of Way.
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3.3 CULVERT RIPRAP
3.3.1 Analysis

In Section 2.4 of this report, the capacities of the existing haul road culverts were checked
relative to the predicted 10-year stormwater flow. All culverts had adequate capacity with the
exception of the 36 inch corrugated metal pipe at haul road station 54+35. Because of the
difficult nature of predicting flows in an alluvial fan as mentioned in Section 2.1 of this report, we
do not feel that this location is a concern. The pipe has limited capacity because it is in a very
shallow channel, and hence there is very little allowable headwater depth related to the other
culverts. Furthermore, the pipe has been in place for 24 years without reported problems. This
leads us to believe that the actual 10-year flow at this culvert is somewhat less than that
reported on the 1987 Morrison-Knudsen improvement plans (a copy of these plans is included
in Appendix F).

The culverts appear to have been provided with outlet riprap protection in accordance with the
1987 plans. The design at that time was for a 2-foot thick riprap apron extending four pipe
diameters downstream of the culvert outlet. While we have not seen the actual specifications for
the riprap, both the thickness called out and our field observations indicate that it is equivalent to
a Caltrans Light Class riprap gradation. The picture below shows a typical culvert outlet at haul
road station 90+00:

Culvert Outlet at Station 90+00
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To check the adequacy of the culvert outlet protection, we utilized the methods outlined in
Section 10.2 of the Federal Highway Administration’s Hydraulic Engineering Circular 14, Third
Edition (HEC-14). This method sizes a riprap apron with the following configuration:

NOTE:

1. Excavation for plocement of riprap will
not ba measwad for payment.

2. Furnish geotextiie conforming
1o subsection 7I4.00 (e), type W-E.

3. Ofmensions nol lobeled ore in miiimelsrs.

X
i

APROX
TrPE
aludnl  CLASS

L%, DEPARTUENT OF TRAMGPORTATXON
FEDERAL MICMWAT ADMMNISTRATION
CINTRAL FEDERAL LANOS WoOMWAY DIVIS 108

METRIC DETAIL

Guotuxtlie

SECTION A-A PLACED RIPRAP
AT CULVERTS
CULVERT WITH STANDARD CULVERT WITHOUT STANDARD
END SECTION END SECTION O i

|
- | CM251-50

PROTECTIVE APRON AT CULVERT OUTLET

The required riprap rock size is determined based on the design discharge, culvert diameter,
and tail water depth. All of the culverts are steep enough to have supercritical flow, so the
culvert diameter used in the equation is adjusted based on the normal flow depth in the culvert.
Once the rock size is determined, the apron dimensions are determined from the following table
found in HEC-14:

Apron Apron

Class | Dsp(mm) | Dg(in) | Length' | Depth
1 125 5 4D 35Dz

2 150 6 4D 3.3Dg

3 250 10 5D 24Dg

4 350 14 6D 2.2Ds
5 500 20 7D 2.0Dsy
6 550 22 8D 2.0Ds

'D is the culvert rise.
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Calculations for the individual culvert locations are included in Appendix G, and are summarized
below. The Riprap class and required thickness are based on Caltrans Standard Specifications:

Required | Required
Riprap Riprap D5 | Specified Riprap
Apron | Apron Dso Size Weight Riprap Thickness

Pipe Size | Class | Length (ft) (Ibs) Class (ft)
Station 17+70 24" CMP 3 10 0.67 255 Light 2.5
Station 19+00 48" CMP 4 24 1.17 140.0 Light 2.5
Station 43+50 24" CMP 3 10 0.66 24.6 Light 2.5
Station 49+35 36" CMP 5 21 1.31 193.0 Light 2.5
Station 54+35 36" CMP 4 18 1.05 100.2 Light 2.5
Station 57+75 48" CMP 4 24 1.00 85.3 Light 2.5
Station 62+30 24" CMP 3 10 0.68 27.4 Light 2.5
Station 88+15 24" CMP 3 10 0.73 33.0 Light 2.5
Station 90+00 24" CMP 3 10 0.71 314 Light 2.5
Station 144+70 | 36" CMP 3 15 0.80 451 Light 2.5
Station 150+40 | 36" CMP 4 18 1.02 90.7 Light 2.5
Station 154+20 | 36" CMP 6 24 2.66 1634.2 1Ton 5.4
Station 170+50 | 36" CMP 6 24 1.96 652.1 1/4 Ton 3.3
Station 182+00 | 84" CMP 5 49 1.56 330.6 1/4 Ton 3.3

3.3.2 Recommendations

With the exception of the culverts at Stations 154+20, 170+50, and 182+00, the riprap size
provided in the 1987 Morrison-Knudsen plans are adequate. However the length of protection
downstream of the culvert outlet should be extended in all locations to provide the length of
protection shown in the table above. The culverts at Stations 154+20, 170+50, and 182+00
should have the existing outlet riprap protection removed and replaced with the appropriate
riprap class and apron dimension shown in the table above.
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4.0 Right Of Way Recommendations

The current Right of Way for the White Knob Quarry Haul Road is as described in the
Amendment of Right of Way Grant from the Bureau of Land Management dated July 15, 1988
(see Appendix I). Exhibit C of this document describes the Right of Way in three pieces:

1. From the beginning at Station 0+00 to Station 117+00, a constant Right of Way width of
75 feet. This yields a total area of 20.145 acres.

2. From Station 117+00 to Station 245+00, a variable width Right of Way with an average
width of 125 feet. This yields a total area of 36.731 acres.

3. A separate construction/maintenance yard with the dimensions of 660 feet by 660 feet.
The area of this yard is 10 acres.

The total Right of Way area is stated as 66.876 acres.

In the past there has been some confusion concerning what areas are included within the Right
of Way, particularly in the stretch of roadway that was given a variable width. Because of this,
the quarry staff desires that a more formal Right of Way boundary be established. To
accomplish this task, we have reviewed the existing topography along with aerial photos to
determine the existing disturbed areas that will need to remain in a permanent Right of Way. We
also reviewed the recommended improvements in this report, and came up with an overall
extent of Right of Way to include both existing and proposed improvements.

Appendix H contains seven exhibits showing this proposed Right of Way delineation at a scale
of 1”7 =100". Following is a summary of the areas to compare to the values in the existing Grant:

1. From the beginning at station 0+00 to station 117+00, an area of 38.601 acres. This
includes the area being used for construction/maintenance purposes as mentioned in
item three above.

2. From station 117+00 to Station 237+73, an area of 48.684 acres. The ending station
reflects the public/private property line where the haul road enters Omya’s patent

property.

The total proposed Right of Way is 87.285 acres.

One Team. Infinite Solutions.
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5.0 References

1. County of San Bernardino Hydrology Manual, published August 1986

2. County of San Bernardino Hydrology Manual Addendum for Arid Regions, published
April 2010

3. Los Angeles County Department of Public Works Sedimentation Manual, published
March 2006

4. Federal Highway Administration Hydraulic Engineering Circular No. 14, Third Edition,
published July 2006

One Team. Infinite Solutions.
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Appendix A — Hydrology Map

One Team. Infinite Solutions.
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Appendix B — Hydrology Calculations
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San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 144
2 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 2.0
Computed rainfall intensity:

Storm year = 2.00 1 hour rainfall = 0.450 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 10.000 to Point/Station 20.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 651.000(Ft.)

Top (of initial area) elevation = 4442.000(Ft.)

Bottom (of initial area) elevation = 4220.000(Ft.)

Difference in elevation = 222.000 (Ft.)

Slope = 0.34101 s(%)= 34.10

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 8.690 min.

Rainfall intensity = 1.740(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.691
Subarea runoff = 2.623(CFS)

Total initial stream area = 2.180(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

s L A e o e A o S B o s A A o A o o o o S SR RS
Process from Point/Station 20.000 to Point/Station 30.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.240(Ft.), Average velocity = 5.899 (Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 8.761 (CFS)

! ! flow top width = 7.396(Ft.)

! ! velocity= 5.899 (Ft/s)

! ! area = 1.485(Sg.Ft)

! ! Froude number = 2.320
Upstream point elevation = 4220.000(Ft.)
Downstream point elevation = 4106.000(Ft.)
Flow length = 527.000 (Ft.)

Travel time = 1.49 min.

Time of concentration = 10.18 min.

Depth of flow = 0.240(Ft.)

Average velocity = 5.899 (Ft/s)

Total irregular channel flow = 8.761 (CFS)

Irregular channel normal depth above invert elev. = 0.240 (Ft.)
Average velocity of channel (s) = 5.899 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.558(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.667

Subarea runoff = 12.192 (CFS) for 12.080 (Ac.)

Total runoff = 14.814 (CFS)

Effective area this stream = 14.26 (Ac.)

Total Study Area (Main Stream No. 1) = 14.26 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.321(Ft.), Average velocity = 6.976 (Ft/s)
End of computations, Total Study Area = 14.26 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 144
10 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.745 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 10.000 to Point/Station 20.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 651.000(Ft.)

Top (of initial area) elevation = 4442.000(Ft.)

Bottom (of initial area) elevation = 4220.000(Ft.)

Difference in elevation = 222.000 (Ft.)

Slope = 0.34101 s(%)= 34.10

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 8.690 min.

Rainfall intensity = 2.881(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.774
Subarea runoff = 4.861 (CFS)

Total initial stream area = 2.180(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

s L A e o e A o S B o s A A o A o o o o S SR RS
Process from Point/Station 20.000 to Point/Station 30.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.344(Ft.), Average velocity = 7.246 (Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 16.742 (CFS)

! ! flow top width = 8.438 (Ft.)

! ! velocity= 7.246 (Ft/s)

! ! area = 2.310(Sg.Ft)

! ! Froude number = 2.441
Upstream point elevation = 4220.000(Ft.)
Downstream point elevation = 4106.000(Ft.)
Flow length = 527.000 (Ft.)

Travel time = 1.21 min.

Time of concentration = 9.90 min.

Depth of flow = 0.344 (Ft.)

Average velocity = 7.246 (Ft/s)

Total irregular channel flow = 16.742 (CFS)

Irregular channel normal depth above invert elev. = 0.344 (Ft.)
Average velocity of channel (s) = 7.246 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.629(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.762

Subarea runoff = 23.705(CFS) for 12.080 (Ac.)

Total runoff = 28.566 (CFS)

Effective area this stream = 14.26 (Ac.)

Total Study Area (Main Stream No. 1) = 14.26 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.460(Ft.), Average velocity = 8.519 (Ft/s)
End of computations, Total Study Area = 14.26 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 144
25 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 25.0
Computed rainfall intensity:

Storm year = 25.00 1 hour rainfall = 0.944 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 10.000 to Point/Station 20.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 651.000(Ft.)

Top (of initial area) elevation = 4442.000(Ft.)

Bottom (of initial area) elevation = 4220.000(Ft.)

Difference in elevation = 222.000 (Ft.)

Slope = 0.34101 s(%)= 34.10

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 8.690 min.

Rainfall intensity = 3.650(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.801
Subarea runoff = 6.371(CFS)

Total initial stream area = 2.180(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

s L A o o e A o S B o A A o s e o o o o S R SR SR A
Process from Point/Station 20.000 to Point/Station 30.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.401(Ft.), Average velocity = 7.895(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 22.160 (CFS)

! ! flow top width = 9.008 (Ft.)

! ! velocity= 7.895(Ft/s)

! ! area = 2.807(Sg.Ft)

! ! Froude number = 2.493
Upstream point elevation = 4220.000(Ft.)
Downstream point elevation = 4106.000(Ft.)
Flow length = 527.000 (Ft.)

Travel time = 1.11 min.

Time of concentration = 9.80 min.

Depth of flow = 0.401(Ft.)

Average velocity = 7.895(Ft/s)

Total irregular channel flow = 22.160 (CFS)

Irregular channel normal depth above invert elev. = 0.401 (Ft.)
Average velocity of channel (s) = 7.895(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 3.355(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.792

Subarea runoff = 31.513(CFS) for 12.080 (Ac.)

Total runoff = 37.883(CFS)

Effective area this stream = 14.26 (Ac.)

Total Study Area (Main Stream No. 1) = 14.26 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.534(Ft.), Average velocity = 9.254 (Ft/s)
End of computations, Total Study Area = 14.26 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 144
100 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.280 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 3

o e o O T A o L e a2 L o A Y
Process from Point/Station 10.000 to Point/Station 20.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A =
Decimal fraction soil group B =
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Initial subarea data:

Initial area flow distance = 651.000(Ft.)

Top (of initial area) elevation = 4442.000(Ft.)

Bottom (of initial area) elevation = 4220.000(Ft.)

Difference in elevation = 222.000(Ft.)

Slope = 0.34101 s (%)= 34.10

TC = k(0.525) *[(length”3)/(elevation change)]70.2

Initial area time of concentration = 8.690 min.

Rainfall intensity = 4,950 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.875
Subarea runoff = 9.437 (CFS3)

(@)

.000
.000

O O

Total initial stream area = 2.180(Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)

e o



Process from Point/Station 20.000 to Point/Station 30.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.499(Ft.), Average velocity = 8.914 (Ft/s)
*Hxxxxxx Trregular Channel Data ***x**xxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 33.322 (CFS)

! ! flow top width = 9.988 (Ft.)

! ! velocity= 8.914 (Ft/s)

! ! area = 3.738(Sqg.Ft)

! ! Froude number = 2.568
Upstream point elevation = 4220.000(Ft.)
Downstream point elevation = 4106.000(Ft.)
Flow length = 527.000 (Ft.)

Travel time = 0.99 min.

Time of concentration = 9.68 min.

Depth of flow = 0.499(Ft.)

Average velocity = 8.914 (Ft/s)

Total irregular channel flow = 33.322 (CFS)

Irregular channel normal depth above invert elev. = 0.499(Ft.)
Average velocity of channel (s) = 8.914 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Rainfall intensity = 4.591(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.873

Subarea runoff = 47.691 (CFS) for 12.080 (Ac.)

Total runoff = 57.128 (CFS)

Effective area this stream = 14.26 (Ac.)

Total Study Area (Main Stream No. 1) = 14.26 (Ac.)

Area averaged Fm value = 0.140 (In/Hr)

Depth of flow = 0.661(Ft.), Average velocity = 10.408 (Ft/s)
End of computations, Total Study Area = 14.26 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 150
2 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****xkxxxx
Rational hydrology study storm event year is 2.0
Computed rainfall intensity:

Storm year = 2.00 1 hour rainfall = 0.450 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 100.000 to Point/Station 110.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 4654.000(Ft.)

Bottom (of initial area) elevation = 4300.000(Ft.)

Difference in elevation = 354.000 (Ft.)

Slope = 0.35400 s(%)= 35.40

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 10.241 min.

Rainfall intensity = 1.551(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.666
Subarea runoff = 7.065(CFS)

Total initial stream area = 6.840 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)
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Process from Point/Station 110.000 to Point/Station 120.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.300(Ft.), Average velocity = 6.407 (Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 12.507 (CFS)

! ! flow top width = 8.003(Ft.)

! ! velocity= 6.407 (Ft/s)

! ! area = 1.952(Sqg.Ft)

! ! Froude number = 2.286
Upstream point elevation = 4300.000(Ft.)
Downstream point elevation = 4110.000(Ft.)
Flow length = 964.000(Ft.)

Travel time = 2.51 min.

Time of concentration = 12.75 min.

Depth of flow = 0.300(Ft.)

Average velocity = 6.407 (Ft/s)

Total irregular channel flow = 12.507 (CFS)

Irregular channel normal depth above invert elev. = 0.300(Ft.)
Average velocity of channel (s) = 6.407 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.331(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.627

Subarea runoff = 10.801 (CFS) for 14.570 (Ac.)

Total runoff = 17.866 (CFS)

Effective area this stream = 21.41 (Ac.)

Total Study Area (Main Stream No. 1) = 21.41(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.366(Ft.), Average velocity = 7.159(Ft/s)
End of computations, Total Study Area = 21.41 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 150
10 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****xkxxxx
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.745 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 100.000 to Point/Station 110.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 4654.000(Ft.)

Bottom (of initial area) elevation = 4300.000(Ft.)

Difference in elevation = 354.000 (Ft.)

Slope = 0.35400 s(%)= 35.40

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 10.241 min.

Rainfall intensity = 2.568 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.759
Subarea runoff = 13.325(CFS)

Total initial stream area = 6.840 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)
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Process from Point/Station 110.000 to Point/Station 120.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.435(Ft.), Average velocity = 7.886 (Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 24 .594 (CFS)

! ! flow top width = 9.348 (Ft.)

! ! velocity= 7.886 (Ft/s)

! ! area = 3.119(Sg.Ft)

! ! Froude number = 2.406
Upstream point elevation = 4300.000(Ft.)
Downstream point elevation = 4110.000(Ft.)
Flow length = 964.000(Ft.)

Travel time = 2.04 min.

Time of concentration = 12.28 min.

Depth of flow = 0.435(Ft.)

Average velocity = 7.886 (Ft/s)

Total irregular channel flow = 24.594 (CFS)

Irregular channel normal depth above invert elev. = 0.435(Ft.)
Average velocity of channel (s) = 7.886 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.262(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.739

Subarea runoff = 22.482 (CFS) for 14.570 (Ac.)

Total runoff = 35.807 (CFS)

Effective area this stream = 21.41 (Ac.)

Total Study Area (Main Stream No. 1) = 21.41(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.531(Ft.), Average velocity = 8.808 (Ft/s)
End of computations, Total Study Area = 21.41 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 150
25 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****xkxxxx
Rational hydrology study storm event year is 25.0
Computed rainfall intensity:

Storm year = 25.00 1 hour rainfall = 0.944 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 100.000 to Point/Station 110.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 4654.000(Ft.)

Bottom (of initial area) elevation = 4300.000(Ft.)

Difference in elevation = 354.000 (Ft.)

Slope = 0.35400 s(%)= 35.40

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 10.241 min.

Rainfall intensity = 3.254 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.788
Subarea runoff = 17.548 (CFS)

Total initial stream area = 6.840 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)
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Process from Point/Station 110.000 to Point/Station 120.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.507(Ft.), Average velocity = 8.586 (Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 32.795(CFS)

! ! flow top width = 10.069 (Ft.)

! ! velocity= 8.586 (Ft/s)

! ! area = 3.820(Sqg.Ft)

! ! Froude number = 2.457
Upstream point elevation = 4300.000(Ft.)
Downstream point elevation = 4110.000(Ft.)
Flow length = 964.000(Ft.)

Travel time = 1.87 min.

Time of concentration = 12.11 min.

Depth of flow = 0.507(Ft.)

Average velocity = 8.586 (Ft/s)

Total irregular channel flow = 32.795(CFS)

Irregular channel normal depth above invert elev. = 0.507 (Ft.)
Average velocity of channel (s) = 8.586 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.893(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.774

Subarea runoff = 30.430(CFS) for 14.570 (Ac.)

Total runoff = 47.978 (CFS)

Effective area this stream = 21.41 (Ac.)

Total Study Area (Main Stream No. 1) = 21.41(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.619(Ft.), Average velocity = 9.581 (Ft/s)
End of computations, Total Study Area = 21.41 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 150
100 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****xkxxxx

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.280 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 3

o e o O T A o L e a2 L o A Y
Process from Point/Station 100.000 to Point/Station 110.000
**x*x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 4654.000(Ft.)

Bottom (of initial area) elevation = 4300.000(Ft.)

Difference in elevation = 354.000 (Ft.)

Slope = 0.35400 s (%)= 35.40

TC = k(0.525) *[(length”3)/(elevation change)]70.2

Initial area time of concentration = 10.241 min.

Rainfall intensity = 4,412 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.871
Subarea runoff = 26.300 (CFS)

Total initial stream area = 6.840 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)
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Process from Point/Station 110.000 to Point/Station 120.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.633(Ft.), Average velocity = 9.700 (Ft/s)
*Hxxxxxx Trregular Channel Data ***x**xxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 50.114 (CFS)

! ! flow top width = 11.328(Ft.)

! ! velocity= 9.700(Ft/s)

! ! area = 5.166(Sg.Ft)

! ! Froude number = 2.531
Upstream point elevation = 4300.000(Ft.)
Downstream point elevation = 4110.000(Ft.)
Flow length = 964.000(Ft.)

Travel time = 1.66 min.

Time of concentration = 11.90 min.

Depth of flow = 0.633(Ft.)

Average velocity = 9.700 (Ft/s)

Total irregular channel flow = 50.114 (CFS)

Irregular channel normal depth above invert elev. = 0.633(Ft.)
Average velocity of channel (s) = 9.700 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Rainfall intensity = 3.973(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.868

Subarea runoff = 47.553 (CFS) for 14.570 (Ac.)

Total runoff = 73.853 (CFS)

Effective area this stream = 21.41 (Ac.)

Total Study Area (Main Stream No. 1) = 21.41(Ac.)

Area averaged Fm value = 0.140 (In/Hr)

Depth of flow = 0.771(Ft.), Average velocity = 10.813(Ft/s)
End of computations, Total Study Area = 21.41 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 154
2 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 2.0
Computed rainfall intensity:

Storm year = 2.00 1 hour rainfall = 0.450 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 200.000 to Point/Station 210.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 990.000 (Ft.)

Top (of initial area) elevation = 4770.000(Ft.)

Bottom (of initial area) elevation = 4640.000(Ft.)

Difference in elevation = 130.000(Ft.)

Slope = 0.13131 s(%)= 13.13

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 12.438 min.

Rainfall intensity = 1.354 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.632
Subarea runoff = 4.961 (CFS)

Total initial stream area = 5.800 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)
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Process from Point/Station 210.000 to Point/Station 220.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.214(Ft.), Average velocity = 6.356(Ft/s)
¥**kxk*kx Trregular Channel Data ***x*xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 8.260 (CFS)

! ! flow top width = 7.141(Ft.)

! ! velocity= 6.356(Ft/s)

! ! area = 1.300(Sg.Ft)

! ! Froude number = 2.626
Upstream point elevation = 4640.000(Ft.)
Downstream point elevation = 4220.000(Ft.)
Flow length = 1468.000(Ft.)

Travel time = 3.85 min.

Time of concentration = 16.29 min.

Depth of flow = 0.214 (Ft.)

Average velocity = 6.356(Ft/s)

Total irregular channel flow = 8.260 (CFS)

Irregular channel normal depth above invert elev. = 0.214 (Ft.)
Average velocity of channel (s) = 6.356(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.121 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.576

Subarea runoff = 6.521 (CFS) for 11.980 (Ac.)

Total runoff = 11.482 (CFS)

Effective area this stream = 17.78 (Ac.)

Total Study Area (Main Stream No. 1) = 17.78 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.258(Ft.), Average velocity = 7.078 (Ft/s)
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Process from Point/Station 220.000 to Point/Station 230.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.450(Ft.), Average velocity = 7.165(Ft/s)
x**kxkxkx Trregular Channel Data ****x*xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 23.354 (CFS)

! ! flow top width = 9.497 (Ft.)

! ! velocity= 7.165(Ft/s)

! ! area = 3.259(8Sqg.Ft)

! ! Froude number = 2.155
Upstream point elevation = 4220.000(Ft.)
Downstream point elevation = 4128.000(Ft.)
Flow length = 587.000(Ft.)

Travel time = 1.37 min.

Time of concentration = 17.65 min.

Depth of flow = 0.450(Ft.)

Average velocity = 7.165(Ft/s)

Total irregular channel flow = 23.354 (CFS)

Irregular channel normal depth above invert elev. = 0.450 (Ft.)
Average velocity of channel(s) = 7.165(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.060(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.557

Subarea runoff = 23.688 (CFS) for 41.780 (Ac.)

Total runoff = 35.170 (CFS)

Effective area this stream = 59.56 (Ac.)

Total Study Area (Main Stream No. 1) = 59.56 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.559(Ft.), Average velocity = 8.077(Ft/s)
End of computations, Total Study Area = 59.56 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 154
10 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.745 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 200.000 to Point/Station 210.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 990.000 (Ft.)

Top (of initial area) elevation = 4770.000(Ft.)

Bottom (of initial area) elevation = 4640.000(Ft.)

Difference in elevation = 130.000(Ft.)

Slope = 0.13131 s(%)= 13.13

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 12.438 min.

Rainfall intensity = 2.241 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.738
Subarea runoff = 9.594 (CFS)

Total initial stream area = 5.800 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

s L A o o e A o S B o A A o s e o o o o S R SR SR A
Process from Point/Station 210.000 to Point/Station 220.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.321(Ft.), Average velocity = 8.017(Ft/s)
¥**kxk*kx Trregular Channel Data *****xkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 16.997 (CFS)

! ! flow top width = 8.210(Ft.)

! ! velocity= 8.017(Ft/s)

! ! area = 2.120(Sg.Ft)

! ! Froude number = 2.780
Upstream point elevation = 4640.000(Ft.)
Downstream point elevation = 4220.000(Ft.)
Flow length = 1468.000(Ft.)

Travel time = 3.05 min.

Time of concentration = 15.49 min.

Depth of flow = 0.321(Ft.)

Average velocity = 8.017(Ft/s)

Total irregular channel flow = 16.997 (CFS)

Irregular channel normal depth above invert elev. = 0.321(Ft.)
Average velocity of channel (s) = 8.017(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.922 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.711

Subarea runoff = 14.710(CFS) for 11.980 (Ac.)

Total runoff = 24.304 (CFS)

Effective area this stream = 17.78 (Ac.)

Total Study Area (Main Stream No. 1) = 17.78 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.391(Ft.), Average velocity = 8.950(Ft/s)

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 220.000 to Point/Station 230.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.674(Ft.), Average velocity = 8.954 (Ft/s)
x**kxkxkx TIrregular Channel Data ******xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 50.499 (CFS)

! ! flow top width = 11.739(Ft.)

! ! velocity= 8.954 (Ft/s)

! ! area = 5.640(Sqg.Ft)

! ! Froude number = 2.277
Upstream point elevation = 4220.000(Ft.)
Downstream point elevation = 4128.000(Ft.)
Flow length = 587.000(Ft.)

Travel time = 1.09 min.

Time of concentration = 16.58 min.

Depth of flow = 0.674(Ft.)

Average velocity = 8.954 (Ft/s)

Total irregular channel flow = 50.499 (CFS)

Irregular channel normal depth above invert elev. = 0.674 (Ft.)
Average velocity of channel(s) = 8.954 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.833(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.702

Subarea runoff = 52.309(CFS) for 41.780 (Ac.)

Total runoff = 76.613 (CFS)

Effective area this stream = 59.56 (Ac.)

Total Study Area (Main Stream No. 1) = 59.56 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.832(Ft.), Average velocity = 10.053(Ft/s)
End of computations, Total Study Area = 59.56 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 154
25 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 25.0
Computed rainfall intensity:

Storm year = 25.00 1 hour rainfall = 0.944 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 200.000 to Point/Station 210.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 990.000(Ft.)

Top (of initial area) elevation = 4770.000(Ft.)

Bottom (of initial area) elevation = 4640.000(Ft.)

Difference in elevation = 130.000(Ft.)

Slope = 0.13131 s(%)= 13.13

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 12.438 min.

Rainfall intensity = 2.840 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.772
Subarea runoff = 12.720 (CFS)

Total initial stream area = 5.800 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

s L A o o e A o S B o A A o s e o o o o S R SR SR A
Process from Point/Station 210.000 to Point/Station 220.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.378(Ft.), Average velocity = 8.788 (Ft/s)
¥**kxk*kx Trregular Channel Data ***x*xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 22.888 (CFS)

! ! flow top width = 8.780(Ft.)

! ! velocity= 8.788 (Ft/s)

! ! area = 2.604 (Sg.Ft)

! ! Froude number = 2.844
Upstream point elevation = 4640.000(Ft.)
Downstream point elevation = 4220.000(Ft.)
Flow length = 1468.000(Ft.)

Travel time = 2.78 min.

Time of concentration = 15.22 min.

Depth of flow = 0.378(Ft.)

Average velocity = 8.788 (Ft/s)

Total irregular channel flow = 22.888 (CFS)

Irregular channel normal depth above invert elev. = 0.378(Ft.)
Average velocity of channel (s) = 8.788 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.466 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.753

Subarea runoff = 20.280(CFS) for 11.980 (Ac.)

Total runoff = 33.000 (CFS)

Effective area this stream = 17.78 (Ac.)

Total Study Area (Main Stream No. 1) = 17.78 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.461(Ft.), Average velocity = 9.810(Ft/s)

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 220.000 to Point/Station 230.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.789(Ft.), Average velocity = 9.765(Ft/s)
x**kxkxkx TIrregular Channel Data ****x*xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 68.935(CFS)

! ! flow top width = 12.891 (Ft.)

! ! velocity= 9.765(Ft/s)

! ! area = 7.059(Sqg.Ft)

! ! Froude number = 2.326
Upstream point elevation = 4220.000(Ft.)
Downstream point elevation = 4128.000(Ft.)
Flow length = 587.000(Ft.)

Travel time = 1.00 min.

Time of concentration = 16.22 min.

Depth of flow = 0.789 (Ft.)

Average velocity = 9.765(Ft/s)

Total irregular channel flow = 68.935(CFS)

Irregular channel normal depth above invert elev. = 0.789 (Ft.)
Average velocity of channel(s) = 9.765(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.358(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.746

Subarea runoff = 71.776 (CFS) for 41.780 (Ac.)

Total runoff = 104.776 (CFS)

Effective area this stream = 59.56 (Ac.)

Total Study Area (Main Stream No. 1) = 59.56 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.971(Ft.), Average velocity = 10.947(Ft/s)
End of computations, Total Study Area = 59.56 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 154
100 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.280 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 3

o e o O T A o L e a2 L o A Y
Process from Point/Station 200.000 to Point/Station 210.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Initial subarea data:

Initial area flow distance = 990.000(Ft.)

Top (of initial area) elevation = 4770.000(Ft.)

Bottom (of initial area) elevation = 4640.000(Ft.)

Difference in elevation = 130.000(Ft.)

Slope = 0.13131 s(%)= 13.13

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 12.438 min.

Rainfall intensity = 3.851 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.867
Subarea runoff = 19.372 (CFS)

Total initial stream area = 5.800 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)
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Process from Point/Station 210.000 to Point/Station 220.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.481 (Ft.), Average velocity = 10.048 (Ft/s)
*Hxxxxxx Trregular Channel Data ***x**xxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 35.787 (CFS)

! ! flow top width = 9.810(Ft.)

! ! velocity= 10.048 (Ft/s)

! ! area = 3.562(Sqg.Ft)

! ! Froude number = 2.939
Upstream point elevation = 4640.000(Ft.)
Downstream point elevation = 4220.000(Ft.)
Flow length = 1468.000(Ft.)

Travel time = 2.43 min.

Time of concentration = 14.87 min.

Depth of flow = 0.481 (Ft.)

Average velocity = 10.048(Ft/s)

Total irregular channel flow = 35.787 (CFS)

Irregular channel normal depth above invert elev. = 0.481 (Ft.)
Average velocity of channel(s) = 10.048(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Rainfall intensity = 3.398(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.863

Subarea runoff = 32.764 (CFS) for 11.980 (Ac.)

Total runoff = 52.136 (CFS)

Effective area this stream = 17.78 (Ac.)

Total Study Area (Main Stream No. 1) = 17.78 (Ac.)

Area averaged Fm value = 0.140 (In/Hr)

Depth of flow = 0.586(Ft.), Average velocity = 11.208(Ft/s)

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 220.000 to Point/Station 230.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.994 (Ft.), Average velocity = 11.087(Ft/s)



*xxxxxx Trregular Channel Data ***x**xxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 109.820 (CFS)

! ! flow top width = 14.937 (Ft.)

! ! velocity= 11.087(Ft/s)

! ! area = 9.905(Sg.Ft)

! ! Froude number = 2.399
Upstream point elevation = 4220.000(Ft.)
Downstream point elevation = 4128.000(Ft.)
Flow length = 587.000 (Ft.)

Travel time = 0.88 min.

Time of concentration = 15.76 min.

Depth of flow = 0.994 (Ft.)

Average velocity = 11.087(Ft/s)

Total irregular channel flow = 109.819 (CFS)

Irregular channel normal depth above invert elev. = 0.994 (Ft.)
Average velocity of channel(s) = 11.087(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Rainfall intensity = 3.264 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.8061

Subarea runoff = 115.308 (CFS) for 41.780 (Ac.)

Total runoff = 167.444 (CFS)

Effective area this stream = 59.56 (Ac.)

Total Study Area (Main Stream No. 1) = 59.56 (Ac.)

Area averaged Fm value = 0.140(In/Hr)

Depth of flow = 1.217(Ft.), Average velocity = 12.408(Ft/s)
End of computations, Total Study Area = 59.56 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 171
2 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 2.0
Computed rainfall intensity:

Storm year = 2.00 1 hour rainfall = 0.450 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 300.000 to Point/Station 310.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 880.000(Ft.)

Top (of initial area) elevation = 4848.000(Ft.)

Bottom (of initial area) elevation = 4760.000(Ft.)

Difference in elevation = 88.000 (Ft.)

Slope = 0.10000 s(%)= 10.00

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 12.530 min.

Rainfall intensity = 1.347 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.630
Subarea runoff = 3.736 (CFS)

Total initial stream area = 4.400 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)
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Process from Point/Station 310.000 to Point/Station 320.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.273(Ft.), Average velocity = 6.331(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 10.989 (CFS)

! ! flow top width = 7.727(Ft.)

! ! velocity= 6.331(Ft/s)

! ! area = 1.736(Sqg.Ft)

! ! Froude number = 2.354
Upstream point elevation = 4760.000(Ft.)
Downstream point elevation = 4480.000(Ft.)
Flow length = 1304.000(Ft.)

Travel time = 3.43 min.

Time of concentration = 15.96 min.

Depth of flow = 0.273(Ft.)

Average velocity = 6.331(Ft/s)

Total irregular channel flow = 10.990 (CFS)

Irregular channel normal depth above invert elev. = 0.273(Ft.)
Average velocity of channel (s) = 6.331(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.137(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.581

Subarea runoff = 14.450 (CFS) for 23.150 (Ac.)

Total runoff = 18.186 (CFS)

Effective area this stream = 27.55(Ac.)

Total Study Area (Main Stream No. 1) = 27.55(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.361(Ft.), Average velocity = 7.415(Ft/s)

s e o e e L L S L e o s s 2 A s s A e e s O B ol o
Process from Point/Station 320.000 to Point/Station 330.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.425(Ft.), Average velocity = 7.794 (Ft/s)
x**kxkxkx TIrregular Channel Data ****x*xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 23.591 (CFS)

! ! flow top width = 9.248 (Ft.)

! ! velocity= 7.794 (Ft/s)

! ! area = 3.027(Sq.Ft)

! ! Froude number = 2.401
Upstream point elevation = 4480.000(Ft.)
Downstream point elevation = 4286.000(Ft.)
Flow length = 982.000(Ft.)

Travel time = 2.10 min.

Time of concentration = 18.06 min.

Depth of flow = 0.425(Ft.)

Average velocity = 7.794 (Ft/s)

Total irregular channel flow = 23.591 (CFS)

Irregular channel normal depth above invert elev. = 0.425(Ft.)
Average velocity of channel(s) = 7.794 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.043(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.552

Subarea runoff = 10.735(CFS) for 22.720 (Ac.)

Total runoff = 28.920 (CFS)

Effective area this stream = 50.27 (Ac.)

Total Study Area (Main Stream No. 1) = 50.27 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.474(Ft.), Average velocity = 8.281 (Ft/s)
End of computations, Total Study Area = 50.27 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 171
10 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.745 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 300.000 to Point/Station 310.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 880.000(Ft.)

Top (of initial area) elevation = 4848.000(Ft.)

Bottom (of initial area) elevation = 4760.000(Ft.)

Difference in elevation = 88.000 (Ft.)

Slope = 0.10000 s(%)= 10.00

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 12.530 min.

Rainfall intensity = 2.230(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.737
Subarea runoff = 7.233(CFS)

Total initial stream area = 4.400 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

s L A o o e A S L o s A A o o e e o o S SO AR S A
Process from Point/Station 310.000 to Point/Station 320.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.407(Ft.), Average velocity = 7.935(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 22.722 (CFS)

! ! flow top width = 9.070 (Ft.)

! ! velocity= 7.935(Ft/s)

! ! area = 2.864 (5g.Ft)

! ! Froude number = 2.489
Upstream point elevation = 4760.000(Ft.)
Downstream point elevation = 4480.000(Ft.)
Flow length = 1304.000(Ft.)

Travel time = 2.74 min.

Time of concentration = 15.27 min.

Depth of flow = 0.407(Ft.)

Average velocity = 7.935(Ft/s)

Total irregular channel flow = 22.722 (CFS)

Irregular channel normal depth above invert elev. = 0.407 (Ft.)
Average velocity of channel (s) = 7.935(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.942 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.713

Subarea runoff = 30.908 (CFS) for 23.150 (Ac.)

Total runoff = 38.141 (CFS)

Effective area this stream = 27.55(Ac.)

Total Study Area (Main Stream No. 1) = 27.55(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.537(Ft.), Average velocity = 9.248 (Ft/s)

o e i o e Tt o A o T s o s A e o S O ol ol S
Process from Point/Station 320.000 to Point/Station 330.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.637(Ft.), Average velocity = 9.746 (Ft/s)
x**kxkxkx TIrregular Channel Data ****x*xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 50.800 (CFS)

! ! flow top width = 11.369(Ft.)

! ! velocity= 9.746 (Ft/s)

! ! area = 5.212(Sq.Ft)

! ! Froude number = 2.537
Upstream point elevation = 4480.000(Ft.)
Downstream point elevation = 4286.000(Ft.)
Flow length = 982.000 (Ft.)

Travel time = 1.68 min.

Time of concentration = 16.95 min.

Depth of flow = 0.637(Ft.)

Average velocity = 9.746 (Ft/s)

Total irregular channel flow = 50.800 (CFS)

Irregular channel normal depth above invert elev. = 0.637(Ft.)
Average velocity of channel(s) = 9.746 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.805(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.699

Subarea runoff = 25.266 (CFS) for 22.720 (Ac.)

Total runoff = 63.406 (CFS)

Effective area this stream = 50.27 (Ac.)

Total Study Area (Main Stream No. 1) = 50.27 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.713(Ft.), Average velocity = 10.373(Ft/s)
End of computations, Total Study Area = 50.27 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 171
25 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 25.0
Computed rainfall intensity:

Storm year = 25.00 1 hour rainfall = 0.944 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 300.000 to Point/Station 310.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 880.000(Ft.)

Top (of initial area) elevation = 4848.000(Ft.)

Bottom (of initial area) elevation = 4760.000(Ft.)

Difference in elevation = 88.000 (Ft.)

Slope = 0.10000 s(%)= 10.00

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 12.530 min.

Rainfall intensity = 2.826(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.771
Subarea runoff = 9.591 (CFS)

Total initial stream area = 4.400 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

s L A o o e e A o S B B o s A A o A o o o e S SR S
Process from Point/Station 310.000 to Point/Station 320.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.478(Ft.), Average velocity = 8.677(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 30.668 (CFS)

! ! flow top width = 9.782 (Ft.)

! ! velocity= 8.677 (Ft/s)

! ! area = 3.534 (Sqg.Ft)

! ! Froude number = 2.544
Upstream point elevation = 4760.000(Ft.)
Downstream point elevation = 4480.000(Ft.)
Flow length = 1304.000(Ft.)

Travel time = 2.50 min.

Time of concentration = 15.03 min.

Depth of flow = 0.478(Ft.)

Average velocity = 8.677 (Ft/s)

Total irregular channel flow = 30.668 (CFS)

Irregular channel normal depth above invert elev. = 0.478 (Ft.)
Average velocity of channel (s) = 8.677(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.487 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.754

Subarea runoff = 42.073 (CFS) for 23.150 (Ac.)

Total runoff = 51.665(CFS)

Effective area this stream = 27.55(Ac.)

Total Study Area (Main Stream No. 1) = 27.55(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.629(Ft.), Average velocity = 10.089(Ft/s)

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 320.000 to Point/Station 330.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.746 (Ft.), Average velocity = 10.633(Ft/s)
x**kxkxkx TIrregular Channel Data ****x*xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 69.289 (CFS)

! ! flow top width = 12.463 (Ft.)

! ! velocity= 10.633(Ft/s)

! ! area = 6.517(Sg.Ft)

! ! Froude number = 2.591
Upstream point elevation = 4480.000(Ft.)
Downstream point elevation = 4286.000(Ft.)
Flow length = 982.000(Ft.)

Travel time = 1.54 min.

Time of concentration = 16.57 min.

Depth of flow = 0.746 (Ft.)

Average velocity = 10.633(Ft/s)

Total irregular channel flow = 69.289 (CFS)

Irregular channel normal depth above invert elev. = 0.746 (Ft.)
Average velocity of channel(s) = 10.633(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.323(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.744

Subarea runoff = 35.185(CFS) for 22.720 (Ac.)

Total runoff = 86.850 (CFS)

Effective area this stream = 50.27 (Ac.)

Total Study Area (Main Stream No. 1) = 50.27 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.836(Ft.), Average velocity = 11.317(Ft/s)
End of computations, Total Study Area = 50.27 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/19/11

White Knob Haul Road
Culvert Crossing at Station 171
100 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.280 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 3

o e o O T A o L e a2 L o A Y
Process from Point/Station 300.000 to Point/Station 310.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Initial subarea data:

Initial area flow distance = 880.000 (Ft.)

Top (of initial area) elevation = 4848.000(Ft.)

Bottom (of initial area) elevation = 4760.000(Ft.)

Difference in elevation = 88.000 (Ft.)

Slope = 0.10000 s(%)= 10.00

TC = k(0.525) *[(length”3)/(elevation change)]70.2

Initial area time of concentration = 12.530 min.

Rainfall intensity = 3.831(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.867
Subarea runoff = 14.618 (CFS)

Total initial stream area = 4.400 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.140(In/Hr)

e o



Process from Point/Station 310.000 to Point/Station 320.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.605(Ft.), Average velocity = 9.882 (Ft/s)
*Hxxxxxx Trregular Channel Data ***x**xxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 48.035(CFS)

! ! flow top width = 11.055(Ft.)

! ! velocity= 9.882(Ft/s)

! ! area = 4.861(Sqg.Ft)

! ! Froude number = 2.626
Upstream point elevation = 4760.000(Ft.)
Downstream point elevation = 4480.000(Ft.)
Flow length = 1304.000(Ft.)

Travel time = 2.20 min.

Time of concentration = 14.73 min.

Depth of flow = 0.605(Ft.)

Average velocity = 9.882 (Ft/s)

Total irregular channel flow = 48.035(CFS)

Irregular channel normal depth above invert elev. = 0.605(Ft.)
Average velocity of channel (s) = 9.882 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Rainfall intensity = 3.421(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.863

Subarea runoff = 66.742 (CFS) for 23.150 (Ac.)

Total runoff = 81.359 (CFS)

Effective area this stream = 27.55(Ac.)

Total Study Area (Main Stream No. 1) = 27.55(Ac.)

Area averaged Fm value = 0.140 (In/Hr)

Depth of flow = 0.792(Ft.), Average velocity = 11.456(Ft/s)

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 320.000 to Point/Station 330.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.941(Ft.), Average velocity = 12.079(Ft/s)



*xxxxxx Trregular Channel Data ***x**xxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 110.322 (CFS)

! ! flow top width = 14.410(Ft.)

! ! velocity= 12.079(Ft/s)

! ! area = 9.133(Sqg.Ft)

! ! Froude number = 2.674
Upstream point elevation = 4480.000(Ft.)
Downstream point elevation = 4286.000(Ft.)
Flow length = 982.000(Ft.)

Travel time = 1.35 min.

Time of concentration = 16.08 min.

Depth of flow = 0.941 (Ft.)

Average velocity = 12.079(Ft/s)

Total irregular channel flow = 110.322 (CFS)

Irregular channel normal depth above invert elev. = 0.941 (Ft.)
Average velocity of channel(s) = 12.079(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Rainfall intensity = 3.217(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.8061

Subarea runoff = 57.848 (CFS) for 22.720 (Ac.)

Total runoff = 139.207 (CFS)

Effective area this stream = 50.27 (Ac.)

Total Study Area (Main Stream No. 1) = 50.27 (Ac.)

Area averaged Fm value = 0.140(In/Hr)

Depth of flow = 1.054 (Ft.), Average velocity = 12.860(Ft/s)
End of computations, Total Study Area = 50.27 (Ac.)

The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 78.0






Quarry Drainage



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/21/11

White Knob Haul Road
Quarry Drainage
2 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 2.0
Computed rainfall intensity:

Storm year = 2.00 1 hour rainfall = 0.491 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 400.000 to Point/Station 405.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 7705.000(Ft.)

Bottom (of initial area) elevation = 6940.000(Ft.)

Difference in elevation = 765.000 (Ft.)

Slope = 0.76500 s(%)= 76.50

TC = k(0.706) *[ (length”3)/(elevation change)]"0.2

Initial area time of concentration = 11.805 min.

Rainfall intensity = 1.532 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.723
Subarea runoff = 5.820 (CFS)

Total initial stream area = 5.250 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.301(In/Hr)

s L A o o e A o S B o A A o s e o o o o S R SR SR A
Process from Point/Station 405.000 to Point/Station 410.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.283(Ft.), Average velocity = 10.359(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 18.784 (CFS)

! ! flow top width = 7.827(Ft.)

! ! velocity= 10.359 (Ft/s)

! ! area = 1.813(Sg.Ft)

! ! Froude number = 3.793
Upstream point elevation = 6940.000 (Ft.)
Downstream point elevation = 6700.000(Ft.)
Flow length = 435.000 (Ft.)

Travel time = 0.70 min.

Time of concentration = 12.51 min.

Depth of flow = 0.283(Ft.)

Average velocity = 10.359(Ft/s)

Total irregular channel flow = 18.784 (CFS)

Irregular channel normal depth above invert elev. = 0.283(Ft.)
Average velocity of channel(s) = 10.359(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)

Rainfall intensity 1.472(In/Hr) for a 2.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.716

Subarea runoff = 25.875(CFS) for 24.820 (Ac.)

Total runoff = 31.695(CFS)

Effective area this stream = 30.07 (Ac.)

Total Study Area (Main Stream No. 1) = 30.07 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.377(Ft.), Average velocity = 12.194(Ft/s)

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 410.000 to Point/Station 415.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.567(Ft.), Average velocity = 15.827(Ft/s)
**kxkxkx TIrregular Channel Data ******xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 70.357 (CFS)
! ! flow top width = 10.673 (Ft.)
! ! velocity= 15.827 (Ft/s)
! ! area = 4.445 (Sg.Ft)
! ! Froude number = 4.322
Upstream point elevation = 6700.000(Ft.)

Downstream point elevation = 5900.000(Ft.)

Flow length = 1352.000(Ft.)

Travel time = 1.42 min.
Time of concentration = 13.93 min.
Depth of flow = 0.567(Ft.)

Average velocity = 15.827(Ft/s)

Total irregular channel flow = 70.357 (CFS)
Irregular channel normal depth above invert elev. =

Average velocity of channel(s) = 15.827(Ft/s)
Adding area flow to channel

0.567 (Ft.)

UNDEVELOPED

(average cover)

subarea

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

SCS curve number

for soil (AMC 2)

= 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301 (In/Hr)
Rainfall intensity = 1.365(In/Hr) for a 2.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.702

Subarea runoff = 77.229 (CFS) for 83.660 (Ac.)
Total runoff = 108.924 (CFS)

Effective area this stream = 113.73 (Ac.)

Total Study Area (Main Stream No. 1) = 113.73 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.711(Ft.), Average velocity = 17.915(Ft/s)

L L L L L L o R R S S

Process from Point/Station 415.000 to Point/Station 420.000
***x* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*
Estimated mean flow rate at midpoint of channel = 0.000 (CFS)

Depth of flow = 0.929(Ft.), Average velocity = 14.291(Ft/s)

**kxkxkx Irregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 127.963 (CFS)

! ! flow top width = 14.286 (Ft.)

! ! velocity= 14.291 (Ft/s)

! ! area = 8.954 (Sg.Ft)

! ! Froude number = 3.181
Upstream point elevation = 5900.000(Ft.)
Downstream point elevation = 5405.000(Ft.)
Flow length = 1764.000(Ft.)

Travel time = 2.06 min.

Time of concentration = 15.99 min.

Depth of flow = 0.929 (Ft.)

Average velocity = 14.291(Ft/s)

Total irregular channel flow = 127.963 (CFS)

Irregular channel normal depth above invert elev. = 0.929(Ft.)
Average velocity of channel(s) = 14.291(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Rainfall intensity = 1.239(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.682

Subarea runoff = 37.992 (CFS) for 60.170 (Ac.)

Total runoff = 146.915 (CFS)

Effective area this stream = 173.90 (Ac.)

Total Study Area (Main Stream No. 1) = 173.90 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.994 (Ft.), Average velocity = 14.834(Ft/s)

s o o o T B s A 2 o o e S S B B 0 i o o o T O S S A S S S S A S A
Process from Point/Station 415.000 to Point/Station 420.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 173.900 (Ac.)

Runoff from this stream = 146.915(CFS)

Time of concentration = 15.99 min.

Rainfall intensity = 1.239(In/Hr)

Area averaged loss rate (Fm) = 0.3006(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 500.000 to Point/Station 510.000
**k%k% INITIAL AREA EVALUATION ***%*

UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Initial subarea data:

Initial area flow distance = 970.000 (Ft.)

Top (of initial area) elevation = 7120.000(Ft.)

Bottom (of initial area) elevation = 6600.000(Ft.)

Difference in elevation = 520.000(Ft.)

Slope = 0.53608 s(%)= 53.061

TC = k(0.706) *[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 12.522 min.

Rainfall intensity = 1.470(In/Hr) for a 2.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.716
Subarea runoff = 10.117 (CFS)

Total initial stream area = 9.610 (Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.301(In/Hr)

I o I I e e S B R I T o o S e R b
Process from Point/Station 510.000 to Point/Station 520.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.281(Ft.), Average velocity = 11.162(Ft/s)
xx*x*x*xx Trregular Channel Data ***xxxdxrxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 20.113(CFS)

! ! flow top width = 7.813(Ft.)

! ! velocity= 11.162 (Ft/s)

! ! area = 1.802(Sqg.Ft)

! ! Froude number = 4.096
Upstream point elevation = 6600.000(Ft.)
Downstream point elevation = 6100.000(Ft.)
Flow length = 776.000 (Ft.)

Travel time = 1.16 min.

Time of concentration = 13.68 min.

Depth of flow = 0.281(Ft.)

Average velocity = 11.162(Ft/s)

Total irregular channel flow = 20.113 (CFS)

Irregular channel normal depth above invert elev. = 0.281(Ft.)
Average velocity of channel(s) = 11.162(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00
Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Rainfall intensity = 1.382(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.704

Subarea runoff = 19.909 (CFS) for 21.240 (Ac.)

Total runoff = 30.026 (CFS)

Effective area this stream = 30.85(Ac.)

Total Study Area (Main Stream No. 1) = 204 .75 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.351(Ft.), Average velocity = 12.656(Ft/s)

T T
Process from Point/Station 520.000 to Point/Station 530.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.611(Ft.), Average velocity = 13.048(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kkxxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 64.195 (CFS)

! ! flow top width = 11.108(Ft.)

! ! velocity= 13.048 (Ft/s)

! ! area = 4.920(Sqg.Ft)

! ! Froude number = 3.455
Upstream point elevation = 6100.000(Ft.)
Downstream point elevation = 5710.000(Ft.)
Flow length = 1052.000(Ft.)

Travel time = 1.34 min.

Time of concentration = 15.02 min.

Depth of flow = 0.611(Ft.)

Average velocity = 13.048(Ft/s)

Total irregular channel flow = 64.195 (CFS)

Irregular channel normal depth above invert elev. = 0.611(Ft.)
Average velocity of channel(s) = 13.048(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Rainfall intensity = 1.294 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.691



Subarea runoff = 68.262 (CFS) for 79.050 (Ac.)

Total runoff = 98.288 (CFS)

Effective area this stream = 109.90 (Ac.)

Total Study Area (Main Stream No. 1) = 283.80 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.760(Ft.), Average velocity = 14.707(Ft/s)

s o o S T I o o L L B Rt o o s o o e S B B o e I e
Process from Point/Station 530.000 to Point/Station 420.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.393(Ft.), Average velocity = 8.121 (Ft/s)
¥**kxk*kx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 98.314 (CFS)

! ! flow top width = 31.573(Ft.)

! ! velocity= 8.121 (Ft/s)

! ! area = 12.106(Sg.Ft)

! ! Froude number = 2.311
Upstream point elevation = 5710.000(Ft.)
Downstream point elevation = 5405.000(Ft.)
Flow length = 1764.000(Ft.)

Travel time = 3.62 min.

Time of concentration = 18.64 min.

Depth of flow = 0.393(Ft.)

Average velocity = 8.121(Ft/s)

Total irregular channel flow = 98.314 (CFS)

Irregular channel normal depth above invert elev. = 0.393(Ft.)
Average velocity of channel (s) = 8.121(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.500

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.500

SCS curve number for soil (AMC 2) = 83.50

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.309(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 91.229(CFS)

therefore the upstream flow rate of Q = 98.288 (CFS) 1is being used
Rainfall intensity = 1.113(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.656

Subarea runoff = 0.000(CFs) for 15.070 (Ac.)

Total runoff = 98.288 (CFS)

Effective area this stream = 124.97 (Ac.)



Total Study Area (Main Stream No. 1) = 298.87 (Ac.)
Area averaged Fm value = 0.302(In/Hr)
Depth of flow = 0.393(Ft.), Average velocity = 8.120(Ft/s)

T T Y
Process from Point/Station 530.000 to Point/Station 420.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 124.970 (Ac.)

Runoff from this stream = 98.288 (CFS)

Time of concentration = 18.64 min.

Rainfall intensity = 1.113(In/Hr)

Area averaged loss rate (Fm) = 0.3016(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 146.92 173.900 15.99 0.301 1.239
2 98.29 124.970 18.64 0.302 1.113
Qmax (1) =
1.000 = 1.000 = 146.915) +
1.156 * 0.857 * 98.288) + = 244 .334
Omax (2) =
0.865 * 1.000 = 146.915) +
1.000 = 1.000 = 98.288) + = 225.402

Total of 2 streams to confluence:
Flow rates before confluence point:
146.915 98.288
Maximum flow rates at confluence using above data:
244,334 225.402
Area of streams before confluence:
173.900 124.970
Effective area values after confluence:
281.051 298.870
Results of confluence:
Total flow rate = 244,334 (CFS)
Time of concentration = 15.986 min.
Effective stream area after confluence = 281.051 (Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.301(In/Hr)
Study area total (this main stream) = 298.87 (Ac.)

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 420.000 to Point/Station 425.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.727(Ft.), Average velocity = 10.681(Ft/s)
x**kxkxkx TIrregular Channel Data ****x*xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 244,366 (CFS)

! ! flow top width = 32.909(Ft.)

! ! velocity= 10.681 (Ft/s)

! ! area = 22.878(Sg.Ft)

! ! Froude number = 2.258
Upstream point elevation = 5405.000(Ft.)
Downstream point elevation = 5169.000(Ft.)
Flow length = 1734.000(Ft.)

Travel time = 2.71 min.

Time of concentration = 18.69 min.

Depth of flow = 0.727(Ft.)

Average velocity = 10.681(Ft/s)

Total irregular channel flow = 244,365 (CFS)

Irregular channel normal depth above invert elev. = 0.727 (Ft.)
Average velocity of channel(s) = 10.681(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.170

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.830

SCS curve number for soil (AMC 2) = 87.13

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.245(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 233.782 (CFS)

therefore the upstream flow rate of Q = 244 .334 (CFS) 1is being used
Rainfall intensity = 1.111(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.661

Subarea runoff = 0.000(CFS) for 37.150 (Ac.)

Total runoff = 244,334 (CFS)

Effective area this stream = 318.20(Ac.)

Total Study Area (Main Stream No. 1) = 336.02 (Ac.)

Area averaged Fm value = 0.294 (In/Hr)

Depth of flow = 0.727(Ft.), Average velocity = 10.681(Ft/s)

B A A R BN S
Process from Point/Station 425.000 to Point/Station 430.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.732(Ft.), Average velocity = 10.606(Ft/s)
**x*k*x*xx Trregular Channel Data ***xxx&kkxx
Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00



2 20.00 0.00

3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 244 .362 (CFS)
! ! flow top width = 32.929(Ft.)
! ! velocity= 10.606(Ft/s)
! ! area = 23.041(Sg.Ft)
! ! Froude number = 2.234

Upstream point elevation 5169.000(Ft.)
Downstream point elevation = 5109.000(Ft.)
Flow length = 451.000(Ft.)

Travel time = 0.71 min.

Time of concentration = 19.40 min.

Depth of flow = 0.732(Ft.)

Average velocity = 10.606(Ft/s)

Total irregular channel flow = 244 .362 (CFS)
Irregular channel normal depth above invert elev. = 0.732(Ft.)
Average velocity of channel(s) = 10.606(Ft/s)
Adding area flow to channel

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.300

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.700

SCS curve number for soil (AMC 2) = 85.70

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.270(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 229.058 (CFS)

therefore the upstream flow rate of Q = 244 .334 (CFS) 1is being used
Rainfall intensity = 1.082(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.655

Subarea runoff = 0.000(CFS) for 4.730 (Ac.)

Total runoff = 244,334 (CFS)

Effective area this stream = 322.93(Ac.)

Total Study Area (Main Stream No. 1) = 340.75(Ac.)

Area averaged Fm value = 0.294 (In/Hr)

Depth of flow = 0.732(Ft.), Average velocity = 10.605(Ft/s)

s o o o T B s A 2 o o e S S B B 0 i o o o T O S S A S S S S A S A
Process from Point/Station 430.000 to Point/Station 435.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.734(Ft.), Average velocity = 10.584 (Ft/s)
**kxkxkx Irregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 244,362 (CFS)

! ! flow top width = 32.935(Ft.)

! ! velocity= 10.584 (Ft/s)

! ! area = 23.088(Sg.Ft)

! ! Froude number = 2.228
Upstream point elevation = 5109.000(Ft.)
Downstream point elevation = 5010.000(Ft.)
Flow length = 749.000 (Ft.)

Travel time = 1.18 min.

Time of concentration = 20.58 min.

Depth of flow = 0.734 (Ft.)

Average velocity = 10.584(Ft/s)

Total irregular channel flow = 244 .362 (CFS)

Irregular channel normal depth above invert elev. = 0.734 (Ft.)
Average velocity of channel(s) = 10.584(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.570

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.430

SCS curve number for soil (AMC 2) = 82.73

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.323(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 219.388 (CFS)

therefore the upstream flow rate of Q = 244 .334 (CFS) 1is being used
Rainfall intensity = 1.038(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.645

Subarea runoff = 0.000(CFS) for 4.750 (Ac.)

Total runoff = 244,334 (CFS)

Effective area this stream = 327.68(Ac.)

Total Study Area (Main Stream No. 1) = 345.50 (Ac.)

Area averaged Fm value = 0.295(In/Hr)

Depth of flow = 0.734(Ft.), Average velocity = 10.584 (Ft/s)

B I A R BN
Process from Point/Station 435.000 to Point/Station 440.000
** %% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 0.733(Ft.), Average velocity = 10.599(Ft/s)
x¥kxkxkx TIrregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040

Sub-Channel flow = 244,365 (CFS)



! ! flow top width = 32.931(Ft.)

! ! velocity= 10.599 (Ft/s)

! ! area = 23.055(Sqg.Ft)

! ! Froude number = 2.232
Upstream point elevation = 5010.000(Ft.)
Downstream point elevation = 4978.000(Ft.)
Flow length = 241.000(Ft.)

Travel time = 0.38 min.

Time of concentration = 20.96 min.

Depth of flow = 0.733(Ft.)

Average velocity = 10.599(Ft/s)

Total irregular channel flow = 244 .364 (CFS)

Irregular channel normal depth above invert elev. = 0.733(Ft.)
Average velocity of channel(s) = 10.599(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.570

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.430

SCS curve number for soil (AMC 2) = 82.73

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.323(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 218.858 (CFS)

therefore the upstream flow rate of Q = 244 .334 (CFS) 1is being used
Rainfall intensity = 1.025(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.641

Subarea runoff = 0.000(CFS) for 5.310 (Ac.)

Total runoff = 244,334 (CFS)

Effective area this stream = 332.99 (Ac.)

Total Study Area (Main Stream No. 1) = 350.81 (Ac.)

Area averaged Fm value = 0.295(In/Hr)

Depth of flow = 0.733(Ft.), Average velocity = 10.599(Ft/s)

+4+++++++++ A
Process from Point/Station 440.000 to Point/Station 441.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 1.473(Ft.), Average velocity = 13.419(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 244 .373 (CFS)
! ! flow top width = 19.729(Ft.)
! ! velocity= 13.419(Ft/s)

! ! area = 18.211(Sg.Ft)



! ! Froude number = 2.401

Upstream point elevation = 4978.000(Ft.)

Downstream point elevation = 4700.000(Ft.)

Flow length = 1878.000(Ft.)

Travel time = 2.33 min.

Time of concentration = 23.29 min.

Depth of flow = 1.473(Ft.)

Average velocity = 13.419(Ft/s)

Total irregular channel flow = 244,373 (CFS)

Irregular channel normal depth above invert elev. = 1.473(Ft.)
Average velocity of channel(s) = 13.419(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 210.442 (CFS)

therefore the upstream flow rate of Q = 244 .334 (CFS) 1is being used
Rainfall intensity = 0.952 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.613

Subarea runoff = 0.000(CFS) for 27.260 (Ac.)

Total runoff = 244,334 (CFS)

Effective area this stream = 360.25(Ac.)

Total Study Area (Main Stream No. 1) = 378.07 (Ac.)

Area averaged Fm value = 0.303(In/Hr)

Depth of flow = 1.473(Ft.), Average velocity = 13.418(Ft/s)

A A R B IS
Process from Point/Station 441.000 to Point/Station 750.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 1.450(Ft.), Average velocity = 13.755(Ft/s)
*kxkxkx TIrregular Channel Data ****xkxxkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 244 .375 (CFS)
! ! flow top width = 19.502 (Ft.)
! ! velocity= 13.755(Ft/s)
! ! area = 17.766(Sg.Ft)
! ! Froude number = 2.540

Upstream point elevation = 4700.000(Ft.)



Downstream point elevation = 4300.000(Ft.)

Flow length = 2527.000(Ft.)

Travel time = 3.06 min.

Time of concentration = 26.35 min.

Depth of flow = 1.450(Ft.)

Average velocity = 13.755(Ft/s)

Total irregular channel flow = 244,375 (CFS)

Irregular channel normal depth above invert elev. = 1.450 (Ft.)
Average velocity of channel(s) = 13.755(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 191.540 (CFS3)

therefore the upstream flow rate of Q = 244 .334 (CFS) 1is being used
Rainfall intensity = 0.873(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.583

Subarea runoff = 0.000(CFS) for 15.770 (Ac.)

Total runoff = 244,334 (CFS)

Effective area this stream = 376.02 (Ac.)

Total Study Area (Main Stream No. 1) = 393.84 (Ac.)

Area averaged Fm value = 0.307(In/Hr)

Depth of flow = 1.450(Ft.), Average velocity = 13.755(Ft/s)

A T R BN
Process from Point/Station 441.000 to Point/Station 750.000
** %% CONFLUENCE OF MAIN STREAMS **x*x*

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 376.021 (Ac.)

Runoff from this stream = 244 .334 (CFS)

Time of concentration = 26.35 min.

Rainfall intensity = 0.873(In/Hr)

Area averaged loss rate (Fm) = 0.3074 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2

B I A R BN
Process from Point/Station 700.000 to Point/Station 710.000
**k%k% INITIAL AREA EVALUATION ***%*

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.790
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.210

SCS curve number for soil (AMC 2) = 80.31
Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.365(In/Hr)



Initial subarea data:

Initial area flow distance = 929.000(Ft.)

Top (of initial area) elevation = 5851.000(Ft.)

Bottom (of initial area) elevation = 5495.000(Ft.)

Difference in elevation = 356.000 (Ft.)

Slope = 0.38321 s(%)= 38.32

TC = k(0.525)*[(length”3)/ (elevation change)]”0.2

Initial area time of concentration = 9.788 min.

Rainfall intensity = 1.747(In/Hr) for a 2.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.712
Subarea runoff = 8.673(CFS)

Total initial stream area = 6.970 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.365(In/Hr)

A T R BN
Process from Point/Station 710.000 to Point/Station 720.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.405(Ft.), Average velocity = 5.079(Ft/s)
*x*xk*xxx Jrregular Channel Data **x***xxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 14.449 (CFS)

! ! flow top width = 9.049(Ft.)

! ! velocity= 5.079 (Ft/s)

! ! area = 2.845(Sg.Ft)

! ! Froude number = 1.597
Upstream point elevation = 5495.000(Ft.)
Downstream point elevation = 5315.000(Ft.)
Flow length = 2034.000(Ft.)

Travel time = 6.67 min.

Time of concentration = 16.46 min.

Depth of flow = 0.405(Ft.)

Average velocity = 5.079(Ft/s)

Total irregular channel flow = 14.449 (CFS)

Irregular channel normal depth above invert elev. = 0.405(Ft.)
Average velocity of channel (s) = 5.079 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.980

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.020

SCS curve number for soil (AMC 2) = 78.22

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.400(In/Hr)
Rainfall intensity = 1.214(In/Hr) for a 2.0 year storm



Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.610

Subarea runoff = 11.460(CFS) for 20.200 (Ac.)

Total runoff = 20.133(CFS3)

Effective area this stream = 27.17 (Ac.)

Total Study Area (Main Stream No. 2) = 421 .01 (Ac.)

Area averaged Fm value = 0.391 (In/Hr)

Depth of flow = 0.484 (Ft.), Average velocity = 5.607 (Ft/s)

T et
Process from Point/Station 720.000 to Point/Station 730.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.384(Ft.), Average velocity = 8.723(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&krx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 23.200 (CFS)

! ! flow top width = 8.843 (Ft.)

! ! velocity= 8.723(Ft/s)

! ! area = 2.659(Sg.Ft)

! ! Froude number = 2.803
Upstream point elevation = 5315.000(Ft.)
Downstream point elevation = 4829.000(Ft.)
Flow length = 1756.000(Ft.)

Travel time = 3.35 min.

Time of concentration = 19.82 min.

Depth of flow = 0.384 (Ft.)

Average velocity = 8.723(Ft/s)

Total irregular channel flow = 23.200 (CFS)

Irregular channel normal depth above invert elev. = 0.384 (Ft.)
Average velocity of channel (s) = 8.723(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.066(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.566

Subarea runoff = 6.078 (CFS) for 16.250 (Ac.)
Total runoff = 26.210 (CFS)
Effective area this stream = 43.42 (Ac.)

Total Study Area (Main Stream No. 2) = 437.26 (Ac.)



Area averaged Fm value = 0.396(In/Hr)
Depth of flow = 0.411(Ft.), Average velocity = 9.052 (Ft/s)

T et
Process from Point/Station 720.000 to Point/Station 730.000
***%*% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 43.420 (Ac.)

Runoff from this stream = 26.210 (CFS)

Time of concentration = 19.82 min.

Rainfall intensity = 1.066(In/Hr)

Area averaged loss rate (Fm) = 0.3955(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

e o o o O o o R o o o S L B o T o o o B B B b o Jn S IS
Process from Point/Station 800.000 to Point/Station 810.000
**x*x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.180

Decimal fraction soil group D = 0.820

SCS curve number for soil (AMC 2) = 88.46

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.221(In/Hr)
Initial subarea data:

Initial area flow distance = 964.000 (Ft.)

Top (of initial area) elevation = 5664.000(Ft.)

Bottom (of initial area) elevation = 5225.000(Ft.)

Difference in elevation = 439.000 (Ft.)

Slope = 0.45539 s(%)= 45,54

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 9.596 min.

Rainfall intensity = 1.771 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.788
Subarea runoff = 13.957 (CFS)

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.221 (In/Hr)

N A R RIS
Process from Point/Station 810.000 to Point/Station 730.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.590(Ft.), Average velocity = 9.476 (Ft/s)
**kxkxkx Irregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00

3 55.00 0.00



4 105.00 10.00

Manning's 'N' friction factor = 0.040
Sub-Channel flow = 44,427 (CFS)

! ! flow top width = 10.898 (Ft.)

! ! velocity= 9.476 (Ft/s)

! ! area = 4.689(Sg.Ft)

! ! Froude number = 2.546
Upstream point elevation = 5225.000(Ft.)
Downstream point elevation = 4829.000(Ft.)
Flow length = 1949.000(Ft.)

Travel time = 3.43 min.

Time of concentration = 13.02 min.

Depth of flow = 0.590 (Ft.)

Average velocity = 9.476 (Ft/s)

Total irregular channel flow = 44,427 (CFS)

Irregular channel normal depth above invert elev. = 0.590 (Ft.)
Average velocity of channel(s) = 9.476 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.240

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.750

SCS curve number for soil (AMC 2) = 86.33

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.259(In/Hr)
Rainfall intensity = 1.430(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.740

Subarea runoff = 60.871 (CFS) for 60.660 (Ac.)

Total runoff = 74.828 (CFS)

Effective area this stream = 70.66 (Ac.)

Total Study Area (Main Stream No. 2) = 507.92 (Ac.)

Area averaged Fm value = 0.254 (In/Hr)

Depth of flow = 0.770(Ft.), Average velocity = 10.973(Ft/s)

+4+++++++++ A
Process from Point/Station 810.000 to Point/Station 730.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 70.660 (Ac.)

Runoff from this stream = 74.828 (CFS)

Time of concentration = 13.02 min.

Rainfall intensity = 1.430(In/Hr)

Area averaged loss rate (Fm) = 0.2537 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 26.21 43.420 19.82 0.396 1.066

2 74.83 70.660 13.02 0.254 1.430



1.000 * 1.000 * 26.210) +
0.691 * 1.000 * 74.828) + = 77.882
Omax (2) =
1.543 * 0.657 * 26.210) +
1.000 * 1.000 * 74.828) + = 101.407
Total of 2 streams to confluence:
Flow rates before confluence point:
26.210 74.828
Maximum flow rates at confluence using above data:
77.882 101.407
Area of streams before confluence:
43.420 70.660
Effective area values after confluence:
114.080 99.198
Results of confluence:
Total flow rate = 101.407 (CFS)
Time of concentration = 13.025 min.
Effective stream area after confluence = 99.198 (Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.308 (In/Hr)
Study area total (this main stream) = 114.08 (Ac.)

e e B B s o o o S o 1 1 o o o s e B B B B Al o o B S A S
Process from Point/Station 730.000 to Point/Station 740.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.076(Ft.), Average velocity = 10.280(Ft/s)
xx*x*x*xx Trregular Channel Data ***xxx&kkxxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 114.807 (CFS)
! ! flow top width = 15.759 (Ft.)
! ! velocity= 10.280(Ft/s)
! ! area = 11.168(Sqg.Ft)
! ! Froude number = 2.152
Upstream point elevation = 4829.000 (Ft.)
Downstream point elevation = 4580.000(Ft.)
Flow length = 2018.000(Ft.)
Travel time = 3.27 min.
Time of concentration = 16.30 min.
Depth of flow = 1.076(Ft.)
Average velocity = 10.280(Ft/s)
Total irregular channel flow = 114.807 (CFS)
Irregular channel normal depth above invert elev. = 1.076(Ft.)

Average velocity of channel(s) = 10.280(Ft/s)



Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.380

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.610

SCS curve number for soil (AMC 2) = 84.79

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.287(In/Hr)
Rainfall intensity = 1.223(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.679

Subarea runoff = 26.729 (CFS) for 55.130 (Ac.)

Total runoff = 128.136(CFS)

Effective area this stream = 154.33 (Ac.)

Total Study Area (Main Stream No. 2) = 563.05(Ac.)

Area averaged Fm value = 0.300(In/Hr)

Depth of flow = 1.134(Ft.), Average velocity = 10.586(Ft/s)

I o I I e e S B R I T o o S e R b
Process from Point/Station 740.000 to Point/Station 750.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 1.206(Ft.), Average velocity = 10.579(Ft/s)
xx*x*x*xx Trregular Channel Data ***xxx&kkx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 140.701 (CFS)

! ! flow top width = 17.058 (Ft.)

! ! velocity= 10.579 (Ft/s)

! ! area = 13.300(Sg.Ft)

! ! Froude number = 2.111
Upstream point elevation = 4580.000(Ft.)
Downstream point elevation = 4300.000(Ft.)
Flow length = 2432.000(Ft.)

Travel time = 3.83 min.

Time of concentration = 20.13 min.

Depth of flow = 1.206(Ft.)

Average velocity = 10.579(Ft/s)

Total irregular channel flow = 140.701 (CFS)

Irregular channel normal depth above invert elev. = 1.206(Ft.)
Average velocity of channel(s) = 10.579(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.660
Decimal fraction soil group C = 0.010
Decimal fraction soil group D = 0.330



SCS curve number for soil (AMC 2) = 81.71

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.340(In/Hr)
Rainfall intensity = 1.055(In/Hr) for a 2.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.633

Subarea runoff = 25.042 (CFS) for 75.260 (Ac.)

Total runoff = 153.177(CFS)

Effective area this stream = 229.59 (Ac.)

Total Study Area (Main Stream No. 2) = 638.31 (Ac.)

Area averaged Fm value = 0.313(In/Hr)

Depth of flow = 1.255(Ft.), Average velocity = 10.820(Ft/s)

s o o S T I o o L L B Rt o o s o o e S B B o e I e
Process from Point/Station 740.000 to Point/Station 750.000
***%*% CONFLUENCE OF MAIN STREAMS **x*x*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 229.588 (Ac.)

Runoff from this stream = 153.177(CFS)

Time of concentration = 20.13 min.

Rainfall intensity = 1.055(In/Hr)

Area averaged loss rate (Fm) = 0.3134 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 244 .33 376.021 26.35 0.307 0.873
2 153.18 229.588 20.13 0.313 1.055
QOmax (1) =
1.000 * 1.000 * 244 .334) +
0.755 * 1.000 * 153.177) + = 360.043
Omax (2) =
1.320 * 0.764 * 244 .334) +
1.000 * 1.000 * 153.177) + = 399.576
Total of 2 main streams to confluence:
Flow rates before confluence point:
245.334 154.177
Maximum flow rates at confluence using above data:
360.043 399.576
Area of streams before confluence:
376.021 229.588
Effective area values after confluence:
605.609 516.779
Results of confluence:
Total flow rate = 399.576 (CFS)
Time of concentration = 20.128 min.
Effective stream area after confluence = 516.779 (Ac.)
Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.310(In/Hr)



Study area total = 605.61 (Ac.)

End of computations, Total Study Area = 638.31 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000

Area averaged SCS curve number = 83.5



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/21/11

White Knob Haul Road
Quarry Drainage
10 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.811 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 400.000 to Point/Station 405.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 7705.000(Ft.)

Bottom (of initial area) elevation = 6940.000(Ft.)

Difference in elevation = 765.000 (Ft.)

Slope = 0.76500 s(%)= 76.50

TC = k(0.706) *[ (length”3)/(elevation change)]"0.2

Initial area time of concentration = 11.805 min.

Rainfall intensity = 2.531(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.793
Subarea runoff = 10.538 (CFS)

Total initial stream area = 5.250 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.301(In/Hr)

s L A o o e A o S B o A A o s e o o o o S R SR SR A
Process from Point/Station 405.000 to Point/Station 410.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.394 (Ft.), Average velocity = 12.496(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 34.355(CFS)

! ! flow top width = 8.943 (Ft.)

! ! velocity= 12.496 (Ft/s)

! ! area = 2.749(Sgq.Ft)

! ! Froude number = 3.972
Upstream point elevation = 6940.000 (Ft.)
Downstream point elevation = 6700.000(Ft.)
Flow length = 435.000 (Ft.)

Travel time = 0.58 min.

Time of concentration = 12.39 min.

Depth of flow = 0.394 (Ft.)

Average velocity = 12.496(Ft/s)

Total irregular channel flow = 34.354 (CFS)

Irregular channel normal depth above invert elev. = 0.394 (Ft.)
Average velocity of channel(s) = 12.496(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)

Rainfall intensity 2.447(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.789

Subarea runoff = 47.559 (CFS) for 24.820 (Ac.)

Total runoff = 58.097 (CFS)

Effective area this stream = 30.07 (Ac.)

Total Study Area (Main Stream No. 1) = 30.07 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.523(Ft.), Average velocity = 14.606(Ft/s)

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 410.000 to Point/Station 415.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.781(Ft.), Average velocity = 18.863(Ft/s)
**kxkxkx TIrregular Channel Data ******xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 131.131(CFS)
! ! flow top width = 12.808 (Ft.)
! ! velocity= 18.863 (Ft/s)
! ! area = 6.952 (Sg.Ft)
! ! Froude number = 4.512
Upstream point elevation = 6700.000(Ft.)

Downstream point elevation = 5900.000(Ft.)

Flow length = 1352.000(Ft.)

Travel time = 1.19 min.
Time of concentration = 13.58 min.
Depth of flow = 0.781(Ft.)

Average velocity = 18.863(Ft/s)
Total irregular channel flow = 131.131(CFS)

Irregular channel normal depth above invert elev. = 0.781 (Ft.)

Average velocity of channel(s) = 18.863(Ft/s)
Adding area flow to channel
UNDEVELOPED (average cover) subarea
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
SCS curve number for soil (AMC 2) = 84.00
Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301 (In/Hr)

Rainfall intensity = 2.295(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.782

Subarea runoff = 146.000(CFS) for 83.660 (Ac.)
Total runoff = 204.097 (CFS)

Effective area this stream = 113.73 (Ac.)

Total Study Area (Main Stream No. 1) = 113.73 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.972(Ft.), Average velocity = 21.286(Ft/s)

L L L L L L o R R S S

Process from Point/Station 415.000 to Point/Station 420.000
***x* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*
Estimated mean flow rate at midpoint of channel = 0.000 (CFS)

Depth of flow = 1.267(Ft.), Average velocity =
**kxkxkx Irregular Channel Data ****x*xkxkx

16.975(Ft/s)

Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 243.647 (CFS)

! ! flow top width = 17.665(Ft.)

! ! velocity= 16.975(Ft/s)

! ! area = 14.353(Sg.Ft)

! ! Froude number = 3.319
Upstream point elevation = 5900.000(Ft.)
Downstream point elevation = 5405.000(Ft.)
Flow length = 1764.000(Ft.)

Travel time = 1.73 min.

Time of concentration = 15.31 min.

Depth of flow = 1.267 (Ft.)

Average velocity = 16.975(Ft/s)

Total irregular channel flow = 243.648 (CFS)

Irregular channel normal depth above invert elev. = 1.267 (Ft.)
Average velocity of channel(s) = 16.975(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Rainfall intensity = 2.110(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.772

Subarea runoff = 79.038 (CFS) for 60.170 (Ac.)

Total runoff = 283.135(CFS)

Effective area this stream = 173.90 (Ac.)

Total Study Area (Main Stream No. 1) = 173.90 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 1.359(Ft.), Average velocity = 17.659(Ft/s)

s o o o T B s A 2 o o e S S B B 0 i o o o T O S S A S S S S A S A
Process from Point/Station 415.000 to Point/Station 420.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 173.900 (Ac.)

Runoff from this stream = 283.135(CFS)

Time of concentration = 15.31 min.

Rainfall intensity = 2.110(In/Hr)

Area averaged loss rate (Fm) = 0.3006(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

s e L L o e e L L S L A o s s 2 A s s A e e O R al o
Process from Point/Station 500.000 to Point/Station 510.000
**k%k% INITIAL AREA EVALUATION ***%*

UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Initial subarea data:

Initial area flow distance = 970.000 (Ft.)

Top (of initial area) elevation = 7120.000(Ft.)

Bottom (of initial area) elevation = 6600.000(Ft.)

Difference in elevation = 520.000(Ft.)

Slope = 0.53608 s(%)= 53.061

TC = k(0.706) *[ (length”3)/ (elevation change)]”"0.2

Initial area time of concentration = 12.522 min.

Rainfall intensity = 2.429(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.789
Subarea runoff = 18.405 (CFS)

Total initial stream area = 9.610 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.301(In/Hr)

I o I I e e S B R I T o o S e R b
Process from Point/Station 510.000 to Point/Station 520.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.394 (Ft.), Average velocity = 13.499(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kkx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 37.078 (CFS)

! ! flow top width = 8.941 (Ft.)

! ! velocity= 13.499 (Ft/s)

! ! area = 2.747(Sg.Ft)

! ! Froude number = 4.292
Upstream point elevation = 6600.000(Ft.)
Downstream point elevation = 6100.000(Ft.)
Flow length = 776.000 (Ft.)

Travel time = 0.96 min.

Time of concentration = 13.48 min.

Depth of flow = 0.394 (Ft.)

Average velocity = 13.499(Ft/s)

Total irregular channel flow = 37.078 (CFES)

Irregular channel normal depth above invert elev. = 0.394 (Ft.)
Average velocity of channel(s) = 13.499(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00
Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Rainfall intensity = 2.306(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.783

Subarea runoff = 37.288 (CFS) for 21.240 (Ac.)

Total runoff = 55.693 (CFS)

Effective area this stream = 30.85(Ac.)

Total Study Area (Main Stream No. 1) = 204 .75 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.490(Ft.), Average velocity = 15.241(Ft/s)

T e
Process from Point/Station 520.000 to Point/Station 530.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.843(Ft.), Average velocity = 15.569(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 120.844 (CFS)

! ! flow top width = 13.425(Ft.)

! ! velocity= 15.569 (Ft/s)

! ! area = 7.762(Sq.Ft)

! ! Froude number = 3.608
Upstream point elevation = 6100.000(Ft.)
Downstream point elevation = 5710.000(Ft.)
Flow length = 1052.000(Ft.)

Travel time = 1.13 min.

Time of concentration = 14.61 min.

Depth of flow = 0.843(Ft.)

Average velocity = 15.569(Ft/s)

Total irregular channel flow = 120.844 (CFS)

Irregular channel normal depth above invert elev. = 0.843(Ft.)
Average velocity of channel(s) = 15.569(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Rainfall intensity = 2.180(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.776



Subarea runoff = 130.248 (CFS) for 79.050 (Ac.)

Total runoff = 185.941 (CFS)

Effective area this stream = 109.90 (Ac.)

Total Study Area (Main Stream No. 1) = 283.80 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 1.041(Ft.), Average velocity = 17.498(Ft/s)
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Process from Point/Station 530.000 to Point/Station 420.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.576 (Ft.), Average velocity = 10.374(Ft/s)
¥**kxk*kx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 185.991 (CFS)

! ! flow top width = 32.302(Ft.)

! ! velocity= 10.374 (Ft/s)

! ! area = 17.928(Sqg.Ft)

! ! Froude number = 2.454
Upstream point elevation = 5710.000(Ft.)
Downstream point elevation = 5405.000(Ft.)
Flow length = 1764.000(Ft.)

Travel time = 2.83 min.

Time of concentration = 17.44 min.

Depth of flow = 0.576(Ft.)

Average velocity = 10.374(Ft/s)

Total irregular channel flow = 185.991 (CFS)

Irregular channel normal depth above invert elev. = 0.576 (Ft.)
Average velocity of channel(s) = 10.374(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.500

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.500

SCS curve number for soil (AMC 2) = 83.50

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.309(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 182.691 (CFS)

therefore the upstream flow rate of Q = 185.941 (CFS) is being used
Rainfall intensity = 1.926(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.759

Subarea runoff = 0.000(CFs) for 15.070 (Ac.)

Total runoff = 185.941 (CFS)

Effective area this stream = 124.97 (Ac.)



Total Study Area (Main Stream No. 1) = 298.87 (Ac.)
Area averaged Fm value = 0.302(In/Hr)
Depth of flow = 0.575(Ft.), Average velocity = 10.373(Ft/s)

T T
Process from Point/Station 530.000 to Point/Station 420.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 124.970 (Ac.)

Runoff from this stream = 185.941 (CFS)

Time of concentration = 17.44 min.

Rainfall intensity = 1.926(In/Hr)

Area averaged loss rate (Fm) = 0.3016(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 283.13 173.900 15.31 0.301 2.110
2 185.94 124.970 17.44 0.302 1.926
Qmax (1) =
1.000 = 1.000 = 283.135) +
1.113 = 0.878 * 185.941) + = 464.848
Omax (2) =
0.898 * 1.000 = 283.135) +
1.000 = 1.000 = 185.941) + = 440.327

Total of 2 streams to confluence:
Flow rates before confluence point:
283.135 185.941
Maximum flow rates at confluence using above data:
464.848 440.327
Area of streams before confluence:
173.900 124.970
Effective area values after confluence:
283.621 298.870
Results of confluence:
Total flow rate = 464.848 (CFS)
Time of concentration = 15.312 min.
Effective stream area after confluence = 283.621 (Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.301(In/Hr)
Study area total (this main stream) = 298.87 (Ac.)
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Process from Point/Station 420.000 to Point/Station 425.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.070(Ft.), Average velocity = 13.604(Ft/s)
x**kxkxkx TIrregular Channel Data ****x*xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 467.990 (CFS)
! ! flow top width = 34.281(Ft.)
! ! velocity= 13.604 (Ft/s)
! ! area = 34.401 (Sg.Ft)
! ! Froude number = 2.393
Upstream point elevation = 5405.000(Ft.)

Downstream point elevation = 5169.000(Ft.)

Flow length = 1734.000(Ft.)

Travel time = 2.12 min.
Time of concentration = 17.44 min.
Depth of flow = 1.070(Ft.)

Average velocity = 13.604 (Ft/s)

Total irregular channel flow = 467.990 (CFS)
Irregular channel normal depth above invert elev. =

Average velocity of channel(s) = 13.604(Ft/s)
Adding area flow to channel

1.070(Ft.)

UNDEVELOPED

(poor cover)

subarea

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.170
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.830
SCS curve number for soil (AMC 2) = 87.13

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.245(In/Hr)
Rainfall intensity = 1.926(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.762

Subarea runoff = 6.220(CFS) for 37.150 (Ac.)
Total runoff = 471.068 (CFS)

Effective area this stream = 320.77 (Ac.)

Total Study Area (Main Stream No. 1) = 336.02 (Ac.)

Area averaged Fm value = 0.295(In/Hr)

Depth of flow = 1.075(Ft.), Average velocity = 13.637(Ft/s)

L L L L L L o R R S S

Process from Point/Station 425.000 to Point/Station 430.000
**%* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*
Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.082(Ft.), Average velocity = 13.539(Ft/s)
*xxxxxx Trregular Channel Data *****xxxxxxx
Information entered for subchannel number 1
Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 471.096 (CFS)

! ! flow top width = 34.327 (Ft.)

! ! velocity= 13.539(Ft/s)

! ! area = 34.795(8g.Ft)

! ! Froude number = 2.370
Upstream point elevation = 5169.000(Ft.)
Downstream point elevation = 5109.000(Ft.)
Flow length = 451.000 (Ft.)

Travel time = 0.56 min.

Time of concentration = 17.99 min.

Depth of flow = 1.082 (Ft.)

Average velocity = 13.539(Ft/s)

Total irregular channel flow = 471.095 (CFS)

Irregular channel normal depth above invert elev. = 1.082(Ft.)
Average velocity of channel(s) = 13.539(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.300

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.700

SCS curve number for soil (AMC 2) = 85.70

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.270 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 465.871 (CFS)

therefore the upstream flow rate of Q = 471.068 (CFS) is being used
Rainfall intensity = 1.884 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.760

Subarea runoff = 0.000(CFS) for 4.730 (Ac.)

Total runoff = 471.068 (CFS)

Effective area this stream = 325.50(Ac.)

Total Study Area (Main Stream No. 1) = 340.75(Ac.)

Area averaged Fm value = 0.294 (In/Hr)

Depth of flow = 1.082(Ft.), Average velocity = 13.539(Ft/s)

B I A R BN
Process from Point/Station 430.000 to Point/Station 435.000
** %% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 1.084(Ft.), Average velocity = 13.511(Ft/s)
x¥kxkxkx TIrregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040

Sub-Channel flow = 471.096 (CFS)



! ! flow top width = 34.336(Ft.)

! ! velocity= 13.511 (Ft/s)

! ! area = 34.867(5g.Ft)

! ! Froude number = 2.363
Upstream point elevation = 5109.000(Ft.)
Downstream point elevation = 5010.000(Ft.)
Flow length = 749.000 (Ft.)

Travel time = 0.92 min.

Time of concentration = 18.92 min.

Depth of flow = 1.084 (Ft.)

Average velocity = 13.511(Ft/s)

Total irregular channel flow = 471.095 (CFS)

Irregular channel normal depth above invert elev. = 1.084 (Ft.)
Average velocity of channel(s) = 13.511(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.570

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.430

SCS curve number for soil (AMC 2) = 82.73

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.323(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 453.253 (CFS)

therefore the upstream flow rate of Q = 471.068 (CFS) is being used
Rainfall intensity = 1.820(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.754

Subarea runoff = 0.000(CFS) for 4.750 (Ac.)

Total runoff = 471.068 (CFS)

Effective area this stream = 330.25(Ac.)

Total Study Area (Main Stream No. 1) = 345.50 (Ac.)

Area averaged Fm value = 0.295(In/Hr)

Depth of flow = 1.084(Ft.), Average velocity = 13.511(Ft/s)

+4+++++++++ A
Process from Point/Station 435.000 to Point/Station 440.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 1.082(Ft.), Average velocity = 13.531(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 471.098 (CFS)
! ! flow top width = 34.330(Ft.)
! ! velocity= 13.531(Ft/s)

! ! area = 34.817(Sg.Ft)



! ! Froude number = 2.368

Upstream point elevation = 5010.000(Ft.)

Downstream point elevation = 4978.000(Ft.)

Flow length = 241.000(Ft.)

Travel time = 0.30 min.

Time of concentration = 19.21 min.

Depth of flow = 1.082 (Ft.)

Average velocity = 13.531(Ft/s)

Total irregular channel flow = 471.098 (CFS)

Irregular channel normal depth above invert elev. = 1.082(Ft.)
Average velocity of channel(s) = 13.531(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.570

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.430

SCS curve number for soil (AMC 2) = 82.73

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.323(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 454,448 (CFS)

therefore the upstream flow rate of Q = 471.068 (CFS) is being used
Rainfall intensity = 1.800(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.752

Subarea runoff = 0.000(CFS) for 5.310 (Ac.)

Total runoff = 471.068 (CFS)

Effective area this stream = 335.56 (Ac.)

Total Study Area (Main Stream No. 1) = 350.81 (Ac.)

Area averaged Fm value = 0.295(In/Hr)

Depth of flow = 1.082(Ft.), Average velocity = 13.531(Ft/s)

A A R B IS
Process from Point/Station 440.000 to Point/Station 441.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 1.985(Ft.), Average velocity = 15.903(Ft/s)
*kxkxkx TIrregular Channel Data ****xkxxkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 471.106 (CFS)
! ! flow top width = 24.849 (Ft.)
! ! velocity= 15.903(Ft/s)
! ! area = 29.624 (Sg.Ft)
! ! Froude number = 2.567

Upstream point elevation = 4978.000(Ft.)



Downstream point elevation = 4700.000(Ft.)

Flow length = 1878.000(Ft.)

Travel time = 1.97 min.

Time of concentration = 21.18 min.

Depth of flow = 1.985(Ft.)

Average velocity = 15.903(Ft/s)

Total irregular channel flow = 471.106 (CFS)

Irregular channel normal depth above invert elev. = 1.985(Ft.)
Average velocity of channel(s) = 15.903(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 449,920 (CFS)

therefore the upstream flow rate of Q = 471.068 (CFS) is being used
Rainfall intensity = 1.681(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.738

Subarea runoff = 0.000(CFS) for 27.260 (Ac.)

Total runoff = 471.068 (CFS)

Effective area this stream = 362.82(Ac.)

Total Study Area (Main Stream No. 1) = 378.07 (Ac.)

Area averaged Fm value = 0.303(In/Hr)

Depth of flow = 1.985(Ft.), Average velocity = 15.903(Ft/s)

A T R BN
Process from Point/Station 441.000 to Point/Station 750.000
** %% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 1.955(Ft.), Average velocity = 16.304(Ft/s)
*x*xk*xxx Trregular Channel Data ***x**x*xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 471.109 (CFS)

! ! flow top width = 24 .554 (Ft.)

! ! velocity= 16.304 (Ft/s)

! ! area = 28.895(Sqg.Ft)

! ! Froude number = 2.649
Upstream point elevation = 4700.000 (Ft.)
Downstream point elevation = 4300.000(Ft.)
Flow length = 2527.000(Ft.)

Travel time = 2.58 min.



Time of concentration = 23.76 min.

Depth of flow = 1.955(Ft.)

Average velocity = 16.304(Ft/s)

Total irregular channel flow = 471.108 (CFS)

Irregular channel normal depth above invert elev. = 1.955(Ft.)
Average velocity of channel(s) = 16.304(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 423.721 (CFS)

therefore the upstream flow rate of Q = 471.068 (CFS) is being used
Rainfall intensity = 1.551 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.722

Subarea runoff = 0.000(CFS) for 15.770 (Ac.)

Total runoff = 471.068 (CFS)

Effective area this stream = 378.59(Ac.)

Total Study Area (Main Stream No. 1) = 393.84 (Ac.)

Area averaged Fm value = 0.307 (In/Hr)

Depth of flow = 1.955(Ft.), Average velocity = 16.304(Ft/s)

o e o O T A o L e a2 L o A Y
Process from Point/Station 441.000 to Point/Station 750.000
***%* CONFLUENCE OF MAIN STREAMS **x*x*

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 378.591 (Ac.)

Runoff from this stream = 471.068 (CFS)

Time of concentration = 23.76 min.

Rainfall intensity = 1.551(In/Hr)

Area averaged loss rate (Fm) = 0.3074 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2

++++++++++ A
Process from Point/Station 700.000 to Point/Station 710.000
****% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.790

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.210

SCS curve number for soil (AMC 2) = 80.31

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.365(In/Hr)
Initial subarea data:

Initial area flow distance = 929.000(Ft.)

Top (of initial area) elevation = 5851.000(Ft.)



Bottom (of initial area) elevation = 5495.000 (Ft.)

Difference in elevation = 356.000 (Ft.)

Slope = 0.38321 s (%)= 38.32

TC = k(0.525)*[(length"3)/(elevation change)]"0.2

Initial area time of concentration = 9.788 min.

Rainfall intensity = 2.886 (In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.786
Subarea runoff = 15.815(CFS)

Total initial stream area = 6.970 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.365(In/Hr)
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Process from Point/Station 710.000 to Point/Station 720.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.587(Ft.), Average velocity = 6.238(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kkxxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 29.060 (CFS)

! ! flow top width = 10.871(Ft.)

! ! velocity= 6.238 (Ft/s)

! ! area = 4.659(Sg.Ft)

! ! Froude number = 1.679
Upstream point elevation = 5495.000 (Ft.)
Downstream point elevation = 5315.000(Ft.)
Flow length = 2034.000(Ft.)

Travel time = 5.43 min.

Time of concentration = 15.22 min.

Depth of flow = 0.587(Ft.)

Average velocity = 6.238 (Ft/s)

Total irregular channel flow = 29.060 (CFS)

Irregular channel normal depth above invert elev. = 0.587(Ft.)
Average velocity of channel (s) = 6.238(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.980

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.020

SCS curve number for soil (AMC 2) = 78.22

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.400(In/Hr)

Rainfall intensity 2.118(In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.734

Subarea runoff = 26.428 (CFS) for 20.200 (Ac.)



Total runoff = 42 .243 (CFS)

Effective area this stream = 27.17 (Ac.)

Total Study Area (Main Stream No. 2) = 421.01 (Ac.)

Area averaged Fm value = 0.391 (In/Hr)

Depth of flow = 0.712(Ft.), Average velocity = 6.934 (Ft/s)
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Process from Point/Station 720.000 to Point/Station 730.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.581(Ft.), Average velocity = 10.969(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 50.398 (CFS)

! ! flow top width = 10.812 (Ft.)

! ! velocity= 10.969 (Ft/s)

! ! area = 4.594 (Sg.Ft)

! ! Froude number = 2.965
Upstream point elevation = 5315.000(Ft.)
Downstream point elevation = 4829.000(Ft.)
Flow length = 1756.000(Ft.)

Travel time = 2.67 min.

Time of concentration = 17.89 min.

Depth of flow = 0.581(Ft.)

Average velocity = 10.969(Ft/s)

Total irregular channel flow = 50.398 (CFS)

Irregular channel normal depth above invert elev. = 0.581 (Ft.)
Average velocity of channel(s) = 10.969(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.892 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.712

Subarea runoff = 16.230(CFS) for 16.250 (Ac.)
Total runoff = 58.473 (CFS)

Effective area this stream = 43.42 (Ac.)

Total Study Area (Main Stream No. 2) = 437.26 (Ac.)
Area averaged Fm value = 0.396(In/Hr)

Depth of flow = 0.628(Ft.), Average velocity = 11.445(Ft/s)



T e
Process from Point/Station 720.000 to Point/Station 730.000
* % %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 43.420 (Ac.)

Runoff from this stream = 58.473 (CFS)

Time of concentration = 17.89 min.

Rainfall intensity = 1.892 (In/Hr)

Area averaged loss rate (Fm) = 0.3955(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

T T
Process from Point/Station 800.000 to Point/Station 810.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.180

Decimal fraction soil group D = 0.820

SCS curve number for soil (AMC 2) = 88.46

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.221 (In/Hr)
Initial subarea data:

Initial area flow distance = 964.000 (Ft.)

Top (of initial area) elevation = 5664.000(Ft.)

Bottom (of initial area) elevation = 5225.000(Ft.)

Difference in elevation = 439.000 (Ft.)

Slope = 0.45539 s(%)= 45.54

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 9.596 min.

Rainfall intensity = 2.926(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.832
Subarea runoff = 24 .347 (CFS)

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.221 (In/Hr)

B I A R BN
Process from Point/Station 810.000 to Point/Station 730.000
** %% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 0.804 (Ft.), Average velocity = 11.235(Ft/s)
*x*xkxxx Trregular Channel Data ***x**xkxxkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00

Manning's 'N' friction factor = 0.040



Sub-Channel flow = 81.521 (CFS)

! ! flow top width = 13.043(Ft.)

! ! velocity= 11.235(Ft/s)

! ! area = 7.256(Sg.Ft)

! ! Froude number = 2.655
Upstream point elevation = 5225.000(Ft.)
Downstream point elevation = 4829.000(Ft.)
Flow length = 1949.000(Ft.)

Travel time = 2.89 min.

Time of concentration = 12.49 min.

Depth of flow = 0.804 (Ft.)

Average velocity = 11.235(Ft/s)

Total irregular channel flow = 81.521 (CFS)

Irregular channel normal depth above invert elev. = 0.804 (Ft.)
Average velocity of channel(s) = 11.235(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.240

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.750

SCS curve number for soil (AMC 2) = 86.33

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.259(In/Hr)
Rainfall intensity = 2.433(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.806

Subarea runoff = 114.259(CFS) for 60.660 (Ac.)

Total runoff = 138.606 (CFS)

Effective area this stream = 70.66 (Ac.)

Total Study Area (Main Stream No. 2) = 507.92 (Ac.)

Area averaged Fm value = 0.254 (In/Hr)

Depth of flow = 1.045(Ft.), Average velocity = 12.978(Ft/s)

N A R RIS
Process from Point/Station 810.000 to Point/Station 730.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 70.660 (Ac.)

Runoff from this stream = 138.606 (CFS)

Time of concentration = 12.49 min.

Rainfall intensity = 2.433(In/Hr)

Area averaged loss rate (Fm) = 0.2537 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 58.47 43.420 17.89 0.396 1.892
2 138.61 70.660 12.49 0.254 2.433
Omax (1) =
1.000 * 1.000 * 58.473) +
0.752 * 1.000 * 138.606) + = 162.649



1.362 * 0.0698 * 58.473) +
1.000 * 1.000 * 138.606) + = 194.188
Total of 2 streams to confluence:
Flow rates before confluence point:
58.473 138.6006
Maximum flow rates at confluence using above data:
162.649 194.188
Area of streams before confluence:
43.420 70.660
Effective area values after confluence:
114.080 100.967
Results of confluence:
Total flow rate = 194.188 (CFS)
Time of concentration = 12.488 min.
Effective stream area after confluence = 100.967 (Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.308(In/Hr)
Study area total (this main stream) = 114.08 (Ac.)
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Process from Point/Station 730.000 to Point/Station 740.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.478(Ft.), Average velocity = 12.275(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 224.791 (CFS)

! ! flow top width = 19.780 (Ft.)

! ! velocity= 12.275(Ft/s)

! ! area = 18.313(Sqg.Ft)

! ! Froude number = 2.248
Upstream point elevation = 4829.000(Ft.)
Downstream point elevation = 4580.000(Ft.)
Flow length = 2018.000(Ft.)

Travel time = 2.74 min.

Time of concentration = 15.23 min.

Depth of flow = 1.478(Ft.)

Average velocity = 12.275(Ft/s)

Total irregular channel flow = 224.791 (CFS)

Irregular channel normal depth above invert elev. = 1.478(Ft.)
Average velocity of channel(s) = 12.275(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.380

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.610

SCS curve number for soil (AMC 2) = 84.79

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.287 (In/Hr)
Rainfall intensity = 2.118(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.772

Subarea runoff = 61.153(CFS) for 55.130(Ac.)

Total runoff = 255.341 (CFS)

Effective area this stream = 156.10 (Ac.)

Total Study Area (Main Stream No. 2) = 563.05(Ac.)

Area averaged Fm value = 0.300(In/Hr)

Depth of flow = 1.567(Ft.), Average velocity = 12.689(Ft/s)

A T R BN
Process from Point/Station 740.000 to Point/Station 750.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.683(Ft.), Average velocity = 12.763(Ft/s)
*x*xk*xxx Jrregular Channel Data **x***xxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 288.185(CFS)

! ! flow top width = 21.831(Ft.)

! ! velocity= 12.763 (Ft/s)

! ! area = 22.581(Sqg.Ft)

! ! Froude number = 2.211
Upstream point elevation = 4580.000(Ft.)
Downstream point elevation = 4300.000(Ft.)
Flow length = 2432.000(Ft.)

Travel time = 3.18 min.

Time of concentration = 18.40 min.

Depth of flow = 1.683(Ft.)

Average velocity = 12.763(Ft/s)

Total irregular channel flow = 288.185(CFS)

Irregular channel normal depth above invert elev. = 1.683(Ft.)
Average velocity of channel(s) = 12.763(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.660

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.330

SCS curve number for soil (AMC 2) = 81.71

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.340(In/Hr)
Rainfall intensity = 1.855(In/Hr) for a 10.0 year storm



Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.748

Subarea runoff = 65.621 (CFS) for 75.260 (Ac.)

Total runoff = 320.962 (CFS)

Effective area this stream = 231.36(Ac.)

Total Study Area (Main Stream No. 2) = 638.31 (Ac.)

Area averaged Fm value = 0.313(In/Hr)

Depth of flow = 1.768(Ft.), Average velocity = 13.123(Ft/s)

T T
Process from Point/Station 740.000 to Point/Station 750.000
** %% CONFLUENCE OF MAIN STREAMS **x*xx*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 231.357 (Ac.)

Runoff from this stream = 320.962 (CFS)

Time of concentration = 18.40 min.

Rainfall intensity = 1.855(In/Hr)

Area averaged loss rate (Fm) = 0.3133(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 471.07 378.591 23.76 0.307 1.551
2 320.96 231.357 18.40 0.313 1.855
Qmax (1) =
1.000 * 1.000 * 471.068) +
0.803 * 1.000 * 320.962) + = 728.756
Omax (2) =
1.244 ~* 0.774 * 471.068) +
1.000 * 1.000 * 320.962) + = 774.924

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

472.068 321.962
Maximum flow rates at confluence using above data:
728.756 774.924
Area of streams before confluence:
378.591 231.357
Effective area values after confluence:
609.948 524.554

Results of confluence:

Total flow rate = 774.924 (CFS)

Time of concentration = 18.404 min.

Effective stream area after confluence = 524.554 (Ac.)
Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.310(In/Hr)

Study area total = 609.95(Ac.)

End of computations, Total Study Area = 638.31 (Ac.)
The following figures may



be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 83.5



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/21/11

White Knob Haul Road
Quarry Drainage
25 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix
Rational hydrology study storm event year is 25.0
Computed rainfall intensity:

Storm year = 25.00 1 hour rainfall = 1.030 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2
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Process from Point/Station 400.000 to Point/Station 405.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 7705.000(Ft.)

Bottom (of initial area) elevation = 6940.000(Ft.)

Difference in elevation = 765.000 (Ft.)

Slope = 0.76500 s(%)= 76.50

TC = k(0.706) *[ (length”3)/(elevation change)]"0.2

Initial area time of concentration = 11.805 min.

Rainfall intensity = 3.214 (In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.816
Subarea runoff = 13.768 (CFS)

Total initial stream area = 5.250 (Ac.)

Pervious area fraction = 1.000

Initial area Fm value = 0.301(In/Hr)
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Process from Point/Station 405.000 to Point/Station 410.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.456 (Ft.), Average velocity = 13.552(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 45.026 (CFS)

! ! flow top width = 9.563(Ft.)

! ! velocity= 13.552 (Ft/s)

! ! area = 3.322(Sg.Ft)

! ! Froude number = 4.052
Upstream point elevation = 6940.000 (Ft.)
Downstream point elevation = 6700.000(Ft.)
Flow length = 435.000 (Ft.)

Travel time = 0.53 min.

Time of concentration = 12.34 min.

Depth of flow = 0.456 (Ft.)

Average velocity = 13.552(Ft/s)

Total irregular channel flow = 45.026 (CFS)

Irregular channel normal depth above invert elev. = 0.456 (Ft.)
Average velocity of channel(s) = 13.552(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)

Rainfall intensity 3.116(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.813

Subarea runoff = 62.430 (CFS) for 24.820 (Ac.)

Total runoff = 76.198 (CFS)

Effective area this stream = 30.07 (Ac.)

Total Study Area (Main Stream No. 1) = 30.07 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.602(Ft.), Average velocity = 15.794(Ft/s)
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Process from Point/Station 410.000 to Point/Station 415.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.896(Ft.), Average velocity = 20.350(Ft/s)
**kxkxkx TIrregular Channel Data ******xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 172.926 (CFS)
! ! flow top width = 13.962 (Ft.)
! ! velocity= 20.351 (Ft/s)
! ! area = 8.497(Sg.Ft)
! ! Froude number = 4.597
Upstream point elevation = 6700.000(Ft.)

Downstream point elevation = 5900.000(Ft.)

Flow length = 1352.000(Ft.)

Travel time = 1.11 min.
Time of concentration = 13.45 min.
Depth of flow = 0.896 (Ft.)

Average velocity = 20.350(Ft/s)
Total irregular channel flow = 172.926 (CFS)

Irregular channel normal depth above invert elev. = 0.896 (Ft.)

Average velocity of channel(s) = 20.350(Ft/s)
Adding area flow to channel

UNDEVELOPED (average cover) subarea

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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301 (In/Hr)
Rainfall intensity = 2.934 (In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.808

Subarea runoff = 193.376(CFS) for 83.660 (Ac.)
Total runoff = 269.574 (CFS)

Effective area this stream = 113.73 (Ac.)

Total Study Area (Main Stream No. 1) = 113.73 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 1.113(Ft.), Average velocity = 22.935(Ft/s)

L L L L L L o R R S S

Process from Point/Station 415.000 to Point/Station 420.000
**%* TRREGULAR CHANNEL FLOW TRAVEL TIME ****
Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.446(Ft.), Average velocity = 18.286(Ft/s)
*xxxxxx Trregular Channel Data *****xxxxxxx
Information entered for subchannel number 1
Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 323.468 (CFS)

! ! flow top width = 19.462 (Ft.)

! ! velocity= 18.286 (Ft/s)

! ! area = 17.689(Sg.Ft)

! ! Froude number = 3.380
Upstream point elevation = 5900.000(Ft.)
Downstream point elevation = 5405.000(Ft.)
Flow length = 1764.000(Ft.)

Travel time = 1.61 min.

Time of concentration = 15.06 min.

Depth of flow = 1.446 (Ft.)

Average velocity = 18.286(Ft/s)

Total irregular channel flow = 323.468 (CFS)

Irregular channel normal depth above invert elev. = 1.446(Ft.)
Average velocity of channel(s) = 18.286(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Rainfall intensity = 2.711(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.800

Subarea runoff = 107.714 (CFS) for 60.170 (Ac.)

Total runoff = 377.287 (CFS)

Effective area this stream = 173.90 (Ac.)

Total Study Area (Main Stream No. 1) = 173.90 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 1.553(Ft.), Average velocity = 19.035(Ft/s)
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Process from Point/Station 415.000 to Point/Station 420.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 173.900 (Ac.)

Runoff from this stream = 377.287 (CFS)

Time of concentration = 15.06 min.

Rainfall intensity = 2.711(In/Hr)

Area averaged loss rate (Fm) = 0.3006(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
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Process from Point/Station 500.000 to Point/Station 510.000
**k%k% INITIAL AREA EVALUATION ***%*

UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Initial subarea data:

Initial area flow distance = 970.000 (Ft.)

Top (of initial area) elevation = 7120.000(Ft.)

Bottom (of initial area) elevation = 6600.000(Ft.)

Difference in elevation = 520.000(Ft.)

Slope = 0.53608 s(%)= 53.061

TC = k(0.706) *[ (length”3)/ (elevation change)]”"0.2

Initial area time of concentration = 12.522 min.

Rainfall intensity = 3.084 (In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.812
Subarea runoff = 24.078 (CFS)

Total initial stream area = 9.610 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.301(In/Hr)
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Process from Point/Station 510.000 to Point/Station 520.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.457 (Ft.), Average velocity = 14.651(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kkx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 48.725(CFS)

! ! flow top width = 9.566(Ft.)

! ! velocity= 14.651 (Ft/s)

! ! area = 3.326(Sg.Ft)

! ! Froude number = 4.379
Upstream point elevation = 6600.000(Ft.)
Downstream point elevation = 6100.000(Ft.)
Flow length = 776.000 (Ft.)

Travel time = 0.88 min.

Time of concentration = 13.40 min.

Depth of flow = 0.457(Ft.)

Average velocity = 14.651(Ft/s)

Total irregular channel flow = 48.725(CFS)

Irregular channel normal depth above invert elev. = 0.457 (Ft.)
Average velocity of channel(s) = 14.651(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00
Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Rainfall intensity = 2.941(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.808

Subarea runoff = 49,228 (CFS) for 21.240 (Ac.)

Total runoff = 73.306 (CFS)

Effective area this stream = 30.85(Ac.)

Total Study Area (Main Stream No. 1) = 204 .75 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 0.567(Ft.), Average velocity = 16.509(Ft/s)

T e
Process from Point/Station 520.000 to Point/Station 530.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.967 (Ft.), Average velocity = 16.799(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 159.821 (CFS)

! ! flow top width = 14.672 (Ft.)

! ! velocity= 16.799 (Ft/s)

! ! area = 9.513(Sg.Ft)

! ! Froude number = 3.677
Upstream point elevation = 6100.000(Ft.)
Downstream point elevation = 5710.000(Ft.)
Flow length = 1052.000(Ft.)

Travel time = 1.04 min.

Time of concentration = 14.45 min.

Depth of flow = 0.967(Ft.)

Average velocity = 16.799(Ft/s)

Total irregular channel flow = 159.820 (CFS)

Irregular channel normal depth above invert elev. = 0.967(Ft.)
Average velocity of channel(s) = 16.799(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.301(In/Hr)
Rainfall intensity = 2.790 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.803



Subarea runoff = 172.966 (CFS) for 79.050 (Ac.)

Total runoff = 246.272 (CFS)

Effective area this stream = 109.90 (Ac.)

Total Study Area (Main Stream No. 1) = 283.80 (Ac.)

Area averaged Fm value = 0.301(In/Hr)

Depth of flow = 1.192(Ft.), Average velocity = 18.859(Ft/s)
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Process from Point/Station 530.000 to Point/Station 420.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.680(Ft.), Average velocity = 11.542(Ft/s)
¥**kxk*kx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 246.307 (CFS)

! ! flow top width = 32.722(Ft.)

! ! velocity= 11.542 (Ft/s)

! ! area = 21.340(Sg.Ft)

! ! Froude number = 2.519
Upstream point elevation = 5710.000(Ft.)
Downstream point elevation = 5405.000(Ft.)
Flow length = 1764.000(Ft.)

Travel time = 2.55 min.

Time of concentration = 17.00 min.

Depth of flow = 0.680(Ft.)

Average velocity = 11.542(Ft/s)

Total irregular channel flow = 246.307 (CFS)

Irregular channel normal depth above invert elev. = 0.680 (Ft.)
Average velocity of channel(s) = 11.542(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.500

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.500

SCS curve number for soil (AMC 2) = 83.50

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.309(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 246.202 (CFS)

therefore the upstream flow rate of Q = 246.272 (CFS) 1is being used
Rainfall intensity = 2.491 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.791

Subarea runoff = 0.000(CFs) for 15.070 (Ac.)

Total runoff = 246.272 (CFS)

Effective area this stream = 124.97 (Ac.)



Total Study Area (Main Stream No. 1) = 298.87 (Ac.)
Area averaged Fm value = 0.302(In/Hr)
Depth of flow = 0.680(Ft.), Average velocity = 11.541(Ft/s)

T T
Process from Point/Station 530.000 to Point/Station 420.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 124.970 (Ac.)

Runoff from this stream = 246.272 (CFS)

Time of concentration = 17.00 min.

Rainfall intensity = 2.491 (In/Hr)

Area averaged loss rate (Fm) = 0.3016(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 377.29 173.900 15.06 0.301 2.711
2 246.27 124.970 17.00 0.302 2.491
Qmax (1) =
1.000 = 1.000 = 377.287) +
1.101 = 0.886 * 246.272) + = 617.426
Omax (2) =
0.908 * 1.000 = 377.287) +
1.000 = 1.000 = 246.272) + = 589.036

Total of 2 streams to confluence:
Flow rates before confluence point:
377.287 246.272
Maximum flow rates at confluence using above data:
617.426 589.036
Area of streams before confluence:
173.900 124.970
Effective area values after confluence:
284.603 298.870
Results of confluence:
Total flow rate = 617.426 (CFS)
Time of concentration = 15.055 min.
Effective stream area after confluence = 284.603 (Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.301(In/Hr)
Study area total (this main stream) = 298.87 (Ac.)
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Process from Point/Station 420.000 to Point/Station 425.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.273(Ft.), Average velocity = 15.138(Ft/s)
x**kxkxkx TIrregular Channel Data ****x*xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 627.181 (CFS)
! ! flow top width = 35.092 (Ft.)
! ! velocity= 15.138 (Ft/s)
! ! area = 41.432 (Sgq.Ft)
! ! Froude number = 2.455
Upstream point elevation = 5405.000(Ft.)

Downstream point elevation = 5169.000(Ft.)

Flow length = 1734.000(Ft.)

Travel time = 1.91 min.
Time of concentration = 16.96 min.
Depth of flow = 1.273(Ft.)

Average velocity = 15.138(Ft/s)

Total irregular channel flow = 627.181 (CFS)
Irregular channel normal depth above invert elev. =

Average velocity of channel(s) = 15.138(Ft/s)
Adding area flow to channel

1.273(Ft.)

UNDEVELOPED

(poor cover)

subarea

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.170
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.830
SCS curve number for soil (AMC 2) = 87.13

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.245(In/Hr)
Rainfall intensity = 2.494 (In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.794

Subarea runoff = 19.442 (CFS) for 37.150 (Ac.)
Total runoff = 636.868 (CFS)

Effective area this stream = 321.75(Ac.)

Total Study Area (Main Stream No. 1) = 336.02 (Ac.)

Area averaged Fm value = 0.295(In/Hr)

Depth of flow = 1.285(Ft.), Average velocity = 15.222(Ft/s)

L L L L L L o R R S S

Process from Point/Station 425.000 to Point/Station 430.000
***x* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*
Estimated mean flow rate at midpoint of channel = 0.000 (CFS)

Depth of flow = 1.293(Ft.), Average velocity =
**kxkxkx Irregular Channel Data ****x*xkxkx

15.112 (Ft/s)

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 636.905 (CFS)

! ! flow top width = 35.173 (Ft.)

! ! velocity= 15.112 (Ft/s)

! ! area = 42.146(Sg.Ft)

! ! Froude number = 2.433
Upstream point elevation = 5169.000(Ft.)
Downstream point elevation = 5109.000(Ft.)
Flow length = 451.000 (Ft.)

Travel time = 0.50 min.

Time of concentration = 17.46 min.

Depth of flow = 1.293(Ft.)

Average velocity = 15.112(Ft/s)

Total irregular channel flow = 636.904 (CFS)

Irregular channel normal depth above invert elev. = 1.293(Ft.)
Average velocity of channel(s) = 15.112(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.300

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.700

SCS curve number for soil (AMC 2) = 85.70

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.270 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 631.658 (CFS)

therefore the upstream flow rate of Q = 636.868 (CFS) 1s being used
Rainfall intensity = 2.444 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.792

Subarea runoff = 0.000(CFS) for 4.730 (Ac.)

Total runoff = ©636.868 (CFS)

Effective area this stream = 326.48 (Ac.)

Total Study Area (Main Stream No. 1) = 340.75(Ac.)

Area averaged Fm value = 0.294 (In/Hr)

Depth of flow = 1.293(Ft.), Average velocity = 15.112(Ft/s)

A A R BN S
Process from Point/Station 430.000 to Point/Station 435.000
** %% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 1.296(Ft.), Average velocity = 15.081(Ft/s)
x¥kxkxkx TIrregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040

Sub-Channel flow = 636.904 (CFS)



! ! flow top width = 35.183 (Ft.)

! ! velocity= 15.081 (Ft/s)

! ! area = 42.233(S5g.Ft)

! ! Froude number = 2.426
Upstream point elevation = 5109.000(Ft.)
Downstream point elevation = 5010.000(Ft.)
Flow length = 749.000 (Ft.)

Travel time = 0.83 min.

Time of concentration = 18.29 min.

Depth of flow = 1.296(Ft.)

Average velocity = 15.081(Ft/s)

Total irregular channel flow = 636.904 (CFS)

Irregular channel normal depth above invert elev. = 1.296 (Ft.)
Average velocity of channel(s) = 15.081 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.570

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.430

SCS curve number for soil (AMC 2) = 82.73

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.323(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 617.485 (CFS)

therefore the upstream flow rate of Q = 636.868 (CFS) 1is being used
Rainfall intensity = 2.366(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.788

Subarea runoff = 0.000(CFS) for 4.750 (Ac.)

Total runoff = ©636.868 (CFS)

Effective area this stream = 331.23(Ac.)

Total Study Area (Main Stream No. 1) = 345.50 (Ac.)

Area averaged Fm value = 0.295(In/Hr)

Depth of flow = 1.296(Ft.), Average velocity = 15.080(Ft/s)

+4+++++++++ A
Process from Point/Station 435.000 to Point/Station 440.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 1.294 (Ft.), Average velocity = 15.103(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = ©636.908 (CFS)
! ! flow top width = 35.176(Ft.)
' ' velocity= 15.103 (Ft/s)

! ! area = 42.172(Sg.Ft)



! ! Froude number = 2.431

Upstream point elevation = 5010.000(Ft.)

Downstream point elevation = 4978.000(Ft.)

Flow length = 241.000(Ft.)

Travel time = 0.27 min.

Time of concentration = 18.56 min.

Depth of flow = 1.294 (Ft.)

Average velocity = 15.103(Ft/s)

Total irregular channel flow = 636.908 (CFS)

Irregular channel normal depth above invert elev. = 1.294 (Ft.)
Average velocity of channel(s) = 15.103(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.570

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.430

SCS curve number for soil (AMC 2) = 82.73

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.323(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 620.043 (CFS)

therefore the upstream flow rate of Q = 636.868 (CFS) 1s being used
Rainfall intensity = 2.342(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.787

Subarea runoff = 0.000(CFS) for 5.310 (Ac.)

Total runoff = 636.868 (CFS)

Effective area this stream = 336.54 (Ac.)

Total Study Area (Main Stream No. 1) = 350.81 (Ac.)

Area averaged Fm value = 0.295(In/Hr)

Depth of flow = 1.294 (Ft.), Average velocity = 15.102(Ft/s)

B I A R BN
Process from Point/Station 440.000 to Point/Station 441.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 2.268(Ft.), Average velocity = 17.180(Ft/s)
*kxkxkx TIrregular Channel Data ****xkxxkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 636.893 (CFS)
! ! flow top width = 27.685(Ft.)
! ! velocity= 17.180(Ft/s)
! ! area = 37.073(S8g.Ft)
! ! Froude number = 2.616

Upstream point elevation = 4978.000(Ft.)



Downstream point elevation = 4700.000(Ft.)

Flow length = 1878.000(Ft.)

Travel time = 1.82 min.

Time of concentration = 20.38 min.

Depth of flow = 2.268 (Ft.)

Average velocity = 17.180(Ft/s)

Total irregular channel flow = 636.893 (CFS)

Irregular channel normal depth above invert elev. = 2.268 (Ft.)
Average velocity of channel(s) = 17.180(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 618.940 (CFS)

therefore the upstream flow rate of Q = 636.868 (CFS) 1is being used
Rainfall intensity = 2.194 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.776

Subarea runoff = 0.000(CFS) for 27.260 (Ac.)

Total runoff = ©636.868 (CFS)

Effective area this stream = 363.80 (Ac.)

Total Study Area (Main Stream No. 1) = 378.07 (Ac.)

Area averaged Fm value = 0.303(In/Hr)

Depth of flow = 2.268(Ft.), Average velocity = 17.179(Ft/s)

A T R BN
Process from Point/Station 441.000 to Point/Station 750.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 2.235(Ft.), Average velocity = 17.614(Ft/s)
*x*xk*xxx Trregular Channel Data ***x**x*xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 636.895(CFS)

! ! flow top width = 27.353(Ft.)

! ! velocity= 17.614 (Ft/s)

! ! area = 36.159(Sg.Ft)

! ! Froude number = 2.700
Upstream point elevation = 4700.000 (Ft.)
Downstream point elevation = 4300.000(Ft.)
Flow length = 2527.000(Ft.)

Travel time = 2.39 min.



Time of concentration = 22.77 min.

Depth of flow = 2.235(Ft.)

Average velocity = 17.614(Ft/s)

Total irregular channel flow = 636.895 (CFS)

Irregular channel normal depth above invert elev. = 2.235(Ft.)
Average velocity of channel(s) = 17.614(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 588.349 (CFS)

therefore the upstream flow rate of Q = 636.868 (CFS) 1is being used
Rainfall intensity = 2.030(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.764

Subarea runoff = 0.000(CFS) for 15.770 (Ac.)

Total runoff = ©636.868 (CFS)

Effective area this stream = 379.57 (Ac.)

Total Study Area (Main Stream No. 1) = 393.84 (Ac.)

Area averaged Fm value = 0.307 (In/Hr)

Depth of flow = 2.235(Ft.), Average velocity = 17.613(Ft/s)
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Process from Point/Station 441.000 to Point/Station 750.000
***%* CONFLUENCE OF MAIN STREAMS **x*

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 379.573 (Ac.)

Runoff from this stream = 636.868 (CFS)

Time of concentration = 22.77 min.

Rainfall intensity = 2.030(In/Hr)

Area averaged loss rate (Fm) = 0.3073(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2
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Process from Point/Station 700.000 to Point/Station 710.000
****% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.790

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.210

SCS curve number for soil (AMC 2) = 80.31

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.365(In/Hr)
Initial subarea data:

Initial area flow distance = 929.000(Ft.)

Top (of initial area) elevation = 5851.000(Ft.)



Bottom (of initial area) elevation = 5495.000 (Ft.)

Difference in elevation = 356.000 (Ft.)

Slope = 0.38321 s (%)= 38.32

TC = k(0.525)*[(length"3)/(elevation change)]"0.2

Initial area time of concentration = 9.788 min.

Rainfall intensity = 3.665(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.810
Subarea runoff = 20.704 (CFS)

Total initial stream area = 6.970 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.365(In/Hr)
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Process from Point/Station 710.000 to Point/Station 720.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.685(Ft.), Average velocity = 6.789(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kkxxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 39.187(CFS)

! ! flow top width = 11.850(Ft.)

! ! velocity= 6.789 (Ft/s)

! ! area = 5.772(Sq.Ft)

! ! Froude number = 1.714
Upstream point elevation = 5495.000 (Ft.)
Downstream point elevation = 5315.000(Ft.)
Flow length = 2034.000(Ft.)

Travel time = 4.99 min.

Time of concentration = 14.78 min.

Depth of flow = 0.685(Ft.)

Average velocity = 6.789 (Ft/s)

Total irregular channel flow = 39.187 (CFS)

Irregular channel normal depth above invert elev. = 0.685(Ft.)
Average velocity of channel (s) = 6.789 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.980

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.020

SCS curve number for soil (AMC 2) = 78.22

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.400(In/Hr)

Rainfall intensity 2.746 (In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.772

Subarea runoff = 36.897 (CFS) for 20.200 (Ac.)



Total runoff = 57.601 (CFS)

Effective area this stream = 27.17 (Ac.)

Total Study Area (Main Stream No. 2) = 421.01 (Ac.)

Area averaged Fm value = 0.391 (In/Hr)

Depth of flow = 0.832(Ft.), Average velocity = 7.555 (Ft/s)
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Process from Point/Station 720.000 to Point/Station 730.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.685(Ft.), Average velocity = 12.009(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 69.344 (CFS)

! ! flow top width = 11.853(Ft.)

! ! velocity= 12.009 (Ft/s)

! ! area = 5.774 (Sq.Ft)

! ! Froude number = 3.032
Upstream point elevation = 5315.000(Ft.)
Downstream point elevation = 4829.000(Ft.)
Flow length = 1756.000(Ft.)

Travel time = 2.44 min.

Time of concentration = 17.22 min.

Depth of flow = 0.685(Ft.)

Average velocity = 12.009(Ft/s)

Total irregular channel flow = 69.344 (CFS)

Irregular channel normal depth above invert elev. = 0.685(Ft.)
Average velocity of channel(s) = 12.009(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.468 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.756

Subarea runoff = 23.390(CFSs) for 16.250 (Ac.)
Total runoff = 80.991 (CFS)

Effective area this stream = 43.42 (Ac.)

Total Study Area (Main Stream No. 2) = 437.26 (Ac.)
Area averaged Fm value = 0.396(In/Hr)

Depth of flow = 0.742 (Ft.), Average velocity = 12.541(Ft/s)



T T
Process from Point/Station 720.000 to Point/Station 730.000
* % %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 43.420 (Ac.)

Runoff from this stream = 80.991 (CFS)

Time of concentration = 17.22 min.

Rainfall intensity = 2.468 (In/Hr)

Area averaged loss rate (Fm) = 0.3955(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

T T
Process from Point/Station 800.000 to Point/Station 810.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.180

Decimal fraction soil group D = 0.820

SCS curve number for soil (AMC 2) = 88.46

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.221 (In/Hr)
Initial subarea data:

Initial area flow distance = 964.000 (Ft.)

Top (of initial area) elevation = 5664.000(Ft.)

Bottom (of initial area) elevation = 5225.000(Ft.)

Difference in elevation = 439.000 (Ft.)

Slope = 0.45539 s(%)= 45.54

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 9.596 min.

Rainfall intensity = 3.716 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.847
Subarea runoff = 31.457 (CFS)

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.221 (In/Hr)

B I A R BN
Process from Point/Station 810.000 to Point/Station 730.000
** %% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 0.921(Ft.), Average velocity = 12.106(Ft/s)
*x*xkxxx Trregular Channel Data ***x**xkxxkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00

Manning's 'N' friction factor = 0.040



Sub-Channel flow = 107.113(CFS)

! ! flow top width = 14.211(Ft.)

! ! velocity= 12.106(Ft/s)

! ! area = 8.848(Sqg.Ft)

! ! Froude number = 2.704
Upstream point elevation = 5225.000(Ft.)
Downstream point elevation = 4829.000(Ft.)
Flow length = 1949.000(Ft.)

Travel time = 2.68 min.

Time of concentration = 12.28 min.

Depth of flow = 0.921(Ft.)

Average velocity = 12.106(Ft/s)

Total irregular channel flow = 107.113 (CFS)

Irregular channel normal depth above invert elev. = 0.921(Ft.)
Average velocity of channel(s) = 12.106(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.240

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.750

SCS curve number for soil (AMC 2) = 86.33

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.259(In/Hr)
Rainfall intensity = 3.127 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.827

Subarea runoff = 151.258(CFS) for 60.660 (Ac.)

Total runoff = 182.716 (CFS)

Effective area this stream = 70.66 (Ac.)

Total Study Area (Main Stream No. 2) = 507.92 (Ac.)

Area averaged Fm value = 0.254 (In/Hr)

Depth of flow = 1.193(Ft.), Average velocity = 13.970(Ft/s)

N A R RIS
Process from Point/Station 810.000 to Point/Station 730.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 70.660 (Ac.)

Runoff from this stream = 182.716 (CFS)

Time of concentration = 12.28 min.

Rainfall intensity = 3.127 (In/Hr)

Area averaged loss rate (Fm) = 0.2537 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 80.99 43.420 17.22 0.396 2.468
2 182.72 70.660 12.28 0.254 3.127
Omax (1) =
1.000 * 1.000 * 80.991) +
0.771 * 1.000 * 182.716) + = 221.810



1.318 * 0.713 * 80.991) +
1.000 * 1.000 * 182.716) + = 258.839
Total of 2 streams to confluence:
Flow rates before confluence point:
80.991 182.716
Maximum flow rates at confluence using above data:
221.810 258.839
Area of streams before confluence:
43.420 70.660
Effective area values after confluence:
114.080 101.627
Results of confluence:
Total flow rate = 258.839 (CFS)
Time of concentration = 12.280 min.
Effective stream area after confluence = 101.627 (Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.308(In/Hr)
Study area total (this main stream) = 114.08 (Ac.)
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Process from Point/Station 730.000 to Point/Station 740.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.692(Ft.), Average velocity = 13.250(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 301.657 (CFS)

! ! flow top width = 21.916(Ft.)

! ! velocity= 13.250(Ft/s)

! ! area = 22.766(Sg.Ft)

! ! Froude number = 2.291
Upstream point elevation = 4829.000(Ft.)
Downstream point elevation = 4580.000(Ft.)
Flow length = 2018.000(Ft.)

Travel time = 2.54 min.

Time of concentration = 14.82 min.

Depth of flow = 1.692 (Ft.)

Average velocity = 13.250(Ft/s)

Total irregular channel flow = 301.657 (CFS)

Irregular channel normal depth above invert elev. = 1.692 (Ft.)
Average velocity of channel(s) = 13.250(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.380

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.610

SCS curve number for soil (AMC 2) = 84.79

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.287 (In/Hr)
Rainfall intensity = 2.742 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.801

Subarea runoff = 85.571 (CFS) for 55.130(Ac.)

Total runoff = 344.410 (CFS)

Effective area this stream = 156.76 (Ac.)

Total Study Area (Main Stream No. 2) = 563.05(Ac.)

Area averaged Fm value = 0.300(In/Hr)

Depth of flow = 1.796 (Ft.), Average velocity = 13.712(Ft/s)

A T R BN
Process from Point/Station 740.000 to Point/Station 750.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.933(Ft.), Average velocity = 13.815(Ft/s)
*x*xk*xxx Jrregular Channel Data **x***xxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 391.764 (CFS)

! ! flow top width = 24 .335(Ft.)

! ! velocity= 13.815(Ft/s)

! ! area = 28.358(Sg.Ft)

! ! Froude number = 2.255
Upstream point elevation = 4580.000(Ft.)
Downstream point elevation = 4300.000(Ft.)
Flow length = 2432.000(Ft.)

Travel time = 2.93 min.

Time of concentration = 17.75 min.

Depth of flow = 1.933(Ft.)

Average velocity = 13.815(Ft/s)

Total irregular channel flow = 391.764 (CFS)

Irregular channel normal depth above invert elev. = 1.933(Ft.)
Average velocity of channel(s) = 13.815(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.660

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.330

SCS curve number for soil (AMC 2) = 81.71

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.340(In/Hr)
Rainfall intensity = 2.416(In/Hr) for a 25.0 year storm



Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.783

Subarea runoff = 94.626 (CFS) for 75.260 (Ac.)

Total runoff = 439.036 (CFS)

Effective area this stream = 232.02 (Ac.)

Total Study Area (Main Stream No. 2) = 638.31 (Ac.)

Area averaged Fm value = 0.313(In/Hr)

Depth of flow = 2.034(Ft.), Average velocity = 14.225(Ft/s)

T T
Process from Point/Station 740.000 to Point/Station 750.000
** %% CONFLUENCE OF MAIN STREAMS **x*xx*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 232.017 (Ac.)

Runoff from this stream = 439.036 (CFS)

Time of concentration = 17.75 min.

Rainfall intensity = 2.416(In/Hr)

Area averaged loss rate (Fm) = 0.3133(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 636.87 379.573 22.77 0.307 2.030
2 439.04 232.017 17.75 0.313 2.416
Qmax (1) =
1.000 * 1.000 * 636.868) +
0.816 * 1.000 * 439.036) + = 995.249
Omax (2) =
1.224 * 0.780 * 636.868) +
1.000 * 1.000 * 439.036) + = 1046.948

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

637.868 440.036
Maximum flow rates at confluence using above data:
995.249 1046.948
Area of streams before confluence:
379.573 232.017
Effective area values after confluence:
611.590 527.961

Results of confluence:

Total flow rate = 1046.948 (CFS)

Time of concentration = 17.752 min.

Effective stream area after confluence = 527.961 (Ac.)
Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.310(In/Hr)

Study area total = 611.59(Ac.)

End of computations, Total Study Area = 638.31 (Ac.)
The following figures may



be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 83.5



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/21/11

White Knob Haul Road
Quarry Drainage
100 Year Flow

KRk Kk Kk x Hydrology Study Control Information *****x*xxix

Rational hydrology study storm event year is 100.0
Computed rainfall intensity:

Storm year = 100.00 1 hour rainfall = 1.390 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 3
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Process from Point/Station 400.000 to Point/Station 405.000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Adjusted SCS curve number for AMC 3 = 96.40

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.071(In/Hr)
Initial subarea data:

Initial area flow distance = 1000.000(Ft.)

Top (of initial area) elevation = 7705.000(Ft.)

Bottom (of initial area) elevation = 6940.000(Ft.)

Difference in elevation = 765.000 (Ft.)

Slope = 0.76500 s(%)= 76.50

TC = k(0.706) *[ (length"3)/(elevation change)]"0.2

Initial area time of concentration = 11.805 min.

Rainfall intensity = 4,338 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.885
Subarea runoff = 20.161 (CFS)

Total initial stream area = 5.250 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.071(In/Hr)

R a a R



Process from Point/Station 405.000 to Point/Station 410.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.560(Ft.), Average velocity = 15.172(Ft/s)
*Hxxxxxx Trregular Channel Data ***x**xxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 66.235(CFS)

! ! flow top width = 10.598 (Ft.)

! ! velocity= 15.172(Ft/s)

! ! area = 4.366(Sg.Ft)

! ! Froude number = 4.166
Upstream point elevation = 6940.000 (Ft.)
Downstream point elevation = 6700.000(Ft.)
Flow length = 435.000 (Ft.)

Travel time = 0.48 min.

Time of concentration = 12.28 min.

Depth of flow = 0.560(Ft.)

Average velocity = 15.172(Ft/s)

Total irregular channel flow = 66.235(CFS)

Irregular channel normal depth above invert elev. = 0.560(Ft.)
Average velocity of channel(s) = 15.172(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Adjusted SCS curve number for AMC 3 = 96.40

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.071(In/Hr)
Rainfall intensity = 4.219(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.885

Subarea runoff = 92.096 (CFS) for 24.820 (Ac.)

Total runoff = 112.257 (CFS)

Effective area this stream = 30.07 (Ac.)

Total Study Area (Main Stream No. 1) = 30.07 (Ac.)

Area averaged Fm value = 0.071(In/Hr)

Depth of flow = 0.735(Ft.), Average velocity = 17.616(Ft/s)
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Process from Point/Station 410.000 to Point/Station 415.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.087(Ft.), Average velocity = 22.645(Ft/s)



*xxxxxx Trregular Channel Data ***x**xxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 257.005 (CFS)

! ! flow top width = 15.874 (Ft.)

! ! velocity= 22.645(Ft/s)

! ! area = 11.349(Sg.Ft)

! ! Froude number = 4.720
Upstream point elevation = 6700.000 (Ft.)
Downstream point elevation = 5900.000(Ft.)
Flow length = 1352.000(Ft.)

Travel time = 1.00 min.

Time of concentration = 13.28 min.

Depth of flow = 1.087(Ft.)

Average velocity = 22.645(Ft/s)

Total irregular channel flow = 257.005 (CFS)

Irregular channel normal depth above invert elev. = 1.087(Ft.)
Average velocity of channel(s) = 22.645(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Adjusted SCS curve number for AMC 3 = 96.40

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.071(In/Hr)
Rainfall intensity = 3.995(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.884

Subarea runoff = 289.400(CFS) for 83.660 (Ac.)

Total runoff = 401.657 (CFS)

Effective area this stream = 113.73 (Ac.)

Total Study Area (Main Stream No. 1) = 113.73 (Ac.)

Area averaged Fm value = 0.071(In/Hr)

Depth of flow = 1.344 (Ft.), Average velocity = 25.487(Ft/s)

A A R BN S
Process from Point/Station 415.000 to Point/Station 420.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.743(Ft.), Average velocity = 20.328(Ft/s)
**x*k*x*xx Trregular Channel Data ***xxx&kkxx
Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00



2 50.00 0.00

3 55.00 0.00

4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 486.127 (CFS)

! ! flow top width = 22.434 (Ft.)

! ! velocity= 20.328 (Ft/s)

! ! area = 23.914(Sqg.Ft)

! ! Froude number = 3.470
Upstream point elevation = 5900.000(Ft.)
Downstream point elevation = 5405.000(Ft.)
Flow length = 1764.000(Ft.)

Travel time = 1.45 min.

Time of concentration = 14.72 min.

Depth of flow = 1.743(Ft.)

Average velocity = 20.328(Ft/s)

Total irregular channel flow = 486.127 (CFS)

Irregular channel normal depth above invert elev. = 1.743(Ft.)
Average velocity of channel(s) = 20.328(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Adjusted SCS curve number for AMC 3 = 96.40

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.071(In/Hr)
Rainfall intensity = 3.716(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.883

Subarea runoff = 168.847 (CFS) for 60.170 (Ac.)

Total runoff = 570.504 (CFS)

Effective area this stream = 173.90 (Ac.)

Total Study Area (Main Stream No. 1) = 173.90 (Ac.)

Area averaged Fm value = 0.071(In/Hr)

Depth of flow = 1.874(Ft.), Average velocity = 21.185(Ft/s)

B I A R BN
Process from Point/Station 415.000 to Point/Station 420.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 173.900 (Ac.)

Runoff from this stream = 570.504 (CFS)

Time of concentration = 14.72 min.

Rainfall intensity = 3.716(In/Hr)

Area averaged loss rate (Fm) = 0.0710(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
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Process from Point/Station 500.000 to Point/Station 510.000
****% TNITIAL AREA EVALUATION ***x*



UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Adjusted SCS curve number for AMC 3 = 96.40

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.071(In/Hr)
Initial subarea data:

Initial area flow distance = 970.000 (Ft.)

Top (of initial area) elevation = 7120.000(Ft.)

Bottom (of initial area) elevation = 6600.000(Ft.)

Difference in elevation = 520.000(Ft.)

Slope = 0.53608 s(%)= 53.061

TC = k(0.706) *[ (length”3)/ (elevation change)]”"0.2

Initial area time of concentration = 12.522 min.

Rainfall intensity = 4.162(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.885
Subarea runoff = 35.387(CFS)

Total initial stream area = 9.610 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.071(In/Hr)
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Process from Point/Station 510.000 to Point/Station 520.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.562(Ft.), Average velocity = 16.431(Ft/s)
xx*x*x*xx Trregular Channel Data ***xxx&kkxxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 72.119(CFS)
! ! flow top width = 10.620 (Ft.)
! ! velocity= 16.431 (Ft/s)
! ! area = 4.389(Sq.Ft)
! ! Froude number = 4.504
Upstream point elevation = 6600.000 (Ft.)
Downstream point elevation = 6100.000(Ft.)
Flow length = 776.000(Ft.)
Travel time = 0.79 min.
Time of concentration = 13.31 min.
Depth of flow = 0.562 (Ft.)
Average velocity = 16.431(Ft/s)
Total irregular channel flow = 72.119(CFS)
Irregular channel normal depth above invert elev. = 0.562 (Ft.)

Average velocity of channel(s) = 16.431(Ft/s)



Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Adjusted SCS curve number for AMC 3 = 96.40

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.071(In/Hr)
Rainfall intensity = 3.989 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.884

Subarea runoff = 73.385(CFS) for 21.240 (Ac.)

Total runoff = 108.772 (CFS)

Effective area this stream = 30.85(Ac.)

Total Study Area (Main Stream No. 1) = 204 .75 (Ac.)

Area averaged Fm value = 0.071(In/Hr)

Depth of flow = 0.695(Ft.), Average velocity = 18.466(Ft/s)
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Process from Point/Station 520.000 to Point/Station 530.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.175(Ft.), Average velocity = 18.710(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kkx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 238.994 (CFS)

! ! flow top width = 16.747 (Ft.)

! ! velocity= 18.710 (Ft/s)

! ! area = 12.774 (Sq.Ft)

! ! Froude number = 3.775
Upstream point elevation = 6100.000(Ft.)
Downstream point elevation = 5710.000(Ft.)
Flow length = 1052.000(Ft.)

Travel time = 0.94 min.

Time of concentration = 14.25 min.

Depth of flow = 1.175(Ft.)

Average velocity = 18.710(Ft/s)

Total irregular channel flow = 238.994 (CFS)

Irregular channel normal depth above invert elev. = 1.175(Ft.)
Average velocity of channel(s) = 18.710(Ft/s)

Adding area flow to channel
UNDEVELOPED (average cover) subarea
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

SCS curve number for soil (AMC 2) = 84.00

Adjusted SCS curve number for AMC 3 = 96.40

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.071(In/Hr)
Rainfall intensity = 3.803(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.883

Subarea runoff = 260.367 (CFS) for 79.050 (Ac.)

Total runoff = 369.139(CFS)

Effective area this stream = 109.90 (Ac.)

Total Study Area (Main Stream No. 1) = 283.80 (Ac.)

Area averaged Fm value = 0.071(In/Hr)

Depth of flow = 1.441(Ft.), Average velocity = 20.979(Ft/s)

I T S I e o o S S B O T T o S S L e R S R e
Process from Point/Station 530.000 to Point/Station 420.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.873(Ft.), Average velocity = 13.504(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kkx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 374.190 (CFS)
! ! flow top width = 33.492 (Ft.)
! ! velocity= 13.504 (Ft/s)
! ! area = 27.710(Sqg.Ft)
! ! Froude number = 2.616
Upstream point elevation = 5710.000(Ft.)
Downstream point elevation = 5405.000(Ft.)
Flow length = 1764.000(Ft.)
Travel time = 2.18 min.
Time of concentration = 16.42 min.
Depth of flow = 0.873(Ft.)
Average velocity = 13.504(Ft/s)
Total irregular channel flow = 374.189 (CFS)
Irregular channel normal depth above invert elev. = 0.873(Ft.)
Average velocity of channel(s) = 13.504(Ft/s)
Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.500
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.500
SCS curve number for soil (AMC 2) = 83.50
Adjusted SCS curve number for AMC 3 = 96.10
Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.077(In/Hr)

Rainfall intensity 3.443(In/Hr) for a 100.0 year storm



Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.881

Subarea runoff = 10.007 (CFS) for 15.070 (Ac.)

Total runoff = 379.147 (CFS)

Effective area this stream = 124.97 (Ac.)

Total Study Area (Main Stream No. 1) = 298.87 (Ac.)

Area averaged Fm value = 0.072(In/Hr)

Depth of flow = 0.880(Ft.), Average velocity = 13.570(Ft/s)

T T
Process from Point/Station 530.000 to Point/Station 420.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 124.970 (Ac.)

Runoff from this stream = 379.147 (CFS)

Time of concentration = 16.42 min.

Rainfall intensity = 3.443(In/Hr)

Area averaged loss rate (Fm) = 0.0717 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 570.50 173.900 14.72 0.071 3.716
2 379.15 124.970 16.42 0.072 3.443
Qmax (1) =
1.000 = 1.000 = 570.504) +
1.081 = 0.897 * 379.147) + = 938.006
Omax (2) =
0.925 * 1.000 * 570.504) +
1.000 = 1.000 = 379.147) + = 906.852

Total of 2 streams to confluence:
Flow rates before confluence point:
570.504 379.147
Maximum flow rates at confluence using above data:
938.006 906.852
Area of streams before confluence:
173.900 124.970
Effective area values after confluence:
285.943 298.870
Results of confluence:
Total flow rate = 938.006 (CFS)
Time of concentration = 14.724 min.
Effective stream area after confluence = 285.943 (Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.071(In/Hr)
Study area total (this main stream) = 298.87 (Ac.)

s L A o o e A o S B o A A o s e o o o o S R SR SR A
Process from Point/Station 420.000 to Point/Station 425.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*



Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.637(Ft.), Average velocity = 17.636(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 960.849 (CFS)

! ! flow top width = 36.549 (Ft.)

! ! velocity= 17.636(Ft/s)

! ! area = 54.481 (Sg.Ft)

! ! Froude number = 2.546
Upstream point elevation = 5405.000 (Ft.)
Downstream point elevation = 5169.000(Ft.)
Flow length = 1734.000(Ft.)

Travel time = 1.64 min.

Time of concentration = 16.36 min.

Depth of flow = 1.637(Ft.)

Average velocity = 17.636(Ft/s)

Total irregular channel flow = 960.848 (CFS)

Irregular channel normal depth above invert elev. = 1.637(Ft.)
Average velocity of channel(s) = 17.636(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.170

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.830

SCS curve number for soil (AMC 2) = 87.13

Adjusted SCS curve number for AMC 3 = 97.43

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.051(In/Hr)
Rainfall intensity = 3.452 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.882

Subarea runoff = 45.600 (CFS) for 37.150 (Ac.)

Total runoff = 983.606 (CFS)

Effective area this stream = 323.09(Ac.)

Total Study Area (Main Stream No. 1) = 336.02 (Ac.)

Area averaged Fm value = 0.069(In/Hr)

Depth of flow = 1.660(Ft.), Average velocity = 17.783(Ft/s)
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Process from Point/Station 425.000 to Point/Station 430.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.671(Ft.), Average velocity = 17.653(Ft/s)
x**kxkxkx TIrregular Channel Data ****x*xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 983.634 (CFS)

! ! flow top width = 36.685(Ft.)

! ! velocity= 17.653(Ft/s)

! ! area = 55.722(8gq.Ft)

! ! Froude number = 2.524
Upstream point elevation = 5169.000(Ft.)
Downstream point elevation = 5109.000(Ft.)
Flow length = 451.000(Ft.)

Travel time = 0.43 min.

Time of concentration = 16.79 min.

Depth of flow = 1.671(Ft.)

Average velocity = 17.653(Ft/s)

Total irregular channel flow = 983.634 (CFS)

Irregular channel normal depth above invert elev. = 1.671(Ft.)
Average velocity of channel(s) = 17.653(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.300

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.700

SCS curve number for soil (AMC 2) = 85.70

Adjusted SCS curve number for AMC 3 = 97.14

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.057 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 979.909 (CFS)

therefore the upstream flow rate of Q = 983.606 (CFS) 1is being used
Rainfall intensity = 3.390(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.882

Subarea runoff = 0.000(CFS) for 4.730 (Ac.)

Total runoff = 983.606 (CFS)

Effective area this stream = 327.82(Ac.)

Total Study Area (Main Stream No. 1) = 340.75(Ac.)

Area averaged Fm value = 0.069(In/Hr)

Depth of flow = 1.671(Ft.), Average velocity = 17.652(Ft/s)

B I T T = e o & o = T S U AN A AN SN A R R A A
Process from Point/Station 430.000 to Point/Station 435.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)

Depth of flow = 1.674(Ft.), Average velocity = 17.616(Ft/s)
*x*xkxxx Trregular Channel Data ***x**xkxxkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate



1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 983.634 (CFS)

! ! flow top width = 36.698 (Ft.)

! ! velocity= 17.616(Ft/s)

! ! area = 55.839(8g.Ft)

! ! Froude number = 2.517
Upstream point elevation = 5109.000(Ft.)
Downstream point elevation = 5010.000(Ft.)
Flow length = 749.000 (Ft.)

Travel time = 0.71 min.

Time of concentration = 17.50 min.

Depth of flow = 1.674 (Ft.)

Average velocity = 17.616(Ft/s)

Total irregular channel flow = 983.634 (CFS)

Irregular channel normal depth above invert elev. = 1.674(Ft.)
Average velocity of channel(s) = 17.616(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.570

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.430

SCS curve number for soil (AMC 2) = 82.73

Adjusted SCS curve number for AMC 3 = 95.64

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.086 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 965.091 (CFS)

therefore the upstream flow rate of Q = 983.606 (CFS) is being used
Rainfall intensity = 3.293(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.881

Subarea runoff = 0.000(CFS) for 4.750 (Ac.)

Total runoff = 983.606 (CFS)

Effective area this stream = 332.57(Ac.)

Total Study Area (Main Stream No. 1) = 345.50 (Ac.)

Area averaged Fm value = 0.069(In/Hr)

Depth of flow = 1.674(Ft.), Average velocity = 17.615(Ft/s)

B I A R BN
Process from Point/Station 435.000 to Point/Station 440.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.672(Ft.), Average velocity = 17.642(Ft/s)
*xxxxxx Trregular Channel Data *****xxxxxxx
Information entered for subchannel number 1
Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00



3 50.00 0.00

4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 983.637 (CFS)

! ! flow top width = 36.689(Ft.)

! ! velocity= 17.642 (Ft/s)

! ! area = 55.757(Sqg.Ft)

! ! Froude number = 2.522
Upstream point elevation = 5010.000(Ft.)
Downstream point elevation = 4978.000(Ft.)
Flow length = 241.000(Ft.)

Travel time = 0.23 min.

Time of concentration = 17.73 min.

Depth of flow = 1.672(Ft.)

Average velocity = 17.642(Ft/s)

Total irregular channel flow = 983.637 (CFS)

Irregular channel normal depth above invert elev. = 1.672(Ft.)
Average velocity of channel(s) = 17.642(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.570

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.430

SCS curve number for soil (AMC 2) = 82.73

Adjusted SCS curve number for AMC 3 = 95.64

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.086(In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 971.397 (CFS)

therefore the upstream flow rate of Q = 983.606 (CFS) 1is being used
Rainfall intensity = 3.264 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.881

Subarea runoff = 0.000(CFS) for 5.310 (Ac.)

Total runoff = 983.606 (CFS)

Effective area this stream = 337.88(Ac.)

Total Study Area (Main Stream No. 1) = 350.81 (Ac.)

Area averaged Fm value = 0.069(In/Hr)

Depth of flow = 1.672(Ft.), Average velocity = 17.641(Ft/s)
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Process from Point/Station 440.000 to Point/Station 441.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 2.741 (Ft.), Average velocity = 19.191(Ft/s)
**kxkxkx Irregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 983.814 (CFS)

! ! flow top width = 32.408 (Ft.)

! ! velocity= 19.191 (Ft/s)

! ! area = 51.264 (Sgq.Ft)

! ! Froude number = 2.689
Upstream point elevation = 4978.000(Ft.)
Downstream point elevation = 4700.000(Ft.)
Flow length = 1878.000(Ft.)

Travel time = 1.63 min.

Time of concentration = 19.36 min.

Depth of flow = 2.741 (Ft.)

Average velocity = 19.191(Ft/s)

Total irregular channel flow = 983.815(CFS)

Irregular channel normal depth above invert elev. = 2.741 (Ft.)
Average velocity of channel(s) = 19.191(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140 (In/Hr)

Rainfall intensity 3.069(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.878

Subarea runoff = 0.336(CFS) for 27.260 (Ac.)

Total runoff = 983.942 (CFS)

Effective area this stream = 365.14 (Ac.)

Total Study Area (Main Stream No. 1) = 378.07 (Ac.)

Area averaged Fm value = 0.075(In/Hr)

Depth of flow = 2.741(Ft.), Average velocity = 19.192(Ft/s)

s o o o T B s A 2 o o e S S B B 0 i o o o T O S S A S S S S A S A
Process from Point/Station 441.000 to Point/Station 750.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 2.702 (Ft.), Average velocity = 19.678(Ft/s)
*kxkxkx TIrregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 983.983 (CFS)
! ! flow top width = 32.017(Ft.)

' ' velocity= 19.678 (Ft/s)



! ! area = 50.005(8g.Ft)

! ! Froude number = 2.775
Upstream point elevation = 4700.000(Ft.)
Downstream point elevation = 4300.000(Ft.)
Flow length = 2527.000(Ft.)

Travel time = 2.14 min.

Time of concentration = 21.50 min.

Depth of flow = 2.702(Ft.)

Average velocity = 19.678(Ft/s)

Total irregular channel flow = 983.983 (CFS)

Irregular channel normal depth above invert elev. = 2.702 (Ft.)
Average velocity of channel(s) = 19.678(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Adjusted SCS curve number for AMC 3 = 92.80

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 951.042 (CFS)

therefore the upstream flow rate of Q = 983.942 (CFS) 1is being used
Rainfall intensity = 2.851(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.876

Subarea runoff = 0.000(CFS) for 15.770 (Ac.)

Total runoff = 983.942 (CFS)

Effective area this stream = 380.91 (Ac.)

Total Study Area (Main Stream No. 1) = 393.84 (Ac.)

Area averaged Fm value = 0.077(In/Hr)

Depth of flow = 2.702(Ft.), Average velocity = 19.678(Ft/s)

B I A R BN
Process from Point/Station 441.000 to Point/Station 750.000
** %% CONFLUENCE OF MAIN STREAMS **x*x*

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 380.913 (Ac.)

Runoff from this stream = 983.942 (CFS)

Time of concentration = 21.50 min.

Rainfall intensity = 2.851 (In/Hr)

Area averaged loss rate (Fm) = 0.0773(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Program is now starting with Main Stream No. 2

s e L i o e L o o s e o S L T A s o A A A o o SR SRS A
Process from Point/Station 700.000 to Point/Station 710.000
**k%k% INITIAL AREA EVALUATION ***%*

UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.790

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.210

SCS curve number for soil (AMC 2) = 80.31

Adjusted SCS curve number for AMC 3 = 94.19

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.114(In/Hr)
Initial subarea data:

Initial area flow distance = 929.000(Ft.)

Top (of initial area) elevation = 5851.000(Ft.)

Bottom (of initial area) elevation = 5495.000 (Ft.)

Difference in elevation = 356.000 (Ft.)

Slope = 0.38321 s(%)= 38.32

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 9.788 min.

Rainfall intensity = 4.946 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.879
Subarea runoff = 30.313(CFS)

Total initial stream area = 6.970 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.114 (In/Hr)

o o o L O th o o 1 o o T B o o o B B ok o o o N S SO EN A A
Process from Point/Station 710.000 to Point/Station 720.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.850(Ft.), Average velocity = 7.645(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 60.143 (CFS)

! ! flow top width = 13.503(Ft.)

! ! velocity= 7.645(Ft/s)

! ! area = 7.867(Sq.Ft)

! ! Froude number = 1.765
Upstream point elevation = 5495.000 (Ft.)
Downstream point elevation = 5315.000(Ft.)
Flow length = 2034.000(Ft.)

Travel time = 4.43 min.

Time of concentration = 14.22 min.

Depth of flow = 0.850 (Ft.)

Average velocity = 7.645 (Ft/s)

Total irregular channel flow = 60.143 (CFS)

Irregular channel normal depth above invert elev. = 0.850 (Ft.)
Average velocity of channel (s) = 7.645 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.980

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.020

SCS curve number for soil (AMC 2) = 78.22

Adjusted SCS curve number for AMC 3 = 92.93

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.138(In/Hr)
Rainfall intensity = 3.808 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.869

Subarea runoff = 59.582 (CFS) for 20.200 (Ac.)

Total runoff = 89.895 (CFS)

Effective area this stream = 27.17 (Ac.)

Total Study Area (Main Stream No. 2) = 421.01 (Ac.)

Area averaged Fm value = 0.131(In/Hr)

Depth of flow = 1.036(Ft.), Average velocity = 8.525(Ft/s)

e o o o O o o R o o o S L B o T o o o B B B b o Jn S IS
Process from Point/Station 720.000 to Point/Station 730.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.864 (Ft.), Average velocity = 13.638(Ft/s)
*x*xk*xxx Jrregular Channel Data **x***xxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 109.774 (CFS)

! ! flow top width = 13.638(Ft.)

! ! velocity= 13.638(Ft/s)

! ! area = 8.049(Sqg.Ft)

! ! Froude number = 3.128
Upstream point elevation = 5315.000(Ft.)
Downstream point elevation = 4829.000(Ft.)
Flow length = 1756.000(Ft.)

Travel time = 2.15 min.

Time of concentration = 16.37 min.

Depth of flow = 0.864 (Ft.)

Average velocity = 13.638(Ft/s)

Total irregular channel flow = 109.774 (CFS)

Irregular channel normal depth above invert elev. = 0.864 (Ft.)
Average velocity of channel(s) = 13.638(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00
Adjusted SCS curve number for AMC 3 = 92.80



Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.140(In/Hr)
Rainfall intensity = 3.451 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.865

Subarea runoff = 39.698 (CFS) for 16.250 (Ac.)

Total runoff = 129.592 (CFS)

Effective area this stream = 43.42 (Ac.)

Total Study Area (Main Stream No. 2) = 437.26 (Ac.)

Area averaged Fm value = 0.135(In/Hr)

Depth of flow = 0.938(Ft.), Average velocity = 14.268(Ft/s)

s o o S T I o o L L B Rt o o s o o e S B B o e I e
Process from Point/Station 720.000 to Point/Station 730.000
***%* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 43.420 (Ac.)

Runoff from this stream = 129.592 (CFS)

Time of concentration = 16.37 min.

Rainfall intensity = 3.451 (In/Hr)

Area averaged loss rate (Fm) = 0.1346 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

e B B s o o o S s 1 1 o o T o T B B o A o S SR A A A
Process from Point/Station 800.000 to Point/Station 810.000
**k%k% INITIAL AREA EVALUATION ***%*

UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A =
Decimal fraction soil group B =
Decimal fraction soil group C = 0.180

Decimal fraction soil group D = 0.820

SCS curve number for soil (AMC 2) = 88.46

Adjusted SCS curve number for AMC 3 = 97.69

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.046 (In/Hr)
Initial subarea data:

Initial area flow distance = 964.000(Ft.)

Top (of initial area) elevation = 5664.000(Ft.)

Bottom (of initial area) elevation = 5225.000(Ft.)

Difference in elevation = 439.000 (Ft.)

Slope = 0.45539 s(%)= 45,54

TC = k(0.525)*[ (length”3)/ (elevation change)]"0.2

Initial area time of concentration = 9.596 min.

Rainfall intensity = 5.015(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.892
Subarea runoff = 44,720 (CFS)

.000
.000

O O O o

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.046 (In/Hr)

B I T o T T e N I - = = NI
Process from Point/Station 810.000 to Point/Station 730.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*




Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.109(Ft.), Average velocity = 13.416(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 156.925(CFS)

! ! flow top width = 16.092 (Ft.)

! ! velocity= 13.416 (Ft/s)

! ! area = 11.697(Sg.Ft)

! ! Froude number = 2.773
Upstream point elevation = 5225.000(Ft.)
Downstream point elevation = 4829.000(Ft.)
Flow length = 1949.000(Ft.)

Travel time = 2.42 min.

Time of concentration = 12.02 min.

Depth of flow = 1.109(Ft.)

Average velocity = 13.416(Ft/s)

Total irregular channel flow = 156.925(CFS)

Irregular channel normal depth above invert elev. = 1.109(Ft.)
Average velocity of channel(s) = 13.416(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.240

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.750

SCS curve number for soil (AMC 2) = 86.33

Adjusted SCS curve number for AMC 3 = 97.27

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.054 (In/Hr)
Rainfall intensity = 4.284 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.889

Subarea runoff = 224 .348 (CFS) for 60.660 (Ac.)

Total runoff = 269.068 (CFS)

Effective area this stream = 70.66 (Ac.)

Total Study Area (Main Stream No. 2) = 507.92 (Ac.)

Area averaged Fm value = 0.053(In/Hr)

Depth of flow = 1.431(Ft.), Average velocity = 15.468(Ft/s)
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Process from Point/Station 810.000 to Point/Station 730.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 70.660 (Ac.)
Runoff from this stream = 269.068 (CFS)
Time of concentration = 12.02 min.

Rainfall intensity = 4.284 (In/Hr)



Area averaged loss rate (Fm) = 0.0529(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 129.59 43.420 16.37 0.135 3.451
2 269.07 70.660 12.02 0.053 4.284
QOmax (1) =
1.000 * 1.000 * 129.592) +
0.803 * 1.000 * 269.068) + = 345.682
Omax (2) =
1.251 * 0.734 * 129.592) +
1.000 * 1.000 * 269.068) + = 388.123

Total of 2 streams to confluence:
Flow rates before confluence point:
129.592 269.068
Maximum flow rates at confluence using above data:
345.682 388.123
Area of streams before confluence:
43.420 70.660
Effective area values after confluence:
114.080 102.541
Results of confluence:
Total flow rate = 388.123 (CFS)
Time of concentration = 12.018 min.
Effective stream area after confluence = 102.541 (Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.084 (In/Hr)
Study area total (this main stream) = 114.08 (Ac.)

B I A R BN
Process from Point/Station 730.000 to Point/Station 740.000
** %% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 2.041(Ft.), Average velocity = 14.754(Ft/s)
*kxkxkx TIrregular Channel Data ****xkxxkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 457.848 (CFS)
! ! flow top width = 25.410(Ft.)
! ! velocity= 14.754 (Ft/s)
! ! area = 31.032(Sg.Ft)

! ! Froude number = 2.353



Upstream point elevation = 4829.000(Ft.)
Downstream point elevation = 4580.000(Ft.)
Flow length = 2018.000(Ft.)

Travel time = 2.28 min.

Time of concentration = 14.30 min.

Depth of flow = 2.041(Ft.)

Average velocity = 14.754(Ft/s)

Total irregular channel flow = 457.848 (CFS)
Irregular channel normal depth above invert elev. = 2.041 (Ft.)
Average velocity of channel(s) = 14.754(Ft/s)
Adding area flow to channel

UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.380

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.610

SCS curve number for soil (AMC 2) = 84.79

Adjusted SCS curve number for AMC 3 = 96.87

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.062 (In/Hr)
Rainfall intensity = 3.794 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.882

Subarea runoff = 139.371(CFS) for 55.130(Ac.)

Total runoff = 527.494 (CFS)

Effective area this stream = 157.67 (Ac.)

Total Study Area (Main Stream No. 2) = 563.05(Ac.)

Area averaged Fm value = 0.076 (In/Hr)

Depth of flow = 2.173(Ft.), Average velocity = 15.299(Ft/s)
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Process from Point/Station 740.000 to Point/Station 750.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 2.350(Ft.), Average velocity = 15.464(Ft/s)
*kxkxkx TIrregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 608.490 (CFS)

! ! flow top width = 28.496 (Ft.)

! ! velocity= 15.464 (Ft/s)

! ! area = 39.350(Sg.Ft)

! ! Froude number = 2.319
Upstream point elevation = 4580.000 (Ft.)
Downstream point elevation = 4300.000(Ft.)
Flow length = 2432.000(Ft.)

Travel time = 2.62 min.

Time of concentration = 16.92 min.



Depth of flow = 2.350 (Ft.)

Average velocity = 15.464(Ft/s)

Total irregular channel flow = 608.490 (CFS)

Irregular channel normal depth above invert elev. = 2.350(Ft.)
Average velocity of channel(s) = 15.464(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.660

Decimal fraction soil group C = 0.010

Decimal fraction soil group D = 0.330

SCS curve number for soil (AMC 2) = 81.71

Adjusted SCS curve number for AMC 3 = 95.03

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.098(In/Hr)
Rainfall intensity = 3.372(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.878

Subarea runoff = 161.941 (CFS) for 75.260 (Ac.)

Total runoff = ©689.435 (CFS)

Effective area this stream = 232.93 (Ac.)

Total Study Area (Main Stream No. 2) = 638.31 (Ac.)

Area averaged Fm value = 0.083(In/Hr)

Depth of flow = 2.481(Ft.), Average velocity = 15.964(Ft/s)
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Process from Point/Station 740.000 to Point/Station 750.000
** %% CONFLUENCE OF MAIN STREAMS **x*xx*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 232.931 (Ac.)

Runoff from this stream = ©689.435 (CFS)

Time of concentration = 16.92 min.

Rainfall intensity = 3.372(In/Hr)

Area averaged loss rate (Fm) = 0.0831(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 983.94 380.913 21.50 0.077 2.851
2 ©689.44 232.931 16.92 0.083 3.372
Qmax (1) =
1.000 * 1.000 * 983.942) +
0.842 * 1.000 * 689.435) + = 1564.282
Qmax (2) =
1.188 * 0.787 * 983.942) +
1.000 * 1.000 * 689.435) + = 1609.103

Total of 2 main streams to confluence:

Flow rates before confluence point:
984.942 690.435

Maximum flow rates at confluence using above data:
1564.282 1609.103



Area of streams before confluence:

380.913 232.931
Effective area values after confluence:
613.844 532.724

Results of confluence:

Total flow rate = 1609.103 (CFS)

Time of concentration = 16.919 min.

Effective stream area after confluence = 532.724 (Ac.)
Study area average Pervious fraction(Ap) = 1.000

Study area average soil loss rate(Fm) = 0.079(In/Hr)
Study area total = 613.84 (Ac.)

End of computations, Total Study Area = 638.31 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 83.5






Haul Road and Drainage East of Quarry



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/22/11

White Knob Haul Road
Haul Road and Drainage East of Quarry
2 Year Flow

KRk Kk Kk x Hydrology Study Control Information ******xxxx
Rational hydrology study storm event year is 2.0
Computed rainfall intensity:

Storm year = 2.00 1 hour rainfall = 0.491 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 442 .000 to Point/Station 445,000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 441 .000(Ft.)

Top (of initial area) elevation = 4978.000(Ft.)

Bottom (of initial area) elevation = 4918.000(Ft.)

Difference in elevation = 60.000(Ft.)

Slope = 0.13605 s(%)= 13.61

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 8.937 min.

Rainfall intensity = 1.862 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.705
Subarea runoff = 0.696 (CFS)

Total initial stream area = 0.530 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)
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Process from Point/Station 445,000 to Point/Station 450.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.030(Ft.), Average velocity = 1.311(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 1.180(CFS)

! ! flow top width = 30.120(Ft.)

! ! velocity= 1.311(Ft/s)

! ! area = 0.900(Sg.Ft)

! ! Froude number = 1.336
Upstream point elevation = 4918.000(Ft.)
Downstream point elevation = 4810.000(Ft.)
Flow length = 804.000 (Ft.)

Travel time = 10.22 min.

Time of concentration = 19.16 min.

Depth of flow = 0.030(Ft.)

Average velocity = 1.311(Ft/s)

Total irregular channel flow = 1.180 (CFS)

Irregular channel normal depth above invert elev. = 0.030(Ft.)
Average velocity of channel (s) = 1.311(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.092 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.567

Subarea runoff = 0.878(CFS) for 2.010 (Ac.)

Total runoff = 1.573(CFS)

Effective area this stream = 2.54 (Ac.)

Total Study Area (Main Stream No. 1) = 2.54 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.036(Ft.), Average velocity = 1.470(Ft/s)
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Process from Point/Station 450.000 to Point/Station 455.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.046 (Ft.), Average velocity = 1.767(Ft/s)
**kxkxkx TIrregular Channel Data ******xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 2.425(CFS)
! ! flow top width = 30.182(Ft.)
! ! velocity= 1.767 (Ft/s)
! ! area = 1.373(Sg.Ft)
! ! Froude number = 1.460
Upstream point elevation = 4810.000(Ft.)

Downstream point elevation = 4562.000(Ft.)
Flow length = 1778.000(Ft.)

Travel time = 16.77 min.

Time of concentration = 35.93 min.

Depth of flow = 0.046 (Ft.)

Average velocity = 1.767 (Ft/s)

Total irregular channel flow = 2.425(CFS)

Irregular channel normal depth above invert elev. = 0.046 (Ft.)

Average velocity of channel(s) = 1.767(Ft/s)
Adding area flow to channel

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 0.703(In/Hr) for a 2.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.383

Subarea runoff = 1.621(CFS) for 9.310 (Ac.)
Total runoff = 3.194 (CFS)

Effective area this stream = 11.85(Ac.)

Total Study Area (Main Stream No. 1) = 11.85(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.054 (Ft.), Average velocity = 1.972(Ft/s)

L L L L L L o R R S S

Process from Point/Station 455.000 to Point/Station 460.000
***x* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*
Estimated mean flow rate at midpoint of channel = 0.000 (CFS)

Depth of flow = 0.065(Ft.), Average velocity = 2.221(Ft/s)

**kxkxkx Irregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 4.366 (CFS)

! ! flow top width = 30.261 (Ft.)

! ! velocity= 2.221 (Ft/s)

! ! area = 1.966(Sg.Ft)

! ! Froude number = 1.535
Upstream point elevation = 4562.000(Ft.)
Downstream point elevation = 4482.000(Ft.)
Flow length = 584.000 (Ft.)

Travel time = 4.38 min.

Time of concentration = 40.31 min.

Depth of flow = 0.065(Ft.)

Average velocity = 2.221 (Ft/s)

Total irregular channel flow = 4.366 (CFS)

Irregular channel normal depth above invert elev. = 0.065(Ft.)
Average velocity of channel(s) = 2.221(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 0.649 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.340

Subarea runoff = 2.256 (CFS) for 12.860 (Ac.)

Total runoff = 5.450 (CFS)

Effective area this stream = 24 .71 (Ac.)

Total Study Area (Main Stream No. 1) = 24.71 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.075(Ft.), Average velocity = 2.425(Ft/s)
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Process from Point/Station 460.000 to Point/Station 465.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 0.071(Ft.), Average velocity = 2.559 (Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 5.487 (CFS)
! ! flow top width = 30.285(Ft.)
' ' velocity= 2.559(Ft/s)

! ! area = 2.144 (Sg.Ft)



! ! Froude number = 1.695

Upstream point elevation = 4482.000(Ft.)

Downstream point elevation = 4319.000(Ft.)

Flow length = 1005.000(Ft.)

Travel time = 6.55 min.

Time of concentration = 46.86 min.

Depth of flow = 0.071(Ft.)

Average velocity = 2.559(Ft/s)

Total irregular channel flow = 5.487 (CFS)

Irregular channel normal depth above invert elev. = 0.071(Ft.)
Average velocity of channel(s) = 2.559 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
The area added to the existing stream causes a

a lower flow rate of Q = 4.887 (CFS)

therefore the upstream flow rate of Q = 5.450 (CFS) 1is being used
Rainfall intensity = 0.584 (In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.278

Subarea runoff = 0.000(CFS) for 5.420 (Ac.)

Total runoff = 5.450 (CFS)

Effective area this stream = 30.13 (Ac.)

Total Study Area (Main Stream No. 1) = 30.13 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.071(Ft.), Average velocity = 2.552 (Ft/s)

B I A R BN
Process from Point/Station 460.000 to Point/Station 465.000
**** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 30.130 (Ac.)

Runoff from this stream = 5.450 (CFS)

Time of concentration = 46.86 min.

Rainfall intensity = 0.584 (In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000
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Process from Point/Station 600.000 to Point/Station 610.000
****% TNITIAL AREA EVALUATION ****

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 89.00



Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.211(In/Hr)
Initial subarea data:

Initial area flow distance = 911.000(Ft.)

Top (of initial area) elevation = 5633.000(Ft.)

Bottom (of initial area) elevation = 5200.000 (Ft.)

Difference in elevation = 433.000 (Ft.)

Slope = 0.47530 s(%)= 47.53

TC = k(0.525)*[(length"3)/(elevation change)]"0.2

Initial area time of concentration = 9.302 min.

Rainfall intensity = 1.810(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.795
Subarea runoff = 14.397 (CFS)

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.211(In/Hr)

e o o o O o o R o o o S L B o T o o o B B B b o Jn S IS
Process from Point/Station 610.000 to Point/Station 620.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.455(Ft.), Average velocity = 8.708 (Ft/s)
*x*xk*xxx Jrregular Channel Data **x***xxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 28.805(CFS)

! ! flow top width = 9.548 (Ft.)

! ! velocity= 8.708 (Ft/s)

! ! area = 3.308(Sg.Ft)

! ! Froude number = 2.607
Upstream point elevation = 5200.000(Ft.)
Downstream point elevation = 4975.000(Ft.)
Flow length = 984.000(Ft.)

Travel time = 1.88 min.

Time of concentration = 11.19 min.

Depth of flow = 0.455(Ft.)

Average velocity = 8.708 (Ft/s)

Total irregular channel flow = 28.805(CFS)

Irregular channel normal depth above invert elev. = 0.455(Ft.)
Average velocity of channel (s) = 8.708 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 89.00
Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.211(In/Hr)



Rainfall intensity = 1.591 (In/Hr) for a 2.0 year storm
Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.781

Subarea runoff = 28.753(CFS) for 24.730 (Ac.)

Total runoff = 43.150 (CFS)

Effective area this stream = 34.73 (Ac.)

Total Study Area (Main Stream No. 1) = 64.86 (Ac.)

Area averaged Fm value = 0.211(In/Hr)

Depth of flow = 0.563(Ft.), Average velocity = 9.801(Ft/s)

T T
Process from Point/Station 620.000 to Point/Station 630.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*xx*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.889(Ft.), Average velocity = 9.497 (Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 79.721 (CFS)

! ! flow top width = 13.888 (Ft.)

! ! velocity= 9.497 (Ft/s)

! ! area = 8.394 (Sqg.Ft)

! ! Froude number = 2.153
Upstream point elevation = 4975.000(Ft.)
Downstream point elevation = 4640.000(Ft.)
Flow length = 2576.000(Ft.)

Travel time = 4.52 min.

Time of concentration = 15.71 min.

Depth of flow = 0.889 (Ft.)

Average velocity = 9.497 (Ft/s)

Total irregular channel flow = 79.721 (CFS)

Irregular channel normal depth above invert elev. = 0.889(Ft.)
Average velocity of channel(s) = 9.497 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.460

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.540

SCS curve number for soil (AMC 2) = 83.94

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.302(In/Hr)
Rainfall intensity = 1.255(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.701

Subarea runoff = 73.070 (CFS) for 97.450 (Ac.)

Total runoff = 116.220 (CFS)

Effective area this stream = 132.18 (Ac.)



Total Study Area (Main Stream No. 1) = 162.31 (Ac.)
Area averaged Fm value = 0.278 (In/Hr)
Depth of flow = 1.069(Ft.), Average velocity = 10.514(Ft/s)

T T
Process from Point/Station 630.000 to Point/Station 465.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME **x*x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.007(Ft.), Average velocity = 11.672(Ft/s)
*Hxxxkxx Trregular Channel Data ***x**xxkxx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 117.902 (CFS)

! ! flow top width = 15.068 (Ft.)

! ! velocity= 11.672(Ft/s)

! ! area = 10.102(Sg.Ft)

! ! Froude number = 2.512
Upstream point elevation = 4640.000(Ft.)
Downstream point elevation = 4319.000(Ft.)
Flow length = 1875.000(Ft.)

Travel time = 2.68 min.

Time of concentration = 18.38 min.

Depth of flow = 1.007(Ft.)

Average velocity = 11.672(Ft/s)

Total irregular channel flow = 117.902 (CFS)

Irregular channel normal depth above invert elev. = 1.007(Ft.)
Average velocity of channel(s) = 11.672(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.124(In/Hr) for a 2.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.659

Subarea runoff = 3.266 (CFS) for 29.060 (Ac.)

Total runoff = 119.485(CFS)

Effective area this stream = 161.24 (Ac.)

Total Study Area (Main Stream No. 1) = 191.37 (Ac.)

Area averaged Fm value = 0.300(In/Hr)

Depth of flow = 1.013(Ft.), Average velocity = 11.714(Ft/s)

e



Process from Point/Station 630.000 to Point/Station 465.000

***x* CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 161.240 (Ac.)

Runoff from this stream = 119.485(CFS)

Time of concentration = 18.38 min.

Rainfall intensity = 1.124(In/Hr)

Area averaged loss rate (Fm) = 0.3004 (In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm Rainfall Intensity
No. (CFS) (Ac.) (min) (In/Hr) (In/Hr)
1 5.45 30.130 46.86 0.404 0.584
2 119.49 161.240 18.38 0.300 1.124
QOmax (1) =
1.000 * 1.000 * 5.450) +
0.344 * 1.000 * 119.485) + = 46.564
Qmax (2) =
3.997 * 0.392 = 5.450) +
1.000 = 1.000 = 119.485) + = 128.030

Total of 2 streams to confluence:
Flow rates before confluence point:
5.450 119.485
Maximum flow rates at confluence using above data:
46.564 128.030
Area of streams before confluence:
30.130 161.240
Effective area values after confluence:
191.370 173.060
Results of confluence:
Total flow rate = 128.030 (CFS)
Time of concentration = 18.383 min.
Effective stream area after confluence = 173.060 (Ac.)
Study area average Pervious fraction(Ap) = 1.000
Study area average soil loss rate(Fm) = 0.317(In/Hr)
Study area total (this main stream) = 191.37 (Ac.)
End of computations, Total Study Area = 191.37 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged SCS curve number = 83.0



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/22/11

White Knob Haul Road
Haul Road and Drainage East of Quarry
10 Year Flow

KRk Kk Kk x Hydrology Study Control Information ******kxxxx
Rational hydrology study storm event year is 10.0
Computed rainfall intensity:

Storm year = 10.00 1 hour rainfall = 0.811 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 442 .000 to Point/Station 445,000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 441 .000(Ft.)

Top (of initial area) elevation = 4978.000(Ft.)

Bottom (of initial area) elevation = 4918.000(Ft.)

Difference in elevation = 60.000(Ft.)

Slope = 0.13605 s(%)= 13.61

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 8.937 min.

Rainfall intensity = 3.075(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.782
Subarea runoff = 1.274 (CFS)

Total initial stream area = 0.530 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)
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Process from Point/Station 445,000 to Point/Station 450.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.047(Ft.), Average velocity = 1.766(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 2.494 (CFS)

! ! flow top width = 30.188(Ft.)

! ! velocity= 1.767 (Ft/s)

! ! area = 1.412(Sqg.Ft)

! ! Froude number = 1.440
Upstream point elevation = 4918.000(Ft.)
Downstream point elevation = 4810.000(Ft.)
Flow length = 804.000 (Ft.)

Travel time = 7.59 min.

Time of concentration = 16.52 min.

Depth of flow = 0.047(Ft.)

Average velocity = 1.766(Ft/s)

Total irregular channel flow = 2.494 (CFS)

Irregular channel normal depth above invert elev. = 0.047 (Ft.)
Average velocity of channel (s) = 1.766(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.000(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.718

Subarea runoff = 2.376 (CFS) for 2.010 (Ac.)

Total runoff = 3.650 (CFS)

Effective area this stream = 2.54 (Ac.)

Total Study Area (Main Stream No. 1) = 2.54 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.059(Ft.), Average velocity = 2.056(Ft/s)
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Process from Point/Station 450.000 to Point/Station 455.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.088(Ft.), Average velocity = 2.724 (Ft/s)
**kxkxkx TIrregular Channel Data ******xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 7.204 (CFS)
! ! flow top width = 30.351(Ft.)
! ! velocity= 2.724 (Ft/s)
! ! area = 2.644 (Sgq.Ft)
! ! Froude number = 1.627
Upstream point elevation = 4810.000(Ft.)

Downstream point elevation = 4562.000(Ft.)
Flow length = 1778.000(Ft.)

Travel time = 10.88 min.

Time of concentration = 27.40 min.

Depth of flow = 0.088 (Ft.)

Average velocity = 2.724 (Ft/s)

Total irregular channel flow = 7.204 (CFS)

Irregular channel normal depth above invert elev. = 0.088 (Ft.)

Average velocity of channel (s) = 2.724 (Ft/s)
Adding area flow to channel

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.404 (In/Hr) for a 10.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.641

Subarea runoff = 7.018 (CFS) for 9.310 (Ac.)
Total runoff = 10.668 (CFS)

Effective area this stream = 11.85(Ac.)

Total Study Area (Main Stream No. 1) = 11.85(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.111(Ft.), Average velocity = 3.183(Ft/s)

L L L L L L o R R S S

Process from Point/Station 455.000 to Point/Station 460.000
***x* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*
Estimated mean flow rate at midpoint of channel = 0.000 (CFS)

Depth of flow = 0.140(Ft.), Average velocity = 3.671(Ft/s)

**kxkxkx Irregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 15.513 (CFS)

! ! flow top width = 30.558 (Ft.)

! ! velocity= 3.671(Ft/s)

! ! area = 4.225(Sgq.Ft)

! ! Froude number = 1.740
Upstream point elevation = 4562.000(Ft.)
Downstream point elevation = 4482.000(Ft.)
Flow length = 584.000 (Ft.)

Travel time = 2.65 min.

Time of concentration = 30.05 min.

Depth of flow = 0.140 (Ft.)

Average velocity = 3.671(Ft/s)

Total irregular channel flow = 15.513 (CFS)

Irregular channel normal depth above invert elev. = 0.140 (Ft.)
Average velocity of channel(s) = 3.671(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.316(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.624

Subarea runoff = 9.623(CFS) for 12.860 (Ac.)

Total runoff = 20.291 (CFS)

Effective area this stream = 24 .71 (Ac.)

Total Study Area (Main Stream No. 1) = 24.71 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.164 (Ft.), Average velocity = 4.082 (Ft/s)
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Process from Point/Station 460.000 to Point/Station 465.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 0.160(Ft.), Average velocity = 4.365(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 21.126 (CFS)
! ! flow top width = 30.639(Ft.)
' ' velocity= 4.365(Ft/s)

! ! area = 4.840 (Sg.Ft)



! ! Froude number = 1.935

Upstream point elevation = 4482.000(Ft.)

Downstream point elevation = 4319.000(Ft.)

Flow length = 1005.000(Ft.)

Travel time = 3.84 min.

Time of concentration = 33.89 min.

Depth of flow = 0.160(Ft.)

Average velocity = 4.365(Ft/s)

Total irregular channel flow = 21.126 (CFS)

Irregular channel normal depth above invert elev. = 0.160(Ft.)
Average velocity of channel(s) = 4.365(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.210(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.600

Subarea runoff = 1.572(CFS) for 5.420 (Ac.)

Total runoff = 21.862 (CFS)

Effective area this stream = 30.13 (Ac.)

Total Study Area (Main Stream No. 1) = 30.13 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.163(Ft.), Average velocity = 4.424 (Ft/s)

A T R BN
Process from Point/Station 460.000 to Point/Station 465.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 30.130 (Ac.)

Runoff from this stream = 21.862 (CFS)

Time of concentration = 33.89 min.

Rainfall intensity = 1.210(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

T A R RIS
Process from Point/Station 600.000 to Point/Station 610.000
****% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 89.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.211(In/Hr)

Initial subarea data:
Initial area flow distance = 911.000(Ft.)



Top (of initial area) elevation = 5633.000(Ft.)

Bottom (of initial area) elevation = 5200.000(Ft.)

Difference in elevation = 433.000(Ft.)

Slope = 0.47530 s(%)= 47.53

TC = k(0.525)*[(length”3)/ (elevation change)]”0.2

Initial area time of concentration = 9.302 min.

Rainfall intensity = 2.990(In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.837
Subarea runoff = 25.017 (CFS)

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.211(In/Hr)

T T
Process from Point/Station 610.000 to Point/Station 620.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.615(Ft.), Average velocity = 10.287(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 51.095(CFS)

! ! flow top width = 11.151(Ft.)

! ! velocity= 10.287 (Ft/s)

! ! area = 4.967(Sq.Ft)

! ! Froude number = 2.716
Upstream point elevation = 5200.000(Ft.)
Downstream point elevation = 4975.000(Ft.)
Flow length = 984.000(Ft.)

Travel time = 1.59 min.

Time of concentration = 10.90 min.

Depth of flow = 0.615(Ft.)

Average velocity = 10.287(Ft/s)

Total irregular channel flow = 51.094 (CFS)

Irregular channel normal depth above invert elev. = 0.615(Ft.)
Average velocity of channel(s) = 10.287(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 89.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.211(In/Hr)
Rainfall intensity = 2.677 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.829



Subarea runoff = 52.068 (CFS) for 24.730 (Ac.)

Total runoff = 77.084 (CFS)

Effective area this stream = 34.73 (Ac.)

Total Study Area (Main Stream No. 1) = 64.86 (Ac.)

Area averaged Fm value = 0.211(In/Hr)

Depth of flow = 0.759(Ft.), Average velocity = 11.546(Ft/s)
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Process from Point/Station 620.000 to Point/Station 630.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 1.212(Ft.), Average velocity = 11.276(Ft/s)
¥**kxk*kx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 151.162 (CFS)

! ! flow top width = 17.121(Ft.)

! ! velocity= 11.276 (Ft/s)

! ! area = 13.406(Sg.Ft)

! ! Froude number = 2.2406
Upstream point elevation = 4975.000 (Ft.)
Downstream point elevation = 4640.000(Ft.)
Flow length = 2576.000(Ft.)

Travel time = 3.81 min.

Time of concentration = 14.70 min.

Depth of flow = 1.212(Ft.)

Average velocity = 11.276(Ft/s)

Total irregular channel flow = 151.162 (CFS)

Irregular channel normal depth above invert elev. = 1.212 (Ft.)
Average velocity of channel(s) = 11.276(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.460

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.540

SCS curve number for soil (AMC 2) = 83.94

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.302 (In/Hr)
Rainfall intensity = 2.170 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.785

Subarea runoff = 148.061 (CFS) for 97.450 (Ac.)
Total runoff = 225.145(CFS)

Effective area this stream = 132.18 (Ac.)

Total Study Area (Main Stream No. 1) = 162.31 (Ac.)
Area averaged Fm value = 0.278 (In/Hr)

Depth of flow = 1.461(Ft.), Average velocity = 12.521(Ft/s)
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Process from Point/Station 630.000 to Point/Station 465.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 1.394(Ft.), Average velocity = 13.991(Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 233.443 (CFS)

! ! flow top width = 18.940 (Ft.)

! ! velocity= 13.991 (Ft/s)

! ! area = 16.686(Sg.Ft)

! ! Froude number = 2.627
Upstream point elevation = 4640.000(Ft.)
Downstream point elevation = 4319.000(Ft.)
Flow length = 1875.000(Ft.)

Travel time = 2.23 min.

Time of concentration = 16.94 min.

Depth of flow = 1.394(Ft.)

Average velocity = 13.991 (Ft/s)

Total irregular channel flow = 233.443 (CFS)

Irregular channel normal depth above invert elev. = 1.394 (Ft.)
Average velocity of channel(s) = 13.991(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.966 (In/Hr) for a 10.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.762

Subarea runoff = 16.524 (CFS) for 29.060 (Ac.)

Total runoff = 241.669 (CFS)

Effective area this stream = 161.24 (Ac.)

Total Study Area (Main Stream No. 1) = 191.37 (Ac.)

Area averaged Fm value = 0.300(In/Hr)

Depth of flow = 1.417(Ft.), Average velocity = 14.118(Ft/s)
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Process from Point/Station 630.000 to Point/Station 465.000
**** CONFLUENCE OF MINOR STREAMS ****




Along Main Stream number: 1 in normal stream number 2

Stream flow area = 161.240 (Ac.)

Runoff from this stream = 241.669 (CFS)
Time of concentration = 16.94 min.
Rainfall intensity = 1.966(In/Hr)

Area averaged loss rate (Fm) = 0.3004 (In/
Area averaged Pervious ratio (Ap) = 1.0000

Summary of stream data:

Stream Flow rate Area TC Fm
No. (CFS) (Ac.) (min) (In/Hr)
1 21.86 30.130 33.89 0.404
2 241 .67 161.240 16.94 0.300
QOmax (1) =
1.000 * 1.000 * 21.862) +
0.546 * 1.000 * 241.669) + =
Omax (2) =
1.938 * 0.500 * 21.862) +
1.000 * 1.000 * 241.669) + =

Total of 2 streams to confluence:
Flow rates before confluence point:
21.862 241.669
Maximum flow rates at confluence using above
153.817 262.843
Area of streams before confluence:
30.130 161.240
Effective area values after confluence:
191.370 176.299
Results of confluence:
Total flow rate = 262 .843 (CFS)
Time of concentration = 16.937 min.
Effective stream area after confluence =
Study area average Pervious fraction (Ap) =
Study area average soil loss rate(Fm) = 0
Study area total (this main stream) = 19
End of computations, Total Study Area =
The following figures may
be used for a unit hydrograph study of the s
Note: These figures do not consider reduced
effects caused by confluences in the rationa

Area averaged pervious area fraction(Ap) = 1
Area averaged SCS curve number = 83.0

Hr)

Rainfall Intensity
(In/Hr)

1.210
1.966

153.817

262.843

data:

176.299 (Ac.)
1.000
.317 (In/Hr)
1.37(Ac.)

191.37 (Ac.)

ame area.
effective area

1 equation.

.000



San Bernardino County Rational Hydrology Program
(Hydrology Manual Date - August 1986)

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2005 Version 7.1
Rational Hydrology Study Date: 07/22/11

White Knob Haul Road
Haul Road and Drainage East of Quarry
25 Year Flow

KRk Kk Kk x Hydrology Study Control Information ******kxxxx
Rational hydrology study storm event year is 25.0
Computed rainfall intensity:

Storm year = 25.00 1 hour rainfall = 1.030 (In.)
Slope used for rainfall intensity curve b = 0.7000
Soil antecedent moisture condition (AMC) = 2

o e o O T A o L e a2 L o A Y
Process from Point/Station 442 .000 to Point/Station 445,000
***x*% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Initial subarea data:

Initial area flow distance = 441 .000(Ft.)

Top (of initial area) elevation = 4978.000(Ft.)

Bottom (of initial area) elevation = 4918.000(Ft.)

Difference in elevation = 60.000(Ft.)

Slope = 0.13605 s(%)= 13.61

TC = k(0.525)*[(length”3)/(elevation change)]"0.2

Initial area time of concentration = 8.937 min.

Rainfall intensity = 3.906 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.807
Subarea runoff = 1.671(CFS)

Total initial stream area = 0.530 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.404 (In/Hr)

s L A o o e A o S B o A A o s e o o o o S R SR SR A
Process from Point/Station 445,000 to Point/Station 450.000



**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.057(Ft.), Average velocity = 2.005(Ft/s)
¥**kxkxkx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 3.430 (CFS)

! ! flow top width = 30.227(Ft.)

! ! velocity= 2.006(Ft/s)

! ! area = 1.710(Sg.Ft)

! ! Froude number = 1.486
Upstream point elevation = 4918.000(Ft.)
Downstream point elevation = 4810.000(Ft.)
Flow length = 804.000 (Ft.)

Travel time = 6.68 min.

Time of concentration = 15.62 min.

Depth of flow = 0.057(Ft.)

Average velocity = 2.005(Ft/s)

Total irregular channel flow = 3.430 (CFS)

Irregular channel normal depth above invert elev. = 0.057 (Ft.)
Average velocity of channel (s) = 2.005(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 2.642 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.763

Subarea runoff = 3.447 (CFS) for 2.010 (Ac.)

Total runoff = 5.118 (CFS)

Effective area this stream = 2.54 (Ac.)

Total Study Area (Main Stream No. 1) = 2.54 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.072(Ft.), Average velocity = 2.352(Ft/s)

s e L o e L L S L A o s s 2 A s o s A e e O ol ol S
Process from Point/Station 450.000 to Point/Station 455.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

Estimated mean flow rate at midpoint of channel = 0.000 (CFS)
Depth of flow = 0.110(Ft.), Average velocity = 3.173(Ft/s)
**kxkxkx TIrregular Channel Data ******xkxkx



Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 10.586 (CFS)
! ! flow top width = 30.442 (Ft.)
! ! velocity= 3.173(Ft/s)
! ! area = 3.336(Sg.Ft)
! ! Froude number = 1.689
Upstream point elevation = 4810.000(Ft.)

Downstream point elevation = 4562.000(Ft.)

Flow length = 1778.000(Ft.)

Travel time = 9.34 min.

Time of concentration = 24.96 min.
Depth of flow = 0.110(Ft.)

Average velocity = 3.173(Ft/s)

Total irregular channel flow = 10.585(CFS)

Irregular channel normal depth above invert elev. = 0.110(Ft.)

Average velocity of channel(s) = 3.173(Ft/s)
Adding area flow to channel

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.903(In/Hr) for a 25.0 year storm
Effective runoff coefficient used for area, (total area with modified

rational method) (Q=KCIA) is C = 0.709

Subarea runoff = 10.877 (CFS) for 9.310 (Ac.)
Total runoff = 15.995(CFS)

Effective area this stream = 11.85(Ac.)

Total Study Area (Main Stream No. 1) = 11.85(Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.141(Ft.), Average velocity = 3.736(Ft/s)

L L L L L L o R R S S

Process from Point/Station 455.000 to Point/Station 460.000
***x* TRREGULAR CHANNEL FLOW TRAVEL TIME ***x*
Estimated mean flow rate at midpoint of channel = 0.000 (CFS)

Depth of flow = 0.179(Ft.), Average velocity = 4.323(Ft/s)

**kxkxkx Irregular Channel Data ****x*xkxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00



Manning's 'N' friction factor = 0.040

Sub-Channel flow = 23.475 (CFS)

! ! flow top width = 30.715(Ft.)

! ! velocity= 4,323 (Ft/s)

! ! area = 5.430(Sqg.Ft)

! ! Froude number = 1.812
Upstream point elevation = 4562.000(Ft.)
Downstream point elevation = 4482.000(Ft.)
Flow length = 584.000 (Ft.)

Travel time = 2.25 min.

Time of concentration = 27.21 min.

Depth of flow = 0.179(Ft.)

Average velocity = 4,323 (Ft/s)

Total irregular channel flow = 23.475(CFS)

Irregular channel normal depth above invert elev. = 0.179(Ft.)
Average velocity of channel(s) = 4.323(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.792(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.697

Subarea runoff = 14.875(CFS) for 12.860 (Ac.)

Total runoff = 30.871 (CFS)

Effective area this stream = 24 .71 (Ac.)

Total Study Area (Main Stream No. 1) = 24.71 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.211(Ft.), Average velocity = 4.815(Ft/s)
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Process from Point/Station 460.000 to Point/Station 465.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000(CFS)
Depth of flow = 0.206(Ft.), Average velocity = 5.168 (Ft/s)
*x*xk*xxx Trregular Channel Data ***x***xxxxkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 10.00
2 20.00 0.00
3 50.00 0.00
4 70.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 32.448 (CFS)
! ! flow top width = 30.826(Ft.)
' ' velocity= 5.168 (Ft/s)

! ! area = 6.278 (Sq.Ft)



! ! Froude number = 2.018

Upstream point elevation = 4482.000(Ft.)

Downstream point elevation = 4319.000(Ft.)

Flow length = 1005.000(Ft.)

Travel time = 3.24 min.

Time of concentration = 30.45 min.

Depth of flow = 0.206 (Ft.)

Average velocity = 5.168 (Ft/s)

Total irregular channel flow = 32.448 (CFS)

Irregular channel normal depth above invert elev. = 0.206(Ft.)
Average velocity of channel(s) = 5.168 (Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 78.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.404 (In/Hr)
Rainfall intensity = 1.656(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.681

Subarea runoff = 3.091 (CFS) for 5.420 (Ac.)

Total runoff = 33.962 (CFS)

Effective area this stream = 30.13 (Ac.)

Total Study Area (Main Stream No. 1) = 30.13 (Ac.)

Area averaged Fm value = 0.404 (In/Hr)

Depth of flow = 0.212(Ft.), Average velocity = 5.262 (Ft/s)

A T R BN
Process from Point/Station 460.000 to Point/Station 465.000
** %% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 30.130 (Ac.)

Runoff from this stream = 33.962 (CFS)

Time of concentration = 30.45 min.

Rainfall intensity = 1.656(In/Hr)

Area averaged loss rate (Fm) = 0.4035(In/Hr)
Area averaged Pervious ratio (Ap) = 1.0000

T A R RIS
Process from Point/Station 600.000 to Point/Station 610.000
****% TNITIAL AREA EVALUATION **x*x*

UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 89.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.211(In/Hr)

Initial subarea data:
Initial area flow distance = 911.000(Ft.)



Top (of initial area) elevation = 5633.000(Ft.)

Bottom (of initial area) elevation = 5200.000(Ft.)

Difference in elevation = 433.000(Ft.)

Slope = 0.47530 s(%)= 47.53

TC = k(0.525)*[(length”3)/ (elevation change)]”0.2

Initial area time of concentration = 9.302 min.

Rainfall intensity = 3.798 (In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.850
Subarea runoff = 32.284 (CFS)

Total initial stream area = 10.000 (Ac.)
Pervious area fraction = 1.000
Initial area Fm value = 0.211(In/Hr)

T T
Process from Point/Station 610.000 to Point/Station 620.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 0.704 (Ft.), Average velocity = 11.076(Ft/s)
*x*x*x*xx Trregular Channel Data ***xxx&kx*xx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 66.399 (CFS)

! ! flow top width = 12.037(Ft.)

! ! velocity= 11.076 (Ft/s)

! ! area = 5.995(Sqg.Ft)

! ! Froude number = 2.766
Upstream point elevation = 5200.000(Ft.)
Downstream point elevation = 4975.000(Ft.)
Flow length = 984.000(Ft.)

Travel time = 1.48 min.

Time of concentration = 10.78 min.

Depth of flow = 0.704 (Ft.)

Average velocity = 11.076(Ft/s)

Total irregular channel flow = 66.399 (CFS)

Irregular channel normal depth above invert elev. = 0.704 (Ft.)
Average velocity of channel(s) = 11.076(Ft/s)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea

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

SCS curve number for soil (AMC 2) = 89.00

Pervious ratio(Ap) = 1.0000 Max loss rate (Fm)= 0.211(In/Hr)
Rainfall intensity = 3.425(In/Hr) for a 25.0 year storm

Effective runoff coefficient used for area, (total area with modified
rational method) (Q=KCIA) is C = 0.845



Subarea runoff = 68.177(CFS) for 24.730 (Ac.)

Total runoff = 100.462 (CFS)

Effective area this stream = 34.73 (Ac.)

Total Study Area (Main Stream No. 1) = 64.86 (Ac.)

Area averaged Fm value = 0.211(In/Hr)

Depth of flow = 0.867(Ft.), Average velocity = 12.419(Ft/s)

s o o L T I o o O L S B e o o o e S S B B B e o S o e
Process from Point/Station 620.000 to Point/Station 630.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 0.000 (CFS3)
Depth of flow = 1.385(Ft.), Average velocity = 12.151(Ft/s)
¥**kxk*kx Trregular Channel Data ****xxkxxkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 10.00
2 50.00 0.00
3 55.00 0.00
4 105.00 10.00
Manning's 'N' friction factor = 0.040
Sub-Channel flow = 200.789 (CFS)

! ! flow top width = 18.854 (Ft.)

! ! velocity= 12.151 (Ft/s)

! ! area = 16.524 (Sg.Ft)

! ! 