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100.0 Introduction
Kimley-Horn and Associates has been retained to prepare a Hydrology Report for the proposed RCCD project in
Riverside, California. The purpose of this report is to demonstrate analysis of the hydrologic and hydraulic
conditions associated with the development of the project site. To do so, the following is the scope of this report:

Discuss the pre-development discharge patterns and points

Discuss the post-development discharge patterns and points

Determine the pre-development flow rates for the 2-year, 10-year, and 100-year storm event

Determine the post-development unmitigated flow rates for the 2-year, 10-year, and 100-year storm event
Analyze the required post-development onsite mitigation for up to the 100-year storm event

Discuss the potential for hydromodification downstream of the site

Size the onsite storm drain system, catch basins, and BMPs

Even though this report discusses stormwater, this report is not a Stormwater Pollution Prevention Plan (SWPPP),
a Groundwater Study, a Geotechnical Report, nor a Water Quality Management Plan (WQMP). Each of these
separate reports discusses separate aspects of stormwater. Portions of the Geotechnical Report are utilized and
referenced for the purpose of this report. Similarly, the stormwater mitigation requirements of the WQMP are
considered for sizing the BMPs used for this project.

100.1 Project Description
The Riverside Community College District project proposes to develop an existing site, a former development and
is fully paved, into a college campus. Site improvements include the development of approximately 9.68 acres into
two buildings, parking lots, sidewalk, and landscape areas. The scope of work also includes, but not limited to,
onsite grading, domestic water service, sanitary sewer service, storm drain infrastructure, concrete and asphalt
pavement, landscaping, and irrigation.

100.2 Location

The site is located at 6464 33" Street in the City of Jurupa Valley and is bounded by residential areas to the North,
East, and West, with the Union Pacific Railroad to the South.

100.3 Methodology

The hydrologic and hydraulic analyses were completed following the methods outlined in the Riverside County
Hydrology Manual. The rational method was used to estimate time of concentrations and peak flow rates generated
from the existing and proposed 2-year, 10-year, and 100-year storm events, and the synthetic unit hydrograph
method was used to determine the onsite existing and proposed hydrographs for the 1-hour, 3-hour, 6-hour, and 24-
hour duration of the 100-year storm event. To determine the outflow from the proposed BMPs, a basin routing
analysis was performed for the 100-year, 10-year, and 2-year storm event. Furthermore, since the project is not
located within an exempt area per the HCOC Applicability Map, the project is susceptible to hydromodification and
calculations comparing the pre-development and post-development conditions for a 2-year storm event were
performed.

The CivilDesign Engineering Software was used to compute the rational method, synthetic unit hydrograph, and
basin routing analyses, and the results are included in Appendices H, I, and J accordingly. For the rational method
analysis, precipitation data from NOAA Atlas 14 was used to compute the peak flow rates and time of concentration
for each drainage area. For the unit hydrograph and basin routing analyses, rainfall data from NOAA Atlas 14 was
used along with the stage-storage parameters of the detention system to obtain the runoff volume generated from
each drainage area and the peak outflows from the BMPs for the 100-year storm event.

The type of soil and soil conditions are major factors affecting infiltration/detention and storm water runoff as a

result. The Natural Resources Conservation Service (NRCS) has classified soil into general hydrologic soil groups

for comparing infiltration and runoff rates. Each group is based on properties that influence runoff, such as water

infiltration rate, texture, natural discharge, and moisture condition. The runoff potential is based on the amount of

runoff at the end of a long duration storm that occurs after wetting and swelling of the soil not protected by

vegetation. Using the United States Department of Agriculture Natural Resources Conservation Service Web Soil
1



Survey online tool, the hydrologic soil group classification for the area was determined to be A. Soil type A is
defined as soils having high infiltration rates (low runoff potential) when thoroughly wet.

In addition, based on the Percolation/Infiltration Testing prepared by Geocon West, Inc dated February 2025, the
site has low infiltration rates and is infeasible for infiltration BMPs.

In addition, antecedent moisture conditions (AMC) I, I, and III were used to calculate the peak flows and volumes
for the 2-year, 10-year, and 100-year storm events respectively based on the hydrology manual. See Appendix D
for the impervious percentages that correspond to each land use.

100.4 Drainage Characteristics
The site is in Zone X per the Federal Emergency Management Administration (FEMA) Flood Insurance Rate Map
(FIRM) map number 06065C0043H dated September 12, 2024. For reference, see the FIRM Map in Appendix B.

Flood Zone X is described as areas to be outside the 0.2% annual chance floodplain.
100.4.1 Pre-development (Existing) Condition

Under existing conditions, the site primarily drains south where it will ultimately outfall towards the Union Pacific
Railroad and ultimately discharge into the Santa Ana River.

Under existing conditions, the project site consists of one drainage area and Table 1 shows a summary of the pre-
development flows and volumes for the project site. See the Pre-Development Hydrology Exhibit in Appendix G
for more information, Appendix H for the Rational Method Calculations, and Appendix I for the Unit Hydrograph

Calculations.
Table 1: Onsite Pre-development (Existing) Flows
Area Area Q2 Quo Qu00 V2 240 | Vio,24-hr | V1o, 2-hr | Vi00,3hr | Vioo,6-hr | V100, 24-hr
Description | (acres) (cfs) (cfs) (cfs) (CF) (CF) (CF) (CF) (CF) (CF)
3.17 7,061
A 9.68 (Natural 16.92 | 26.91 (Natural 100,123 | 38,503 61,616 83,666 153,092
Conditions) Condlitions)

100.4.2 Post-development Condition

Stormwater runoff will sheet flow towards nearby catch basins and conveyed to a modular wetland system for
treatment. Afterwards, runoff is conveyed to an underground detention basin for peak flow mitigation. The
mitigated runoff will then head south to where it will be pumped towards a parkway drain that discharges the runoff
onto Union Pacific Railroad. All runoff from the site will ultimately discharge into the Santa Ana River and match
existing conditions. See Appendix C for the Construction Plans and Appendix G for the Post-Development
Hydrology Exhibit.

Table 2 shows a summary of the onsite post-development flows (unmitigated). For more information, refer to the
Post Development Hydrology Exhibit in Appendix G, the Rational Method Calculations in Appendix H, and the
Unit Hydrograph Calculations in Appendix I.

Table 2: Onsite Post-development Flows (Unmitigated)

Area Area Q; Qao Q00 V2,240 | Vio,24nr | Vioo,2-hr | Vioo,3hr | Vioo,6hr | Vioo,24-hr
Description | (acres) | (cfs) (cfs) (cfs) (CF) (CF) (CF) (CF) (CF) (CF)
A 9.68 11.04 | 18.37 29.24 44,422 69,975 32,822 47,811 62,857 107,702




100.5 Stormwater Mitigation
To prevent adverse impacts downstream of the project site, the project will mitigate peak flows such that it does not
exceed existing conditions for the 10-year, and the 100-year storm event. In addition, per the hydromodification
requirements, the 2-year storm event peak runoff being discharged will be mitigated such that it does not exceed
110% of the existing conditions for the 2-year storm event.

The detention system used for this project is a StormTech MC-7200 Detention System and a pump will be used to
discharge the runoff at a mitigated flow rate. The pump is restricted to discharge no more than the allowable flow
rate of 3.48 cfs, and to ensure that the basin and pump can accommodate the post-development flows, a basin routing
analysis was performed for the detention system, and the below tables provide a summary of the results. Refer to
Appendix J for more information on the proposed BMP and the Basin Routing Analysis.

Table 4: Basin Routing Requirements

Area 2-Year Allowable 10-Year Allowable | 100-Year Allowable
Description Outflow (cfs) Outflow (cfs) Outflow (cfs)
Total 3.48 16.92 26.91
(Per HCOC Requirements)

Table 5: Basin Routing Analysis

Area 2-Year Peak Flow 10-Year Peak 100-Year Peak 100-Year Water
Description Rate (cfs) Flow Rate (cfs) Flow Rate (cfs) Surface Elevation (ft)
Total 1.68 2.64 3.48 6.38
(Per HCOC Requirements) (Above the Bottom of Basin)

100.6 Hydraulic Analysis
Regarding the design of the onsite storm drain system and catch basins, the pipe and catch basins will be sized to
be able to accommodate the 100-year storm for flood protection and will be provided in final engineering.

100.7 Conclusion

In conclusion, the following was covered in this report:

The potential for hydromodification downstream of the site was discussed.

The pre-development discharge patterns and points were analyzed.

The post-development discharge patterns and points were analyzed.

The pre-development flow rates for the 2-year, 10-year, and 100-year events were determined.

The pre-development volumes for the 2-year, 10-year, and 100-year events were determined.

The post-development unmitigated flows for the 2-year, 10-year, and 100-year events were determined.
The post-development volumes for the 2-year, 10-year, and 100-year events were determined.

The required stormwater mitigation was analyzed.

The storm drain system was designed to ensure that the requirements are met.

As discussed in the contents of this report, the development is not expected to cause a significant impact to
downstream systems for storms up to the 100-year storm.
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Construction Plans
To be completed during final engineering
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Hydrologic Soil Group—Western Riverside Area, California

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 3/10/2026
<=8 Conservation Service National Cooperative Soil Survey Page 4 of 4
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IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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hammer
Backfilled with cuttings 5/16/2024
Figure A-7, T2875-22-02 BORING LOGS.GPJ
Log of Boring B-7, Page 1 of 1
[] ... SAMPLING UNSUCCESSFUL [ ... STANDARD PENETRATION TEST Il ... DRIVE SAMPLE (UNDISTURBED
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B ... DISTURBED OR BAG SAMPLE Al ... CHUNK samPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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L, AL ARTIFICIAL FILL
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Groundwater not encountered
Penetration resistance for 140-1b hammer falling 30 inches by auto
hammer
Backfilled with cuttings 5/16/2024
Figure A-8, T2875-22-02 BORING LOGS.GPJ
Log of Boring B-8, Page 1 of 1
... SAMPLING UNSUCCESSFUL ... STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED)
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NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED. IT
IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.
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1.1

1.2
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2.1

2.2

2.3

2.4

RECOMMENDED GRADING SPECIFICATIONS

1.  GENERAL

These Recommended Grading Specifications shall be used in conjunction with the
Geotechnical Report for the project prepared by Geocon. The recommendations contained
in the text of the Geotechnical Report are a part of the earthwork and grading specifications
and shall supersede the provisions contained hereinafter in the case of conflict.

Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be
employed for the purpose of observing earthwork procedures and testing the fills for
substantial conformance with the recommendations of the Geotechnical Report and these
specifications. The Consultant should provide adequate testing and observation services so
that they may assess whether, in their opinion, the work was performed in substantial
conformance with these specifications. It shall be the responsibility of the Contractor to
assist the Consultant and keep them apprised of work schedules and changes so that

personnel may be scheduled accordingly.

It shall be the sole responsibility of the Contractor to provide adequate equipment and
methods to accomplish the work in accordance with applicable grading codes or agency
ordinances, these specifications and the approved grading plans. If, in the opinion of the
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture
condition, inadequate compaction, and/or adverse weather result in a quality of work not
in conformance with these specifications, the Consultant will be empowered to reject the
work and recommend to the Owner that grading be stopped until the unacceptable

conditions are corrected.

2.  DEFINITIONS

Owner shall refer to the owner of the property or the entity on whose behalf the grading
work is being performed and who has contracted with the Contractor to have grading
performed.

Contractor shall refer to the Contractor performing the site grading work.

Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer or
consulting firm responsible for preparation of the grading plans, surveying and verifying as-
graded topography.

Consultant shall refer to the soil engineering and engineering geology consulting firm

retained to provide geotechnical services for the project.
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2.5

2.6

2.7

3.1

3.2

3.3

Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner, who
is experienced in the practice of geotechnical engineering. The Soil Engineer shall be
responsible for having qualified representatives on-site to observe and test the Contractor's

work for conformance with these specifications.

Engineering Geologist shall refer to a California licensed Engineering Geologist retained by

the Owner to provide geologic observations and recommendations during the site grading.

Geotechnical Report shall refer to a soil report (including all addenda) which may include a
geologic reconnaissance or geologic investigation that was prepared specifically for the
development of the project for which these Recommended Grading Specifications are

intended to apply.

3. MATERIALS

Materials for compacted fill shall consist of any soil excavated from the cut areas or
imported to the site that, in the opinion of the Consultant, is suitable for use in construction
of fills. In general, fill materials can be classified as soil fills, soil-rock fills or rock fills, as

defined below.

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than 12
inches in maximum dimension and containing at least 40 percent by weight of

material smaller than % inch in size.

3.1.2 Soil-rock fills are defined as fills containing no rocks or hard lumps larger than
4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow
for proper compaction of soil fill around the rock fragments or hard lumps as
specified in Paragraph 6.2. Oversize rock is defined as material greater than
12 inches.

3.1.3 Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet in
maximum dimension and containing little or no fines. Fines are defined as material
smaller than % inch in maximum dimension. The quantity of fines shall be less than

approximately 20 percent of the rock fill quantity.

Material of a perishable, spongy, or otherwise unsuitable nature as determined by the

Consultant shall not be used in fills.

Materials used for fill, either imported or on-site, shall not contain hazardous materials as
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9
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3.5

3.6

4.1

4.2

and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall
not be responsible for the identification or analysis of the potential presence of hazardous
materials. However, if observations, odors or soil discoloration cause Consultant to suspect
the presence of hazardous materials, the Consultant may request from the Owner the
termination of grading operations within the affected area. Prior to resuming grading
operations, the Owner shall provide a written report to the Consultant indicating that the

suspected materials are not hazardous as defined by applicable laws and regulations.

The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a
soil layer no thicker than 12 inches is track-walked onto the face for landscaping purposes.
This procedure may be utilized provided it is acceptable to the governing agency, Owner

and Consultant.

Samples of soil materials to be used for fill should be tested in the laboratory by the
Consultant to determine the maximum density, optimum moisture content, and, where

appropriate, shear strength, expansion, and gradation characteristics of the soil.

During grading, soil or groundwater conditions other than those identified in the
Geotechnical Report may be encountered by the Contractor. The Consultant shall be

notified immediately to evaluate the significance of the unanticipated condition

4. CLEARING AND PREPARING AREAS TO BE FILLED

Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made
structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried
logs and other unsuitable material and shall be performed in areas to be graded. Roots and
other projections exceeding 1% inches in diameter shall be removed to a depth of 3 feet
below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to

provide suitable fill materials.

Asphalt pavement material removed during clearing operations should be properly
disposed at an approved off-site facility or in an acceptable area of the project evaluated
by Geocon and the property owner. Concrete fragments that are free of reinforcing steel
may be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of this

document.
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5.1

5.2

6.1

5. COMPACTION EQUIPMENT

Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel

wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of

acceptable compaction equipment. Equipment shall be of such a design that it will be

capable of compacting the soil or soil-rock fill to the specified relative compaction at the

specified moisture content.

Compaction of rock fills shall be performed in accordance with Section 6.3.

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL

Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with

the following recommendations:

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

Soil fill shall be placed by the Contractor in layers that, when compacted, should
generally not exceed 8 inches. Each layer shall be spread evenly and shall be
thoroughly mixed during spreading to obtain uniformity of material and moisture
in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock
materials greater than 12 inches in maximum dimension shall be placed in

accordance with Section 6.2 or 6.3 of these specifications.

In general, the soil fill shall be compacted at a moisture content at or above the

optimum moisture content as determined by ASTM D 1557.

When the moisture content of soil fill is below that specified by the Consultant,
water shall be added by the Contractor until the moisture content is in the range

specified.

When the moisture content of the soil fill is above the range specified by the
Consultant or too wet to achieve proper compaction, the soil fill shall be aerated by
the Contractor by blading/mixing, or other satisfactory methods until the moisture

content is within the range specified.

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly
compacted by the Contractor to a relative compaction of at least 90 percent.
Relative compaction is defined as the ratio (expressed in percent) of the in-place
dry density of the compacted fill to the maximum laboratory dry density as
determined in accordance with ASTM D 1557. Compaction shall be continuous over
the entire area, and compaction equipment shall make sufficient passes so that the
specified minimum relative compaction has been achieved throughout the entire
fill.
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6.2

6.1.6

6.1.7

6.1.8

Where practical, soils having an Expansion Index greater than 50 should be placed
at least 3 feet below finish pad grade and should be compacted at a moisture
content generally 2 to 4 percent greater than the optimum moisture content for

the material.

Properly compacted soil fill shall extend to the design surface of fill slopes. To
achieve proper compaction, it is recommended that fill slopes be over-built by at
least 3 feet and then cut to the design grade. This procedure is considered

preferable to track-walking of slopes, as described in the following paragraph.

As an alternative to over-building of slopes, slope faces may be back-rolled with a
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer
or similar equipment, such that a dozer track covers all slope surfaces at least

twice.

Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance

with the following recommendations:

6.2.1

6.2.2

6.2.3

6.2.4

Rocks larger than 12 inches but less than 4 feet in maximum dimension may be
incorporated into the compacted soil fill, but shall be limited to the area measured
15 feet minimum horizontally from the slope face and 5 feet below finish grade or

3 feet below the deepest utility, whichever is deeper.

Rocks or rock fragments up to 4 feet in maximum dimension may either be
individually placed or placed in windrows. Under certain conditions, rocks or rock
fragments up to 10 feet in maximum dimension may be placed using similar
methods. The acceptability of placing rock materials greater than 4 feet in
maximum dimension shall be evaluated during grading as specific cases arise and

shall be approved by the Consultant prior to placement.

For individual placement, sufficient space shall be provided between rocks to allow

for passage of compaction equipment.

For windrow placement, the rocks should be placed in trenches excavated in
properly compacted soil fill. Trenches should be approximately 5 feet wide and
4 feet deep in maximum dimension. The voids around and beneath rocks should be
filled with approved granular soil having a Sand Equivalent of 30 or greater and
should be compacted by flooding. Windrows may also be placed utilizing an "open-
face" method in lieu of the trench procedure, however, this method should first be

approved by the Consultant.
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6.3

6.2.5

6.2.6

Windrows should generally be parallel to each other and may be placed either
parallel to or perpendicular to the face of the slope depending on the site geometry.
The minimum horizontal spacing for windrows shall be 12 feet center-to-center
with a 5-foot stagger or offset from lower courses to next overlying course. The
minimum vertical spacing between windrow courses shall be 2 feet from the top of
a lower windrow to the bottom of the next higher windrow.

Rock placement, fill placement and flooding of approved granular soil in the
windrows should be continuously observed by the Consultant.

Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with

the following recommendations:

6.3.1

6.3.2

6.3.3

The base of the rock fill shall be placed on a sloping surface (minimum slope of 2
percent). The surface shall slope toward suitable subdrainage outlet facilities. The
rock fills shall be provided with subdrains during construction so that a hydrostatic
pressure buildup does not develop. The subdrains shall be permanently connected
to controlled drainage facilities to control post-construction infiltration of water.

Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock
trucks traversing previously placed lifts and dumping at the edge of the currently
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the
rock. The rock fill shall be watered heavily during placement. Watering shall consist
of water trucks traversing in front of the current rock lift face and spraying water
continuously during rock placement. Compaction equipment with compactive
energy comparable to or greater than that of a 20-ton steel vibratory roller or other
compaction equipment providing suitable energy to achieve the required
compaction or deflection as recommended in Paragraph 6.3.3 shall be utilized. The
number of passes to be made should be determined as described in Paragraph
6.3.3. Once a rock fill lift has been covered with soil fill, no additional rock fill lifts

will be permitted over the soil fill.

Plate bearing tests, in accordance with ASTM D 1196, may be performed in both
the compacted soil fill and in the rock fill to aid in determining the required
minimum number of passes of the compaction equipment. If performed, a
minimum of three plate bearing tests should be performed in the properly
compacted soil fill (minimum relative compaction of 90 percent). Plate bearing tests
shall then be performed on areas of rock fill having two passes, four passes and six
passes of the compaction equipment, respectively. The number of passes required
for the rock fill shall be determined by comparing the results of the plate bearing
tests for the soil fill and the rock fill and by evaluating the deflection
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7.1

6.3.4

6.3.5

6.3.6

6.3.7

variation with number of passes. The required number of passes of the compaction
equipment will be performed as necessary until the plate bearing deflections are
equal to or less than that determined for the properly compacted soil fill. In no case

will the required number of passes be less than two.

A representative of the Consultant should be present during rock fill operations to
observe that the minimum number of “passes” have been obtained, that water is
being properly applied and that specified procedures are being followed. The actual

number of plate bearing tests will be determined by the Consultant during grading.

Test pits shall be excavated by the Contractor so that the Consultant can state that,
in their opinion, sufficient water is present and that voids between large rocks are
properly filled with smaller rock material. In-place density testing will not be

required in the rock fills.

To reduce the potential for “piping” of fines into the rock fill from overlying soil fill
material, a 2-foot layer of graded filter material shall be placed above the
uppermost lift of rock fill. The need to place graded filter material below the rock
should be determined by the Consultant prior to commencing grading. The
gradation of the graded filter material will be determined at the time the rock fill is
being excavated. Materials typical of the rock fill should be submitted to the
Consultant in a timely manner, to allow design of the graded filter prior to the

commencement of rock fill placement.

Rock fill placement should be continuously observed during placement by the

Consultant.

7. SUBDRAINS

The geologic units on the site may have permeability characteristics and/or fracture

systems that could be susceptible under certain conditions to seepage. The use of canyon

subdrains may be necessary to mitigate the potential for adverse impacts associated with

seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of

existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 500

feet in length should use 6-inch-diameter pipes.
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8.1

8.2

8.3

8.4

8.5

8.6

8. OBSERVATION AND TESTING

The Consultant shall be the Owner’s representative to observe and perform tests during
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in
vertical elevation of soil or soil-rock fill should be placed without at least one field density
test being performed within that interval. In addition, a minimum of one field density test
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and

compacted.

The Consultant should perform a sufficient distribution of field density tests of the
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill
material is compacted as specified. Density tests shall be performed in the compacted
materials below any disturbed surface. When these tests indicate that the density of any
layer of fill or portion thereof is below that specified, the particular layer or areas

represented by the test shall be reworked until the specified density has been achieved.

During placement of rock fill, the Consultant should observe that the minimum number of
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant
should request the excavation of observation pits and may perform plate bearing tests on
the placed rock fills. The observation pits will be excavated to provide a basis for expressing
an opinion as to whether the rock fill is properly seated and sufficient moisture has been
applied to the material. When observations indicate that a layer of rock fill or any portion
thereof is below that specified, the affected layer or area shall be reworked until the rock

fill has been adequately seated and sufficient moisture applied.

A settlement monitoring program designed by the Consultant may be conducted in areas
of rock fill placement. The specific design of the monitoring program shall be as
recommended in the Conclusions and Recommendations section of the project
Geotechnical Report or in the final report of testing and observation services performed

during grading.

We should observe the placement of subdrains, to check that the drainage devices have

been placed and constructed in substantial conformance with project specifications.

Testing procedures shall conform to the following Standards as appropriate:

8.6.1 Soil and Soil-Rock Fills:

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the
Sand-Cone Method.
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9.1

9.2

10.1

10.2

8.6.1.2 Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth).

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density Relations
of Soils and Soil-Aggregate Mixtures Using 10-Pound Hammer and 18-
Inch Drop.

8.6.1.4 Expansion Index Test, ASTM D 4829, Expansion Index Test.

9. PROTECTION OF WORK

During construction, the Contractor shall properly grade all excavated surfaces to provide
positive drainage and prevent ponding of water. Drainage of surface water shall be
controlled to avoid damage to adjoining properties or to finished work on the site. The
Contractor shall take remedial measures to prevent erosion of freshly graded areas until
such time as permanent drainage and erosion control features have been installed. Areas
subjected to erosion or sedimentation shall be properly prepared in accordance with the

Specifications prior to placing additional fill or structures.

After completion of grading as observed and tested by the Consultant, no further
excavation or filling shall be conducted except in conjunction with the services of the

Consultant.

10. CERTIFICATIONS AND FINAL REPORTS

Upon completion of the work, Contractor shall furnish Owner a certification by the Civil
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically
of elevations shown on the grading plan and that all tops and toes of slopes are within 0.5
foot horizontally of the positions shown on the grading plans. After installation of a section
of subdrain, the project Civil Engineer should survey its location and prepare an as-built
plan of the subdrain location. The project Civil Engineer should verify the proper outlet for
the subdrains and the Contractor should ensure that the drain system is free of

obstructions.

The Owner is responsible for furnishing a final as-graded soil and geologic report
satisfactory to the appropriate governing or accepting agencies. The as-graded report
should be prepared and signed by a California licensed Civil Engineer experienced in
geotechnical engineering and by a California Certified Engineering Geologist, indicating that
the geotechnical aspects of the grading were performed in substantial conformance with

the Specifications or approved changes to the Specifications.
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Hydrology Exhibits



HYDROLOGY INFORMATION

SITE AREA:
SOIL TYPE:
IMPERVIOUS:
ISOHYETALS:

CURVE NUMBER:
FREQUENCY:
METHOD:

9.68 ACRES
A (NRCS WEB SOIL SURVEY)
100% (PER CALCULATIONS)

0.69 INCH (85TH PERCENTILE)

115 (100-YEAR, 1-HR)

32 (SOIL GROUP A)

85TH PERCENTILE  (FOR STORMWATER QUALITY)
RIVERSIDE COUNTY HYDROLOGY MANUAL



HYDROLOGY INFORMATION

SITE AREA:
SOIL TYPE:
IMPERVIOUS:
ISOHYETALS:

CURVE NUMBER:
FREQUENCY:
METHOD:

9.68 ACRES
A (NRCS WEB SOIL SURVEY)
66.1% (PER CALCULATIONS)

0.69 INCH (85TH PERCENTILE)

115 (100-YEAR, 1-HR)

32 (SOIL GROUP A)

85TH PERCENTILE  (FOR STORMWATER QUALITY)
RIVERSIDE COUNTY HYDROLOGY MANUAL



Appendix H

Rational Method Analysis



Appendix H.I

Rational Method Analysis
Pre-Development Conditions
2-Year Storm



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: ©03/10/26 File:RCCDPre2RatA.out

RCCD - PHASE I

RATIONAL METHOD

2-YEAR STORM

PRE DEVELOPMENT - DA A (NATURAL CONDITIONS)

lulaloalobl Hydrology Study Control Information **¥¥¥¥xkxx
English (in-1b) Units used in input data file

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

Storm event (year) = 2.00 Antecedent Moisture Condition =1

2 year, 1 hour precipitation = 0.464(In.)
100 year, 1 hour precipitation = 1.150(In.)

Storm event year = 2.0

Calculated rainfall intensity data:

1 hour intensity = 0.464(In/Hr)

Slope of intensity duration curve = 0.5500

B R I o o o B 3
Process from Point/Station 1.100 to Point/Station 1.110
*x%% INITIAL AREA EVALUATION **%*

Initial area flow distance = 704.100(Ft.)

Top (of initial area) elevation = 890.230(Ft.)

Bottom (of initial area) elevation = 879.000(Ft.)

Difference in elevation = 11.230(Ft.)

Slope = 0.01595 s(percent)= 1.59

TC = k(0.530)*[(length”3)/(elevation change)]”~0.2

Initial area time of concentration = 16.702 min.

Rainfall intensity = 0.938(In/Hr) for a 2.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.349

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 1) = 47.40

Pervious area fraction = 1.000; Impervious fraction = 0.000
Initial subarea runoff = 3.168(CFS)

Total initial stream area = 9.680(Ac.)

Pervious area fraction = 1.000

End of computations, total study area = 9.68 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 1.000
Area averaged RI index number = 67.0



Appendix H.II

Rational Method Analysis
Pre-Development Conditions
10-Year Storm



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: ©03/10/26 File:RCCDPrel@RatA.out

RCCD - PHASE I

RATIONAL METHOD

10-YEAR STORM

PRE DEVELOPMENT - DA A (EXISTING CONDITIONS)

lulaloalobl Hydrology Study Control Information **¥¥¥¥xkxx
English (in-1b) Units used in input data file

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

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.464(In.)
100 year, 1 hour precipitation = 1.150(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = 0.746(In/Hr)

Slope of intensity duration curve = 0.5500

B I o i o S o L O R E S e e e S
Process from Point/Station 1.100 to Point/Station 1.110
*x%% INITIAL AREA EVALUATION ****

Initial area flow distance = 704.100(Ft.)

Top (of initial area) elevation = 890.230(Ft.)

Bottom (of initial area) elevation = 879.000(Ft.)

Difference in elevation = 11.230(Ft.)

Slope = 0.01595 s(percent)= 1.59

TC = k(0.300)*[(length”3)/(elevation change)]”~0.2

Initial area time of concentration = 9.454 min.

Rainfall intensity = 2.062(In/Hr) for a 10.0 year storm

COMMERCIAL subarea type
Runoff Coefficient = 0.848

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 32.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 16.923(CFS)

Total initial stream area = 9.680(Ac.)

Pervious area fraction = 0.100

End of computations, total study area = 9.68 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = 32.0



Appendix H.IIT

Rational Method Analysis
Pre-Development Conditions
100-Year Storm



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: ©03/10/26 File:RCCDPrel@@RatA.out
RCCD - PHASE I
RATIONAL METHOD
100-YEAR STORM
PRE DEVELOPMENT - DA A (EXISTING CONDITIONS)

lulaloialobl Hydrology Study Control Information **¥¥¥¥ikxx
English (in-1b) Units used in input data file

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

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

2 year, 1 hour precipitation = 0.464(In.)
100 year, 1 hour precipitation = 1.150(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.150(In/Hr)

Slope of intensity duration curve = 0.5500

B I T o I o S o B O R E R E RS e = TSRS
Process from Point/Station 1.100 to Point/Station 1.110
*x%% INITIAL AREA EVALUATION ****

Initial area flow distance = 704.100(Ft.)

Top (of initial area) elevation = 890.230(Ft.)

Bottom (of initial area) elevation = 879.000(Ft.)

Difference in elevation = 11.230(Ft.)

Slope = 0.01595 s(percent)= 1.59

TC = k(0.300)*[(length”3)/(elevation change)]”~0.2

Initial area time of concentration = 9.454 min.

Rainfall intensity = 3.178(In/Hr) for a  100.0 year storm

COMMERCIAL subarea type
Runoff Coefficient = 0.875

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 52.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 26.910(CFS)

Total initial stream area = 9.680(Ac.)

Pervious area fraction = 0.100

End of computations, total study area = 9.68 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = 32.0



Appendix H.IV

Rational Method Analysis
Post-Development Conditions
2-Year Storm



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: ©3/13/26 File:RCCDPost2RatA.out

RCCD - PHASE I

RATIONAL METHOD

2-YEAR STORM

POST DEVELOPMENT - DA A

*¥Ek¥kxk***  Hydrology Study Control Information *¥¥¥k¥skksix
English (in-1b) Units used in input data file

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

Storm event (year) = 2.00 Antecedent Moisture Condition = 1

2 year, 1 hour precipitation = 0.464(In.)
100 year, 1 hour precipitation = 1.150(In.)

Storm event year = 2.0

Calculated rainfall intensity data:

1 hour intensity = 0.464(In/Hr)

Slope of intensity duration curve = 0.5500

B T o S B o L o T B e E e e
Process from Point/Station 1.100 to Point/Station 1.110
*¥*k*% TNITIAL AREA EVALUATION ****

Initial area flow distance = 222.920(Ft.)

Top (of initial area) elevation = 892.920(Ft.)

Bottom (of initial area) elevation = 889.790(Ft.)

Difference in elevation = 3.130(Ft.)

Slope = 0.01404 s(percent)= 1.40

TC = k(0.300)*[(length”~3)/(elevation change)]”0.2

Initial area time of concentration = 6.122 min.

Rainfall intensity = 1.628(In/Hr) for a 2.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.827

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 1) = 16.20

Pervious area fraction = ©.100; Impervious fraction = ©.900
Initial subarea runoff = 1.131(CFS)

Total initial stream area = 0.840(Ac.)

Pervious area fraction = 0.100

B L T T T O
Process from Point/Station 1.110 to Point/Station 1.220
**** PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 884.790(Ft.)



Downstream point/station elevation = 878.300(Ft.)

Pipe length =  498.82(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 1.131(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 1.131(CFS)
Normal flow depth in pipe = 5.02(In.)

Flow top width inside pipe = 8.94(In.)

Critical Depth = 5.87(In.)

Pipe flow velocity = 4.46(Ft/s)

Travel time through pipe = 1.86 min.

Time of concentration (TC) = 7.98 min.

B o T o B o T o o T B R e R G e e
Process from Point/Station 1.220 to Point/Station 1.220
*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 0.840(Ac.)

Runoff from this stream = 1.131(CFS)
Time of concentration = 7.98 min.
Rainfall intensity = 1.407(In/Hr)

B L o S S T 1 o o o o S T O S B S S
Process from Point/Station 1.200 to Point/Station 1.210
*¥*%x*x INITIAL AREA EVALUATION ***x*

Initial area flow distance = 467.090(Ft.)

Top (of initial area) elevation = 891.470(Ft.)

Bottom (of initial area) elevation = 883.360(Ft.)

Difference in elevation = 8.110(Ft.)

Slope = 0.01736 s(percent)= 1.74

TC = k(0.300)*[(length~3)/(elevation change)]”0.2

Initial area time of concentration = 7.888 min.

Rainfall intensity = 1.416(In/Hr) for a 2.0 year storm

COMMERCIAL subarea type
Runoff Coefficient = 0.825

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 1) = 16.20

Pervious area fraction = 0.100; Impervious fraction = ©.900
Initial subarea runoff = 2.911(CFS)

Total initial stream area = 2.490(Ac.)

Pervious area fraction = 0.100

B o T S E o T o T o o S SO A SRS
Process from Point/Station 1.210 to Point/Station 1.220
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 878.360(Ft.)
Downstream point/station elevation = 878.300(Ft.)
Pipe length = 12.40(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 2.911(CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 2.911(CFS)
Normal flow depth in pipe = 8.79(In.)

Flow top width inside pipe = 14.78(In.)

Critical Depth = 8.23(In.)

Pipe flow velocity = 3.90(Ft/s)

Travel time through pipe = 0.05 min.

Time of concentration (TC) = 7.94 min.

B o T i o o B I o 0 o B S B R
Process from Point/Station 1.220 to Point/Station 1.220



*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 2.490(Ac.)
Runoff from this stream = 2.911(CFS)
Time of concentration = 7.94 min.
Rainfall intensity = 1.411(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 1.131 7.98 1.407
2 2.911 7.94 1.411
Largest stream flow has longer or shorter time of concentration
Qp = 2.911 + sum of
Qa Tb/Ta

1.131 * 0.995 = 1.125

Qp = 4.036

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

1.131 2.911
Area of streams before confluence:
0.840 2.490
Results of confluence:
Total flow rate = 4.036(CFS)
Time of concentration = 7.941 min.
Effective stream area after confluence = 3.330(Ac.)

B o R E D o T o o R e S e e S e RS
Process from Point/Station 1.220 to Point/Station 1.320
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 878.300(Ft.)
Downstream point/station elevation = 877.230(Ft.)
Pipe length = 214.49(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 4.036(CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 4.036(CFS)
Normal flow depth in pipe = 10.97(In.)

Flow top width inside pipe = 13.30(In.)

Critical Depth = 9.76(In.)

Pipe flow velocity = 4.20(Ft/s)

Travel time through pipe = 0.85 min.

Time of concentration (TC) = 8.79 min.

B o T S E o T o T o o S SO A SRS
Process from Point/Station 1.320 to Point/Station 1.320
*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 3.330(Ac.)

Runoff from this stream = 4.036(CFS)
Time of concentration = 8.79 min.
Rainfall intensity = 1.334(In/Hr)

B I o o O R o i T o R e S
Process from Point/Station 1.300 to Point/Station 1.310
*xx% TNITIAL AREA EVALUATION ****

Initial area flow distance = 156.980(Ft.)
Top (of initial area) elevation = 884.500(Ft.)
Bottom (of initial area) elevation =  882.430(Ft.)

Difference in elevation = 2.070(Ft.)



Slope = 0.01319 s(percent)= 1.32

TC = k(0.300)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 5.388 min.

Rainfall intensity = 1.747(In/Hr) for a 2.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.828

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = ©.000

RI index for soil(AMC 1) = 16.20

Pervious area fraction = ©0.100; Impervious fraction = ©.900
Initial subarea runoff = 3.443(CFS)

Total initial stream area = 2.380(Ac.)

Pervious area fraction = 0.100

B o o 0 2 O T T O B B S S S T S o
Process from Point/Station 1.310 to Point/Station 1.320
*¥*** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 877.430(Ft.)
Downstream point/station elevation = 877.230(Ft.)
Pipe length = 6.71(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 3.443(CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 3.443(CFS)
Normal flow depth in pipe = 6.42(In.)

Flow top width inside pipe = 11.97(In.)

Critical Depth = 9.52(In.)

Pipe flow velocity = 8.05(Ft/s)

Travel time through pipe = 0.01 min.

Time of concentration (TC) = 5.40 min.

B o o B o o S B o o o o o S AT AT A ST A ST RS
Process from Point/Station 1.320 to Point/Station 1.320
*¥*%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 2.380(Ac.)

Runoff from this stream = 3.443(CFS)
Time of concentration = 5.40 min.

Rainfall intensity = 1.744(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 4.036 8.79 1.334

2 3.443 5.40 1.744
Largest stream flow has longer time of concentration
Qp = 4.036 + sum of

Qb Ia/Ib
3.443 * 0.765 = 2.634
Qp = 6.670

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

4.036 3.443
Area of streams before confluence:
3.330 2.380
Results of confluence:
Total flow rate = 6.670(CFS)
Time of concentration = 8.792 min.

Effective stream area after confluence = 5.710(Ac.)



B o B B i I o o B T B B R o T I S S S S o
Process from Point/Station 1.320 to Point/Station 1.530
**** PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 877.230(Ft.)
Downstream point/station elevation = 875.040(Ft.)
Pipe length = 437.04(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 6.670(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 6.670(CFS)
Normal flow depth in pipe = 13.31(In.)

Flow top width inside pipe = 15.80(In.)

Critical Depth = 12.00(In.)

Pipe flow velocity = 4.76(Ft/s)

Travel time through pipe = 1.53 min.

Time of concentration (TC) = 10.32 min.

B o 0 T B O T S S O T T S T T S T S
Process from Point/Station 1.530 to Point/Station 1.530
**%% CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 5.710(Ac.)

Runoff from this stream = 6.670(CFS)
Time of concentration = 10.32 min.
Rainfall intensity = 1.222(In/Hr)

Program is now starting with Main Stream No. 2

B o R E D o T o o R e S e e S e RS
Process from Point/Station 1.400 to Point/Station 1.410
*¥*%% INITIAL AREA EVALUATION ****

Initial area flow distance = 313.310(Ft.)

Top (of initial area) elevation = 890.210(Ft.)

Bottom (of initial area) elevation = 883.520(Ft.)

Difference in elevation = 6.690(Ft.)

Slope = 0.02135 s(percent)= 2.14

TC = k(0.300)*[(length”~3)/(elevation change)]”0.2

Initial area time of concentration = 6.451 min.

Rainfall intensity = 1.582(In/Hr) for a 2.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.827

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 1) = 16.20

Pervious area fraction = ©0.100; Impervious fraction = ©.900
Initial subarea runoff = 0.942(CFS)

Total initial stream area = 0.720(Ac.)

Pervious area fraction = 0.100

B T T o I o o o L B B o B o o o B B
Process from Point/Station 1.410 to Point/Station 1.520
*¥** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation =  878.520(Ft.)
Downstream point/station elevation =  873.450(Ft.)
Pipe length = 142.13(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 0.942(CFS)
Nearest computed pipe diameter = 6.00(In.)
Calculated individual pipe flow = 0.942(CFS)
Normal flow depth in pipe = 4.41(In.)

Flow top width inside pipe = 5.30(In.)

Critical Depth = 5.59(In.)



Pipe flow velocity = 6.10(Ft/s)
Travel time through pipe = 0.39 min.
Time of concentration (TC) = 6.84 min.

B o o O B o o o S B B B o R e S o o S NSRS
Process from Point/Station 1.520 to Point/Station 1.520
*¥*** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 0.720(Ac.)

Runoff from this stream = 0.942(CFS)
Time of concentration = 6.84 min.
Rainfall intensity = 1.532(In/Hr)

B T B E e o S LR e e e
Process from Point/Station 1.500 to Point/Station 1.510
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance =  382.350(Ft.)

Top (of initial area) elevation = 886.800(Ft.)
Bottom (of initial area) elevation = 879.410(Ft.)
Difference in elevation = 7.390(Ft.)

Slope = 0.01933 s(percent)= 1.93

TC = k(0.300)*[(length”~3)/(elevation change)]”0.2
Initial area time of concentration = 7.126 min.
Rainfall intensity = 1.498(In/Hr) for a 2.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.826

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 1) = 16.20

Pervious area fraction = ©.100; Impervious fraction = ©.900
Initial subarea runoff = 4.021(CFS)

Total initial stream area = 3.250(Ac.)

Pervious area fraction = 0.100

B I o o O R o i T o R e S
Process from Point/Station 1.510 to Point/Station 1.520
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 874.410(Ft.)
Downstream point/station elevation =  873.450(Ft.)
Pipe length = 191.99(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 4.021(CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 4.021(CFS)
Normal flow depth in pipe = 10.92(In.)

Flow top width inside pipe = 13.35(In.)

Critical Depth = 9.74(In.)

Pipe flow velocity = 4.20(Ft/s)

Travel time through pipe = 0.76 min.

Time of concentration (TC) = 7.89 min.

B o o B o o S B o o o o o S AT AT A ST A ST RS
Process from Point/Station 1.520 to Point/Station 1.520
*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 3.250(Ac.)

Runoff from this stream = 4.021(CFS)
Time of concentration = 7.89 min.
Rainfall intensity = 1.416(In/Hr)

Summary of stream data:



Stream Flow rate TC Rainfall Intensity

No. (CFS) (min) (In/Hr)
1 0.942 6.84 1.532

2 4.021 7.89 1.416
Largest stream flow has longer time of concentration
Qp = 4.021 + sum of

Qb Ia/Ib
0.942 * 0.925 = 0.871

Qp = 4.892

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

0.942 4,021
Area of streams before confluence:
0.720 3.250
Results of confluence:
Total flow rate = 4.892(CFS)
Time of concentration = 7.888 min.
Effective stream area after confluence = 3.970(Ac.)

B o B B i I o o B T B B R o T I S S S S o
Process from Point/Station 1.520 to Point/Station 1.530
**** PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation =  873.450(Ft.)
Downstream point/station elevation = 872.730(Ft.)
Pipe length = 143.33(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 4.892(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 4.892(CFS)
Normal flow depth in pipe = 10.64(In.)

Flow top width inside pipe = 17.70(In.)

Critical Depth = 10.20(In.)

Pipe flow velocity = 4.50(Ft/s)

Travel time through pipe = 0.53 min.

Time of concentration (TC) = 8.42 min.

B I o
Process from Point/Station 1.530 to Point/Station 1.530
**** CONFLUENCE OF MAIN STREAMS ***x*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 3.970(Ac.)
Runoff from this stream = 4.892(CFS)
Time of concentration = 8.42 min.
Rainfall intensity = 1.366(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 6.670 10.32 1.222
2 4.892 8.42 1.366
Largest stream flow has longer time of concentration
Qp = 6.670 + sum of
Qb Ia/Ib
4.892 * 0.894 = 4.373
Qp = 11.042

Total of 2 main streams to confluence:
Flow rates before confluence point:
6.670 4.892



Area of streams before confluence:
5.710 3.970

Results of confluence:

Total flow rate = 11.042(CFS)

Time of concentration = 10.323 min.

Effective stream area after confluence = 9.680(Ac.)

B L L I s o B = S S
Process from Point/Station 1.530 to Point/Station 1.540
**%* PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 872.730(Ft.)
Downstream point/station elevation =  872.280(Ft.)
Pipe length = 91.27(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 11.042(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 11.042(CFS)
Normal flow depth in pipe = 17.06(In.)

Flow top width inside pipe = 16.39(In.)

Critical Depth = 14.86(In.)

Pipe flow velocity = 5.27(Ft/s)

Travel time through pipe = 0.29 min.

Time of concentration (TC) = 10.61 min.

End of computations, total study area = 9.68 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = 32.0



Appendix H.V

Rational Method Analysis
Post-Development Conditions
10-Year Storm



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: ©03/13/26 File:RCCDPostl@RatA.out
RCCD - PHASE I
RATIONAL METHOD
10-YEAR STORM
POST DEVELOPMENT - DA A

*¥Ekxkxk***  Hydrology Study Control Information *¥¥xk¥skxsix
English (in-1b) Units used in input data file

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

Storm event (year) = 10.00 Antecedent Moisture Condition = 2

2 year, 1 hour precipitation = 0.464(In.)
100 year, 1 hour precipitation = 1.150(In.)

Storm event year = 10.0

Calculated rainfall intensity data:

1 hour intensity = ©.746(In/Hr)

Slope of intensity duration curve = 0.5500

B o o o o B o B o = T T ST A A TS
Process from Point/Station 1.100 to Point/Station 1.110
*¥*%*x TNITIAL AREA EVALUATION ****

Initial area flow distance = 222.920(Ft.)

Top (of initial area) elevation = 892.920(Ft.)

Bottom (of initial area) elevation = 889.790(Ft.)

Difference in elevation = 3.130(Ft.)

Slope = 0.01404 s(percent)= 1.40

TC = k(0.300)*[(length”~3)/(elevation change)]"0.2

Initial area time of concentration = 6.122 min.

Rainfall intensity = 2.619(In/Hr) for a 10.0 year storm

COMMERCIAL subarea type
Runoff Coefficient = 0.853

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 32.00

Pervious area fraction = ©.100; Impervious fraction = 0.900
Initial subarea runoff = 1.877(CFS)

Total initial stream area = 0.840(Ac.)

Pervious area fraction = 0.100

B T T T i L B o B o 3
Process from Point/Station 1.110 to Point/Station 1.220
**** PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 884.790(Ft.)



Downstream point/station elevation = 878.300(Ft.)

Pipe length = 498.82(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 1.877(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 1.877(CFS)
Normal flow depth in pipe = 7.34(In.)

Flow top width inside pipe = 6.99(In.)

Critical Depth = 7.50(In.)

Pipe flow velocity = 4.87(Ft/s)

Travel time through pipe = 1.71 min.

Time of concentration (TC) = 7.83 min.

B o T o B o T o o T B R e R G e e
Process from Point/Station 1.220 to Point/Station 1.220
*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 0.840(Ac.)

Runoff from this stream = 1.877(CFS)
Time of concentration = 7.83 min.
Rainfall intensity = 2.287(In/Hr)

B L o S S T 1 o o o o S T O S B S S
Process from Point/Station 1.200 to Point/Station 1.210
*¥*%x*% INITIAL AREA EVALUATION ***x*

Initial area flow distance = 467.090(Ft.)

Top (of initial area) elevation = 891.470(Ft.)

Bottom (of initial area) elevation = 883.360(Ft.)

Difference in elevation = 8.110(Ft.)

Slope = 0.01736 s(percent)= 1.74

TC = k(0.300)*[(length~3)/(elevation change)]”0.2

Initial area time of concentration = 7.888 min.

Rainfall intensity = 2.278(In/Hr) for a 10.0 year storm

COMMERCIAL subarea type
Runoff Coefficient = 0.850

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 32.00

Pervious area fraction = 0.100; Impervious fraction = ©.900
Initial subarea runoff = 4.822(CFS)

Total initial stream area = 2.490(Ac.)

Pervious area fraction = 0.100

B o T S E o T o T o o S SO A SRS
Process from Point/Station 1.210 to Point/Station 1.220
**x* PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 878.360(Ft.)
Downstream point/station elevation = 878.300(Ft.)
Pipe length = 12.40(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 4.822(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 4.822(CFS)
Normal flow depth in pipe = 10.68(In.)

Flow top width inside pipe = 17.69(In.)

Critical Depth = 10.14(In.)

Pipe flow velocity = 4.42(Ft/s)

Travel time through pipe = 0.05 min.

Time of concentration (TC) = 7.93 min.

B o T i o o B I o 0 o B S B R
Process from Point/Station 1.220 to Point/Station 1.220



*¥***% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 2.490(Ac.)

Runoff from this stream = 4.822(CFS)
Time of concentration = 7.93 min.

Rainfall intensity = 2.270(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 1.877 7.83 2.287

2 4.822 7.93 2.270
Largest stream flow has longer time of concentration
Qp = 4,822 + sum of

Qb Ia/Ib
1.877 * 0.993 = 1.863
Qp = 6.685

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

1.877 4.822
Area of streams before confluence:
0.840 2.490
Results of confluence:
Total flow rate = 6.685(CFS)
Time of concentration = 7.935 min.
Effective stream area after confluence = 3.330(Ac.)

B o R E D o T o o R e S e e S e RS
Process from Point/Station 1.220 to Point/Station 1.320
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 878.300(Ft.)
Downstream point/station elevation = 877.230(Ft.)
Pipe length = 214.49(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 6.685(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 6.685(CFS)
Normal flow depth in pipe = 13.36(In.)

Flow top width inside pipe = 15.75(In.)

Critical Depth = 12.00(In.)

Pipe flow velocity = 4.75(Ft/s)

Travel time through pipe = 0.75 min.

Time of concentration (TC) = 8.69 min.

B o T S E o T o T o o S SO A SRS
Process from Point/Station 1.320 to Point/Station 1.320
*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 3.330(Ac.)

Runoff from this stream = 6.685(CFS)
Time of concentration = 8.69 min.
Rainfall intensity = 2.160(In/Hr)

B I o o O R o i T o R e S
Process from Point/Station 1.300 to Point/Station 1.310
*x%% TNITIAL AREA EVALUATION **%*

Initial area flow distance = 156.980(Ft.)
Top (of initial area) elevation = 884.500(Ft.)
Bottom (of initial area) elevation =  882.430(Ft.)

Difference in elevation = 2.070(Ft.)



Slope = 0.01319 s(percent)= 1.32

TC = k(0.300)*[(length”~3)/(elevation change)]”0.2

Initial area time of concentration = 5.388 min.

Rainfall intensity = 2.809(In/Hr) for a 10.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.855

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 32.00

Pervious area fraction = ©.100; Impervious fraction = ©.900
Initial subarea runoff = 5.715(CFS)

Total initial stream area = 2.380(Ac.)

Pervious area fraction = 0.100

B o o 0 2 O T T O B B S S S T S o
Process from Point/Station 1.310 to Point/Station 1.320
*¥*** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 877.430(Ft.)
Downstream point/station elevation = 877.230(Ft.)
Pipe length = 6.71(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 5.715(CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 5.715(CFS)
Normal flow depth in pipe = 9.14(In.)

Flow top width inside pipe = 10.22(In.)

Critical Depth = 11.36(In.)

Pipe flow velocity = 8.89(Ft/s)

Travel time through pipe = 0.01 min.

Time of concentration (TC) = 5.40 min.

B o o B o o S B o o o o o S AT AT A ST A ST RS
Process from Point/Station 1.320 to Point/Station 1.320
*¥*%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 2.380(Ac.)

Runoff from this stream = 5.715(CFS)
Time of concentration = 5.40 min.

Rainfall intensity = 2.805(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 6.685 8.69 2.160

2 5.715 5.40 2.805
Largest stream flow has longer time of concentration
Qp = 6.685 + sum of

Qb Ia/Ib
5.715 * 0.770 = 4.400
Qp = 11.085

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

6.685 5.715
Area of streams before confluence:
3.330 2.380
Results of confluence:
Total flow rate = 11.085(CFS)
Time of concentration = 8.687 min.

Effective stream area after confluence = 5.710(Ac.)



B o B B i I o o B T B B R o T I S S S S o
Process from Point/Station 1.320 to Point/Station 1.530
**** PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 877.230(Ft.)
Downstream point/station elevation = 875.040(Ft.)
Pipe length = 437.04(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 11.085(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 11.085(CFS)
Normal flow depth in pipe = 16.99(In.)

Flow top width inside pipe = 16.50(In.)

Critical Depth = 14.88(In.)

Pipe flow velocity = 5.32(Ft/s)

Travel time through pipe = 1.37 min.

Time of concentration (TC) = 10.06 min.

B o 0 T B O T S S O T T S T T S T S
Process from Point/Station 1.530 to Point/Station 1.530
**%% CONFLUENCE OF MAIN STREAMS ****

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

Stream flow area = 5.710(Ac.)

Runoff from this stream = 11.085(CFS)
Time of concentration = 10.06 min.
Rainfall intensity = 1.993(In/Hr)

Program is now starting with Main Stream No. 2

B o R E D o T o o R e S e e S e RS
Process from Point/Station 1.400 to Point/Station 1.410
*¥%% INITIAL AREA EVALUATION ****

Initial area flow distance = 313.310(Ft.)

Top (of initial area) elevation = 890.210(Ft.)

Bottom (of initial area) elevation = 883.520(Ft.)

Difference in elevation = 6.690(Ft.)

Slope = 0.02135 s(percent)= 2.14

TC = k(0.300)*[(length”~3)/(elevation change)]”0.2

Initial area time of concentration = 6.451 min.

Rainfall intensity = 2.544(In/Hr) for a 10.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.853

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 32.00

Pervious area fraction = ©0.100; Impervious fraction = ©.900
Initial subarea runoff = 1.562(CFS)

Total initial stream area = 0.720(Ac.)

Pervious area fraction = 0.100

B T T o I o o o L B B o B o o o B B
Process from Point/Station 1.410 to Point/Station 1.520
*¥** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation =  878.520(Ft.)
Downstream point/station elevation =  873.450(Ft.)
Pipe length = 142.13(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 1.562(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 1.562(CFS)
Normal flow depth in pipe = 4.50(In.)

Flow top width inside pipe = 9.00(In.)

Critical Depth = 6.90(In.)



Pipe flow velocity = 7.07(Ft/s)
Travel time through pipe = 0.33 min.
Time of concentration (TC) = 6.79 min.

B o o O B o o o S B B B o R e S o o S NSRS
Process from Point/Station 1.520 to Point/Station 1.520
*¥*** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 0.720(Ac.)

Runoff from this stream = 1.562(CFS)
Time of concentration = 6.79 min.
Rainfall intensity = 2.474(In/Hr)

B T B E e o S LR e e e
Process from Point/Station 1.500 to Point/Station 1.510
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance =  382.350(Ft.)

Top (of initial area) elevation = 886.800(Ft.)
Bottom (of initial area) elevation = 879.410(Ft.)
Difference in elevation = 7.390(Ft.)

Slope = 0.01933 s(percent)= 1.93

TC = k(0.300)*[(length”~3)/(elevation change)]”0.2
Initial area time of concentration = 7.126 min.
Rainfall intensity = 2.409(In/Hr) for a 10.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.851

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 2) = 32.00

Pervious area fraction = ©.100; Impervious fraction = ©.900
Initial subarea runoff = 6.665(CFS)

Total initial stream area = 3.250(Ac.)

Pervious area fraction = 0.100

B I o o O R o i T o R e S
Process from Point/Station 1.510 to Point/Station 1.520
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 874.410(Ft.)
Downstream point/station elevation =  873.450(Ft.)
Pipe length = 191.99(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 6.665(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 6.665(CFS)
Normal flow depth in pipe = 13.31(In.)

Flow top width inside pipe = 15.80(In.)

Critical Depth = 12.00(In.)

Pipe flow velocity = 4.75(Ft/s)

Travel time through pipe = 0.67 min.

Time of concentration (TC) = 7.80 min.

B o o B o o S B o o o o o S AT AT A ST A ST RS
Process from Point/Station 1.520 to Point/Station 1.520
*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 3.250(Ac.)

Runoff from this stream = 6.665(CFS)
Time of concentration = 7.80 min.
Rainfall intensity = 2.292(In/Hr)

Summary of stream data:



Stream Flow rate TC Rainfall Intensity

No. (CFS) (min) (In/Hr)
1 1.562 6.79 2.474

2 6.665 7.80 2.292
Largest stream flow has longer time of concentration
Qp = 6.665 + sum of

Qb Ia/Ib
1.562 * 0.926 = 1.447

Qp = 8.111

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

1.562 6.665
Area of streams before confluence:
0.720 3.250
Results of confluence:
Total flow rate = 8.111(CFS)
Time of concentration = 7.799 min.
Effective stream area after confluence = 3.970(Ac.)

B o B B i I o o B T B B R o T I S S S S o
Process from Point/Station 1.520 to Point/Station 1.530
**** PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation =  873.450(Ft.)
Downstream point/station elevation = 872.730(Ft.)
Pipe length = 143.33(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 8.111(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 8.111(CFS)
Normal flow depth in pipe = 13.22(In.)

Flow top width inside pipe = 20.28(In.)

Critical Depth = 12.68(In.)

Pipe flow velocity = 5.08(Ft/s)

Travel time through pipe = 0.47 min.

Time of concentration (TC) = 8.27 min.

B I o
Process from Point/Station 1.530 to Point/Station 1.530
**** CONFLUENCE OF MAIN STREAMS ***x*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 3.970(Ac.)

Runoff from this stream = 8.111(CFS)
Time of concentration = 8.27 min.

Rainfall intensity = 2.219(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 11.085 10.06 1.993

2 8.111 8.27 2.219
Largest stream flow has longer time of concentration
Qp = 11.085 + sum of

Qb Ia/Ib
8.111 * 0.898 = 7.283

Qp = 18.368

Total of 2 main streams to confluence:
Flow rates before confluence point:
11.085 8.111



Area of streams before confluence:
5.710 3.970

Results of confluence:

Total flow rate = 18.368(CFS)

Time of concentration = 10.057 min.

Effective stream area after confluence = 9.680(Ac.)

B L L I s o B = S S
Process from Point/Station 1.530 to Point/Station 1.540
**%* PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 872.730(Ft.)
Downstream point/station elevation =  872.280(Ft.)
Pipe length = 91.27(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 18.368(CFS)
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 18.368(CFS)
Normal flow depth in pipe = 19.03(In.)

Flow top width inside pipe = 24.63(In.)

Critical Depth = 17.99(In.)

Pipe flow velocity = 6.13(Ft/s)

Travel time through pipe = 0.25 min.

Time of concentration (TC) = 10.31 min.

End of computations, total study area = 9.68 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = 32.0
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: ©3/13/26 File:RCCDPost1@@RatA.out
RCCD - PHASE I
RATIONAL METHOD
100-YEAR STORM
POST DEVELOPMENT - DA A

*¥Ekxkxk***  Hydrology Study Control Information *i¥xk¥kxsix
English (in-1b) Units used in input data file

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

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

2 year, 1 hour precipitation = 0.464(In.)
100 year, 1 hour precipitation = 1.150(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.150(In/Hr)

Slope of intensity duration curve = 0.5500

B o B T T o o B B S eSS
Process from Point/Station 1.100 to Point/Station 1.110
*¥*%*% TNITIAL AREA EVALUATION ****

Initial area flow distance = 222.920(Ft.)

Top (of initial area) elevation = 892.920(Ft.)

Bottom (of initial area) elevation = 889.790(Ft.)

Difference in elevation = 3.130(Ft.)

Slope = 0.01404 s(percent)= 1.40

TC = k(0.300)*[(length”~3)/(elevation change)]"0.2

Initial area time of concentration = 6.122 min.

Rainfall intensity = 4.035(In/Hr) for a  100.0 year storm

COMMERCIAL subarea type
Runoff Coefficient = 0.879

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 52.00

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 2.979(CFS)

Total initial stream area = 0.840(Ac.)

Pervious area fraction = 0.100

B T I S B R G o B o N S A S A A S A T A S
Process from Point/Station 1.110 to Point/Station 1.220
**** PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 884.790(Ft.)



Downstream point/station elevation = 878.300(Ft.)

Pipe length = 498.82(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 2.979(CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 2.979(CFS)
Normal flow depth in pipe = 7.63(In.)

Flow top width inside pipe = 11.55(In.)

Critical Depth = 8.88(In.)

Pipe flow velocity = 5.65(Ft/s)

Travel time through pipe = 1.47 min.

Time of concentration (TC) = 7.59 min.

B o T o B o T o o T B R e R G e e
Process from Point/Station 1.220 to Point/Station 1.220
*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 0.840(Ac.)

Runoff from this stream = 2.979(CFS)
Time of concentration = 7.59 min.
Rainfall intensity = 3.585(In/Hr)

B L o S S T 1 o o o o S T O S B S S
Process from Point/Station 1.200 to Point/Station 1.210
*¥*%x*x INITIAL AREA EVALUATION ***x*

Initial area flow distance = 467.090(Ft.)

Top (of initial area) elevation = 891.470(Ft.)

Bottom (of initial area) elevation = 883.360(Ft.)

Difference in elevation = 8.110(Ft.)

Slope = 0.01736 s(percent)= 1.74

TC = k(0.300)*[(length~3)/(elevation change)]”0.2

Initial area time of concentration = 7.888 min.

Rainfall intensity = 3.510(In/Hr) for a  100.0 year storm

COMMERCIAL subarea type
Runoff Coefficient = 0.877

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 52.00

Pervious area fraction = 0.100; Impervious fraction = ©.900
Initial subarea runoff = 7.663(CFS)

Total initial stream area = 2.490(Ac.)

Pervious area fraction = 0.100

B o T S E o T o T o o S SO A SRS
Process from Point/Station 1.210 to Point/Station 1.220
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 878.360(Ft.)
Downstream point/station elevation = 878.300(Ft.)
Pipe length = 12.40(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 7.663(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 7.663(CFS)
Normal flow depth in pipe = 12.89(In.)

Flow top width inside pipe = 20.45(In.)

Critical Depth = 12.30(In.)

Pipe flow velocity = 4.95(Ft/s)

Travel time through pipe = 0.04 min.

Time of concentration (TC) = 7.93 min.

B o T i o o B I o 0 o B S B R
Process from Point/Station 1.220 to Point/Station 1.220



*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 2.490(Ac.)

Runoff from this stream = 7.663(CFS)
Time of concentration = 7.93 min.

Rainfall intensity = 3.500(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 2.979 7.59 3.585

2 7.663 7.93 3.500
Largest stream flow has longer time of concentration
Qp = 7.663 + sum of

Qb Ia/Ib
2.979 * 0.976 = 2.909
Qp = 10.572

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

2.979 7.663
Area of streams before confluence:
0.840 2.490
Results of confluence:
Total flow rate = 10.572(CFS)
Time of concentration = 7.930 min.
Effective stream area after confluence = 3.330(Ac.)

B o R E D o T o o R e S e e S e RS
Process from Point/Station 1.220 to Point/Station 1.320
***x* PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 878.300(Ft.)
Downstream point/station elevation = 877.230(Ft.)
Pipe length = 214.49(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 10.572(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 10.572(CFS)
Normal flow depth in pipe = 16.27(In.)

Flow top width inside pipe = 17.55(In.)

Critical Depth = 14.54(In.)

Pipe flow velocity = 5.29(Ft/s)

Travel time through pipe = 0.68 min.

Time of concentration (TC) = 8.60 min.

B o T S E o T o T o o S SO A SRS
Process from Point/Station 1.320 to Point/Station 1.320
*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 3.330(Ac.)

Runoff from this stream = 10.572(CFS)
Time of concentration = 8.60 min.
Rainfall intensity = 3.346(In/Hr)

B I o o O R o i T o R e S
Process from Point/Station 1.300 to Point/Station 1.310
*x%% TNITIAL AREA EVALUATION **%*

Initial area flow distance = 156.980(Ft.)
Top (of initial area) elevation = 884.500(Ft.)
Bottom (of initial area) elevation =  882.430(Ft.)

Difference in elevation = 2.070(Ft.)



Slope = 0.01319 s(percent)= 1.32

TC = k(0.300)*[(length”3)/(elevation change)]”0.2

Initial area time of concentration = 5.388 min.

Rainfall intensity = 4.329(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.880

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 52.00

Pervious area fraction = ©.100; Impervious fraction = ©.900
Initial subarea runoff = 9.068(CFS)

Total initial stream area = 2.380(Ac.)

Pervious area fraction = 0.100

B o o 0 2 O T T O B B S S S T S o
Process from Point/Station 1.310 to Point/Station 1.320
*¥*** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 877.430(Ft.)
Downstream point/station elevation = 877.230(Ft.)
Pipe length = 6.71(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 9.068(CFS)
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 9.068(CFS)
Normal flow depth in pipe = 10.27(In.)

Flow top width inside pipe = 13.94(In.)

Critical Depth = 13.89(In.)

Pipe flow velocity = 10.12(Ft/s)

Travel time through pipe = 0.01 min.

Time of concentration (TC) = 5.40 min.

B o o B o o S B o o o o o S AT AT A ST A ST RS
Process from Point/Station 1.320 to Point/Station 1.320
*¥*%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 2.380(Ac.)

Runoff from this stream = 9.068(CFS)
Time of concentration = 5.40 min.

Rainfall intensity = 4.324(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 10.572 8.60 3.346

2 9.068 5.40 4.324
Largest stream flow has longer time of concentration
Qp = 10.572 + sum of

Qb Ia/Ib
9.068 * 0.774 = 7.017
Qp = 17.589

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

10.572 9.068
Area of streams before confluence:
3.330 2.380
Results of confluence:
Total flow rate = 17.589(CFS)
Time of concentration = 8.605 min.

Effective stream area after confluence = 5.710(Ac.)



B o B B i I o o B T B B R o T I S S S S o
Process from Point/Station 1.320 to Point/Station 1.530
**** PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 877.230(Ft.)
Downstream point/station elevation = 875.040(Ft.)
Pipe length = 437.04(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 17.589(CFS)
Nearest computed pipe diameter = 27.00(In.)
Calculated individual pipe flow = 17.589(CFS)
Normal flow depth in pipe = 18.30(In.)

Flow top width inside pipe = 25.23(In.)

Critical Depth = 17.57(In.)

Pipe flow velocity = 6.13(Ft/s)

Travel time through pipe = 1.19 min.

Time of concentration (TC) = 9.79 min.

B o 0 T B O T S S O T T S T T S T S
Process from Point/Station 1.530 to Point/Station 1.530
*¥*%% CONFLUENCE OF MAIN STREAMS ***x

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

Stream flow area = 5.710(Ac.)

Runoff from this stream = 17.589(CFS)
Time of concentration = 9.79 min.
Rainfall intensity = 3.116(In/Hr)

Program is now starting with Main Stream No. 2

B o R E D o T o o R e S e e S e RS
Process from Point/Station 1.400 to Point/Station 1.410
**%*% INITIAL AREA EVALUATION ****

Initial area flow distance = 313.310(Ft.)

Top (of initial area) elevation = 890.210(Ft.)

Bottom (of initial area) elevation = 883.520(Ft.)

Difference in elevation = 6.690(Ft.)

Slope = 0.02135 s(percent)= 2.14

TC = k(0.300)*[(length”~3)/(elevation change)]”0.2

Initial area time of concentration = 6.451 min.

Rainfall intensity = 3.921(In/Hr) for a  100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.878

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 52.00

Pervious area fraction = ©0.100; Impervious fraction = ©.900
Initial subarea runoff = 2.480(CFS)

Total initial stream area = 0.720(Ac.)

Pervious area fraction = 0.100

B T T o I o o o L B B o B o o o B B
Process from Point/Station 1.410 to Point/Station 1.520
*¥** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation =  878.520(Ft.)
Downstream point/station elevation =  873.450(Ft.)
Pipe length = 142.13(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 2.480(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 2.480(CFS)
Normal flow depth in pipe = 6.06(In.)

Flow top width inside pipe = 8.44(In.)

Critical Depth = 8.29(In.)



Pipe flow velocity = 7.85(Ft/s)
Travel time through pipe = 0.30 min.
Time of concentration (TC) = 6.75 min.

B o o O B o o o S B B B o R e S o o S NSRS
Process from Point/Station 1.520 to Point/Station 1.520
*¥*** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 2 in normal stream number 1

Stream flow area = 0.720(Ac.)

Runoff from this stream = 2.480(CFS)
Time of concentration = 6.75 min.
Rainfall intensity = 3.824(In/Hr)

B T B E e o S LR e e e
Process from Point/Station 1.500 to Point/Station 1.510
*¥*%% TNITIAL AREA EVALUATION ****

Initial area flow distance =  382.350(Ft.)

Top (of initial area) elevation = 886.800(Ft.)
Bottom (of initial area) elevation = 879.410(Ft.)
Difference in elevation = 7.390(Ft.)

Slope = 0.01933 s(percent)= 1.93

TC = k(0.300)*[(length”~3)/(elevation change)]”0.2
Initial area time of concentration = 7.126 min.
Rainfall intensity = 3.712(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.878

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 52.00

Pervious area fraction = ©.100; Impervious fraction = ©.900
Initial subarea runoff = 10.587(CFS)

Total initial stream area = 3.250(Ac.)

Pervious area fraction = 0.100

B I o o O R o i T o R e S
Process from Point/Station 1.510 to Point/Station 1.520
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 874.410(Ft.)
Downstream point/station elevation =  873.450(Ft.)
Pipe length = 191.99(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 10.587(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 10.587(CFS)
Normal flow depth in pipe = 16.27(In.)

Flow top width inside pipe = 17.55(In.)

Critical Depth = 14.55(In.)

Pipe flow velocity = 5.30(Ft/s)

Travel time through pipe = 0.60 min.

Time of concentration (TC) = 7.73 min.

B o o B o o S B o o o o o S AT AT A ST A ST RS
Process from Point/Station 1.520 to Point/Station 1.520
*¥*** CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 2

Stream flow area = 3.250(Ac.)

Runoff from this stream = 10.587(CFS)
Time of concentration = 7.73 min.
Rainfall intensity = 3.550(In/Hr)

Summary of stream data:



Stream Flow rate TC Rainfall Intensity

No. (CFS) (min) (In/Hr)
1 2.480 6.75 3.824

2 10.587 7.73 3.550
Largest stream flow has longer time of concentration
Qp = 10.587 + sum of

Qb Ia/Ib
2.480 * 0.928 = 2.302

Qp = 12.889

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

2.480 10.587
Area of streams before confluence:
0.720 3.250
Results of confluence:
Total flow rate = 12.889(CFS)
Time of concentration = 7.730 min.
Effective stream area after confluence = 3.970(Ac.)

B o B B i I o o B T B B R o T I S S S S o
Process from Point/Station 1.520 to Point/Station 1.530
**** PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation =  873.450(Ft.)
Downstream point/station elevation = 872.730(Ft.)
Pipe length = 143.33(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 12.889(CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 12.889(CFS)
Normal flow depth in pipe = 16.29(In.)

Flow top width inside pipe = 22.41(In.)

Critical Depth = 15.51(In.)

Pipe flow velocity = 5.67(Ft/s)

Travel time through pipe = 0.42 min.

Time of concentration (TC) = 8.15 min.

B I o
Process from Point/Station 1.530 to Point/Station 1.530
**** CONFLUENCE OF MAIN STREAMS ***x*

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 3.970(Ac.)
Runoff from this stream = 12.889(CFS)
Time of concentration = 8.15 min.
Rainfall intensity = 3.448(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 17.589 9.79 3.116
2 12.889 8.15 3.448
Largest stream flow has longer time of concentration
Qp = 17.589 + sum of
Qb Ia/Ib
12.889 * 0.904 = 11.652
Qp = 29.241

Total of 2 main streams to confluence:
Flow rates before confluence point:
17.589 12.889



Area of streams before confluence:
5.710 3.970

Results of confluence:

Total flow rate = 29.241(CFS)

Time of concentration = 9.793 min.

Effective stream area after confluence = 9.680(Ac.)

B L L I s o B = S S
Process from Point/Station 1.530 to Point/Station 1.540
**%* PTPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 872.730(Ft.)
Downstream point/station elevation =  872.280(Ft.)
Pipe length = 91.27(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 29.241(CFS)
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 29.241(CFS)
Normal flow depth in pipe = 25.03(In.)

Flow top width inside pipe = 22.30(In.)

Critical Depth = 22.13(In.)

Pipe flow velocity = 6.68(Ft/s)

Travel time through pipe = 0.23 min.

Time of concentration (TC) = 10.02 min.

End of computations, total study area = 9.68 (Ac.)

The following figures may
be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = 32.0



Appendix I

Synthetic Unit Hydrograph Method Analysis
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Synthetic Unit Hydrograph Method Analysis

Pre-Development Conditions
2-Year, 24-Hour Storm
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Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2018, Version 9.0
Study date ©3/10/26 File: RCCDPre2UHA242.out

B T I T o L

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

Program License Serial Number 6443

English (in-1b) Input Units Used
English Rainfall Data (Inches) Input Values Used

English Units used in output format

RCCD - PHASE I

UNIT HYDROGRAPH

2-YEAR STORM

PRE DEVELOPMENT - DA A (NATURAL CONDITIONS)

Drainage Area = 9.68(Ac.) = 0.015 Sq. Mi.
Drainage Area for Depth-Area Areal Adjustment =
Length along longest watercourse = 704.10(Ft.)
Length along longest watercourse measured to centroid
Length along longest watercourse = 0.133 Mi.
Length along longest watercourse measured to centroid
Difference in elevation = 11.23(Ft.)

Slope along watercourse = 84.2130 Ft./Mi.

Average Manning's 'N' = 0.030

Lag time = 0.047 Hr.

Lag time = 2.81 Min.

25% of lag time = 0.70 Min.

40% of lag time = 1.12 Min.

Unit time = 5.00 Min.

Duration of storm = 24 Hour(s)

User Entered Base Flow = 0.00(CFS)

2 YEAR Area rainfall data:
Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
9.68 2.01 19.46

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
9.68 4.82 46.66

STORM EVENT (YEAR) = 2.00

Area Averaged 2-Year Rainfall = 2.010(In)

Area Averaged 100-Year Rainfall = 4.820(In)

Point rain (area averaged) = 2.010(In)

Areal adjustment factor = 100.00 %

Adjusted average point rain = 2.010(In)

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

273.41(Ft.)

0.052 Mi.

0.015 Sq. Mi.



9.680 67.00 0.000

Total Area Entered = 9.68(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-1 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
67.0 47.4 0.597 0.000 0.597 1.000 0.597

Sum (F) = 0.597
Area averaged mean soil loss (F) (In/Hr) = 0.597
Minimum soil loss rate ((In/Hr)) = ©.299
(for 24 hour storm duration)
Soil low loss rate (decimal) = ©.900

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)

1 0.083 178.000 39.326 3.837

2 0.167 356.000 44.931 4.383

3 0.250 533.999 9.752 0.951

4 0.333 711.999 4.018 0.392

5 0.417 889.999 1.973 0.192
Sum = 100.000 Sum= 9.756

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

Unit Time Pattern Storm Rain Loss rate(In./Hr) Effective
(Hr.) Percent  (In/Hr) Max | Low (In/Hr)
1 0.08 0.07 0.016 ( 1.059) 0.014 0.002
2 0.17 0.07 0.016 ( 1.055) 0.014 0.002
3 0.25 0.07 0.016 ( 1.051) 0.014 0.002
4 0.33 0.10 0.024 ( 1.047) 0.022 0.002
5 0.42 0.10 0.024 ( 1.043) 0.022 0.002
6 0.50 0.10 0.024 ( 1.039) 0.022 0.002
7 0.58 0.10 0.024 ( 1.e35) 0.022 0.002
8 0.67 0.10 0.024 ( 1.031) 0.022 0.002
9 0.75 0.10 0.024 ( 1.027) 0.022 0.002
10 0.83 0.13 0.032 ( 1.023) 0.029 0.003
11 0.92 0.13 0.032 ( 1.019) 0.029 0.003
12 1.00 0.13 0.032 ( 1.015) 0.029 0.003
13 1.08 0.10 0.024 ( 1.011) 0.022 0.002
14 1.17 0.10 0.024 ( 1.007) 0.022 0.002
15 1.25 0.10 0.024 ( 1.003) 0.022 0.002
16 1.33 0.10 0.024 ( 0.999) 0.022 0.002
17 1.42 0.10 0.024 ( 0.995) 0.022 0.002
18 1.50 .10 0.024 ( 0.991) 0.022 0.002
19 1.58 0.10 0.024 ( 0.987) 0.022 0.002
20 1.67 0.10 0.024 ( 0.983) 0.022 0.002
21 1.75 0.10 0.024 ( 0.979) 0.022 0.002
22 1.83 0.13 0.032 ( 0.975) 0.029 0.003
23 1.92 0.13 0.032 ( 0.971) 0.029 0.003
24 2.00 0.13 0.032 ( 0.967) 0.029 0.003
25 2.08 0.13 0.032 ( 0.963) 0.029 0.003
26 2.17 0.13 0.032 ( 0.959) 0.029 0.003
27 2.25 0.13 0.032 ( 0.955) 0.029 0.003
28 2.33 0.13 0.032 ( 0.951) 0.029 0.003
29 2.42 0.13 0.032 ( 0.947) 0.029 0.003
30 2.50 0.13 0.032 ( 0.944) 0.029 0.003
31 2.58 0.17 0.040 ( 0.940) 0.036 0.004
32 2.67 0.17 0.040 ( 0.936) 0.036 0.004
33 2.75 0.17 0.040 ( 0.932) 0.036 0.004
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