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Appendix B
Seismic Data
e Table 1 - Faults Table
e Unified Hazard Tool — Hazard Curve

e U.S. Seismic Design Maps Summary & Detailed
Report (SEAOC / OSHPD)
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DISCLAIMER

liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAQC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search resuits of this website.
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Recommended Earthwork Specifications
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RECOMMENDED EARTHWORK SPECIFICATIONS
1.0  General
1.1  Description

1.1.1  These specifications cover preparation of the subject site to receive fills, the type
of soils suitable for use in fills, the compaction standards, and the methods of testing

compacted fills.

1.1.2  The Contractor shall furnish all labor, supervision, equipment, operations, and
materials to excavate to the required grade, support existing underground facilities,
stockpile material, compact fill and backfill, and fine grade. The work of the Contractor
shall include all clearing and grubbing, removing existing unsatisfactory material,
preparing areas to be filled, spreading and compacting of fill in the areas to be filled and
all other work necessary to complete the grading of the filled areas. It shall be the
Contractor's responsibility to place, spread, moisten or dry, and compact the fill in strict
accordance with these specifications to the lines and grades indicated on project plans or

as directed in writing by the Civil Engineer.

1.1.3  Deviations from these specifications will be permitted only upon written

authorization from the Owner or his representative.
1.2 Role of the Geotechnical Engineer

1.2.1 Construction - The Owner will employ a Geotechnical Consultant to observe and
test this work as it is being performed. The Contractor shall cooperate with the
Geotechnical Consultant and allow his unrestricted access to the site as required for the

performance of his duties.

The Contractor shall provide a minimum notice of 48 hours to the Geotechnical Engineer
before beginning or restarting earthwork operations that will require the presence of the

Geotechnical Engineer or his representative on site.
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1.2.2 Subsurface Investigations - A geotechnical engineering report for design purposes
was prepared by Geotechnical Solutions, Inc., Irvine, California. Any recommendations
made in the geotechnical report or subsequent reports are made part of these

specifications. These reports are available for review upon request to the Owner.

1.2.3  Observation and Testing - The Geotechnical Engineer's representative shall
observe the clearing and grubbing, excavation, filling and compacting operations and
shall take density tests in the fill material so that he can state his opinion as to whether or
not the fill was constructed in accordance with the specifications. All fill will be tested
shortly after its placement to ascertain that the required compaction is achieved. A
minimum of one density test will be made on each 500 cubic yards of fill placed, with a
minimum of at least one test per every 2 feet of vertical height of fill. If the surface is
disturbed, the density tests shall be made in the compacted materials below the disturbed
zone. When these tests indicate that the density or water content of any layer of fill or
portion thereof does not meet the specified density or water content, the particular layer
or portions thereof shall be reworked until the specified density and water content have

been obtained.

After the completion of grading, the Geotechnical Engineer will prepare a written opinion
of grading. Neither the testing performed by the Geotechnical Consultant nor his opinion
as to whether or not the fill was constructed in accordance with these Specifications shall
relieve the Contractor of his responsibility to construct the fills in accordance with the

Contract Documents.
1.3 Reference Standards

The following ASTM (American Society for Testing and Materials) codes and standards
shall be used to the extent indicated by references herein. The most recent revision of the

standards shall be used.

D 1556 - "Standard Test Method for Density of Soil in Place by the Sand-Cone Method"
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D1557 - "Standard Test Methods for Moisture-Density Relations of Soils and Soil
Aggregate Mixtures Using 10-1b (4.54 kg) and 18-inch (457-mm) Drop"

D2216 - "Standard Test Method for Laboratory Determination of Water (Moisture)
Content of Soil, Rock, and Soil-Aggregate Mixtures"

D4318 - "Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of

Soils"

D4718 - "Standard Practice for Correction of Unit Weight and Water Content for Soils

Containing Oversize Particles"
D4829 - "Standard Test Method for Expansion Index of Soils"

D4944 - "Standard Test Method for Field Determination of Water (Moisture) Content of
Soil by the Calcium Carbide Gas Pressure Tester Method."

D5195 - "Standard Test Method for Water Content of Soil and Rock in Place by Nuclear
Methods (Shallow Depth)"

D6938 - "Standard Test Methods for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)"

D7928 - "Standard Test Method for Particle-Size Distribution (Gradation) of Fine-
Grained Soils Using the Sedimentation (Hydrometer) Analysis"

1.4 Degree of Fill Compaction

The degree to which fill is to be compacted is expressed in terms of "relative
compaction." Relative compaction is defined as the ratio; expressed in percent, of the
in-place dry density of the compacted fill to the reference maximum dry density. The
reference maximum dry density shall be obtained following ASTM D1557. Optimum
water content shall be obtained in the same test used to obtain the reference maximum

dry density. Correction of the maximum dry density and optimum water content for
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oversize particles of gravel and cobbles shall be made following ASTM D4718 when, in
the opinion of the Geotechnical Engineer, such correction is appropriate. The in-place
density shall be obtained following ASTM D1556 (sand cone method) or ASTM D6938
(nuclear method-shallow depth) test method. The in-place water content shall be obtained
following ASTM D4944 (calcium carbide gas pressure meter), ASTM D5195 (nuclear
method-shallow depth), or ASTM D2216 (oven drying). Correction of the in-place
density and water content for oversize particles of gravel and cobbles shall be made
following ASTM D4718 when, in the opinion of the Geotechnical Engineer, such

correction is appropriate.

If any of the test methods specified in this section are judged by the Geotechnical
Engineer to be impractical or unreliable because the material has a coarse particle size
distribution, or for other reasons, the Geotechnical Engineer shall establish other

procedures to obtain the required soil characteristics.
2.0  Products

2.1  Materials

2.1.1 General - During grading operations, soil types other than those identified in the
geotechnical investigation report may be encountered by the Contractor. Consult the
Geotechnical Consultant for his evaluation of the suitability of using these soils a fill

material prior to placement or disposal.

2.1.2  General Fill - Materials for compacted fill shall consist of material imported from
outside the site or excavated from the site that, in the opinion of the Geotechnical
Engineer, is suitable for use in constructing engineered fills. The material shall not
contain rocks or hard lumps greater than 6 inches in maximum dimension, and at least 70
percent (by weight) of its particles shall pass through a U.S. Standard 3/8 inch sieve.
Material greater than 3 inches, but less than 6 inches in maximum dimension, shall be

placed by the Contractor so that it is completely surrounded by compacted, finer material;
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no nesting of rocks shall be permitted. Do not use any perishable, spongy, hazardous, or

other undesirable materials as fill.

2.1.3  Select Fill - Select fill shall meet all criteria for general fill but shall also contain
no rocks or hard lumps greater than 3 inches in maximum dimension, and at least 80
percent (by weight) shall pass through a U.S. Standard 3/8-inch sieve. The expansion
index of select material shall be less than 50 (i.e., 5.0 percent swell) when tested in

accordance with ASTM D4829.
3.0 Execution
3.1  Clearing and Grubbing

Within the project limits, tile Contractor shall demolish structures as specified on the

Drawings.

Unless otherwise indicated on the Drawings or by the Owner in writing, the Contractor
shall clear and grub all trees, stumps, roots, brush, grass, and other vegetation within
construction, fill and stockpile areas to a minimum depth of 3 feet below the existing
ground surface or below finished grade, whichever is deeper, unless otherwise

recommended by the Geotechnical Engineer's Field Representative.

Remove cleared and grubbed materials from the site and dispose of them legally. No
onsite burning or burying of cleared and grubbed materials is permitted. No placement of
cleared and grubbed materials in topsoil stockpiles is permitted. No mulching of branches
or roots is permitted. Incorporating vegetative matter into stockpiled materials, which are

to be used in fill, is not permitted.
Stockpile organic-laden topsoil separate from other fill materials.

Remove any remaining vegetative matter from the deeper excavated soils, which may

result from roots deeper than those encountered during clearing and grubbing operations.
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All material thereby removed shall be piled at a location away from the immediate work

area so as to avoid burying of piled material.
3.2 Compacted Fills

3.2.1 Preparing Areas to be Filled - Brush, grass, and other objectionable materials
shall be collected, piled, and disposed of as indicated in Section 3.1 by the Contractor so
as to leave the areas that have been cleared with a neat and finished appearance, free from

unsightly debris.

Remove all loose soil, uncertified fill, landslide debris, and weathered bedrock to firm
material or in-situ bedrock, as approved by the Geotechnical Consultant. The Contractor
shall obtain approval from the Geotechnical Engineer or his representative of stripping
and site preparation before the compaction of any fill subgrade begins. The surface shall
then be scarified to a minimum depth of 6 inches until the surface is free from uneven
features that would tend to prevent uniform compaction by the equipment used, and shall
be brought to the specified water content and relative compaction. Compact scarified
materials to a minimum relative compaction of 90 percent, relative to ASTM D1557,

prior to placement of any fill material.

3.2.2 Placing, Spreading, and Compacting, Fill Material - Onsite soil obtained from
removals, borrow, or cut areas may be reused as compacted fill provided it is free from
deleterious debris and meets the other requirements of the "Materials" portion of this

Specification Section.

Use of soil containing deleterious debris from the clearing and grubbing operation or
from other sources is not permitted. The fill materials shall be placed by the Contractor in
horizontal layers not greater than 8 inches thick, measured before compaction. Each layer
shall be spread evenly and shall be thoroughly mixed during the spreading to obtain
uniformity of material and moisture in each layer. The moisture content of material used
for compacted fill should be adjusted to be at or above optimum water content as

determined by ASTM D1557. When the water content of the fill material is too high, the
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fill materials shall be aerated by the Contractor by blading, mixing, or other satisfactory

methods until the water content is as 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 of the
maximum dry density as determined by ASTM D1557 for general fill, and 95 percent of
the maximum dry density as determined by ASTM D1557 for select fill, compacted fill
pads, and the upper 1 foot of pavement subgrade. Compaction shall be accomplished by:
sheepsfoot rollers; vibratory rollers; multiple-wheel, pneumatic-tired rollers; or other
types of acceptable compacting equipment. Equipment shall be of such design that it is
able to compact the fill to the specified density. Compaction shall be continuous over the
entire area, and the equipment shall make sufficient passes to obtain the desired density
uniformly. All fill placed on site shall be treated in like manner until finished grades are
attained. Jetting, puddling, and hydro consolidation techniques shall not be used,

including backfill of utility trenches.

The placement of topsoil is subject to the approval of the Geotechnical Engineer. Topsoil
shall not be placed beneath concrete flatwork, beneath or behind retaining walls, or
within structural fill. All topsoil material is subject to the same moisture conditioning,
placement, and compaction requirements as General Fill. Roots, branches and other

organic debris are not permitted within the compacted topsoil layer.

When backfilling around footings and compacting behind retaining walls and flexible
retaining structures, the Contractor shall use lightweight compaction equipment such as
hand-operated equipment, shoring, or other means to avoid over-stressing structural
walls. When using lightweight compaction equipment, the fill materials shall be spread

in horizontal layers not greater than 6 inches thick, measured before compaction.

As an alternative, sand-cement slurry may be used to backfill trenches. The slurry shall
have minimum cement content of 3 sacks per cubic yard within the zone of influence of

foundations and other settlement sensitive structures. A minimum of 2 sacks per cubic
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yard of slurry shall be used elsewhere within building limits, and a minimum of one sack
per cubic yard of slurry shall be used elsewhere. Slurry shall not be used in those areas
where such placement would result in the obstruction of water flow, and is subject to the

approval of the Geotechnical Engineer.
3.3 Protection of Work and Adjacent Properties

3.3.1 During Construction - The Contractor shall grade all excavated surfaces to provide
good drainage away from construction slopes and prevent ponding of water. He shall
control surface water and the transport of silt and sediment 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 measures have been installed.

Dispose of all water resulting from dewatering operations legally and in ways that will
not cause damage to public or private property, or constitute a nuisance or menace to the

public, in accordance with municipal requirements.

The Contractor shall make every effort to minimize the amount of dust raised in
excavating, on haul roads and access roads, and all other work areas in the course of

construction activities.

Protect benchmarks, monuments, and other reference points against displacement or
damage. Repair or replace benchmarks, monuments, and other permanent survey data

that become displaced or damaged due to the performance of this work.

3.3.2 After Completion - After earthwork is completed and the, Geotechnical Engineer
has finished his observations of the work, no further excavation, filling or backfilling

shall be performed except under the observation of the Geotechnical Engineer.
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should also be removed and hauled off-site. Existing utilities (if Any) should be removed
and relocated as required. Any construction debris or ant buried or other contaminated
exposed during site clearance should be removed and hauled away from the site. The
resulting excavation from any removal should be cleared of loose material then backfilled

with compacted soil. Oversized rocks greater than 6 inches should be removed.
Excavation

Excavations into the on-site soils may encounter a variety of challenges for example, very
firm and dense to very dense alluvial soils. Some Caving on clean sands may be
encountered. The contractor should be made responsible for designing and constructing
stable, temporary excavations as required to maintain stability of the excavation sides. All
excavations should be sloped or shored in the interest of safety following local and

federal regulations including current OSHA excavation and trench safety standards.

Heavy equipments for breaking the very dense alluvial materials may be required for the
excavations for shallow foundations, drilled shafts, and utility trenches for the proposed
construction. The speed and ease of excavation are dependent on the nature of the
deposit, the type of equipment used, and the skill and experience of the equipment

operator.
Building Pad Over-excavation (Above Ground Storage Tanks, AST’s)

After removal of existing debris, the above ground storage tank areas should be over-
excavated at least 3 feet below the lowest grade or 24 inches below the bottom of the
footings whichever is greater. Excavation should be extended 3-feet outside building
perimeters. Over-excavation may be hard due to the presence of very dense alluviums,
therefore heavy equipments may be required. Remove and replace any loose or disturbed
soils prior to placing any additional fill materials required to reach the finished subgrade
elevations. The over-excavation should be backfilled to the foundation base elevation
with the compacted engineering fill in accordance with the recommendations presented in

this report.
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Compliance

Recommendations for foundations and slabs-on-grade supported on compacted fills or
prepared subgrade depend upon compliance with the General Grading and

Recommended Earthwork Specifications in Appendix B.

To assess compliance, observation and testing should be performed under the direction of

a geotechnical engineer. Please contact us to provide observation and testing services.
Backfill Materials

On-site clean, low-expansive potential soils, or imported materials may be used as fill

material for the following:
e Foundation Areas
~ o Interior Slab Areas
e Pavement Areas
e Backfill

Any earth materials imported or excavated on the property may be utilized in the fill
provided that each material has been determined to be suitable by the soil engineer. These
materials should be free of roots, tree branches, other organic matter or other deleterious
materials. Soils of poor gradation, undesirable expansion potential, or substandard
strength characteristics may be designated by the consultant as unsuitable and may
require blending with other soils to serve as a satisfactory fill material. Also, rocks of

sizes bigger than 3 inches should be discarded for the site material to be used for backfill.

Gradation (as per ASTM C136) should be as follows:

Size % by Weight
6 100
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4” 85-100
Ya” 70-100
No 4 Sieve 50-100
No. 200 Sieve 15 (max)

Any import material should have an expansion Index, EI less than 20. Import material

should also meet the following criteria:

Soil Properties Values
Liquid Limit 35 (Max)
Plastic Limit 6 (Max)

Placement and Compaction

Place and compact approved fill material in nearly horizontal layers that when compacted

should not exceed 6 inches in thickness.

Use appropriate equipment and procedures that will produce recommended densities and
water contents throughout the lift. Moisture condition, blending, and mixing of the fill
layer should continue until the fill materials have a uniform moisture content at or above

optimum moisture.
Uncompacted fill lifts should not exceed 8 inches.

Materials should be compacted to the following:

On-site or imported soil, reworked and fill: Minimum % (ASTM D-1557
Laboratory Standard)
Subgrade Below Footings 90
Subgrade Below Slab-on Grade 90
Subgrade Below Pavement 90
Crush Rock Below Slab-on-Grade 95
Aggregate Base below pavement 95
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Excavations at Pavement Areas
Subgrade Preparation

After removing the existing deleterious materials, dense to very dense alluvial materials
on the pavement areas and hauled offsite, all surficial deposits of loose soil material
should be removed and excavate 12 inches below the base and recompacted as
recommended. The bottom is further scarified to a depth of at least 6 inches; moisture
conditioned as necessary and compacted to 90 percent of the maximum laboratory

density as determined by ASTM Test Method D-1557.

Deleterious material, excessively wet or dry pockets, and any other unsuitable materials
encountered during excavation or grading should be removed. The compacted fill
material should then be brouéht to the elevation of the proposed subgrade for the
pavement. The subgrade should be proof-rolled in order to ensure a uniform, firm and
unyielding surface. All grading and fill placement should be observed by the project soils

engineer and/or his representative.
Aggregate Base

Compaction and rolling are required for the recommended base section. Minimum
relative compaction required will be 95 percent of the laboratory maximum density as
determined by ASTM Test Designation D-1557. Aggregate base should be in accordance
with 200-2.2 crushed Aggregate base Class Il base (minimum R-value=78) and sample
should be brought for testing and approval prior to delivery to the site. No crushed

miscellaneous base (CMB) should be accepted.
Asphalt Concrete Pavement

Asphalt concrete pavement should be Performance Grade PG 64-10 1/2" maximum
aggregate size and should be placed and compacted in two layers. Asphalt concrete shall

be compacted to 95 percent of the Hveem Laboratory Standard.
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Earthwork Observations:

Relative compaction of all fill materials placed on site should be tested in accordance
with ASTM D6938. All new fill shall be brought to near optimum moisture, placed in
layers not exceeding six inches in thickness, and compacted to at least 90 percent relative
compaction for subgrade and 95 percent relative compaction for aggregate base. No
jetting or water tamping of fill soils shall be permitted. All imported soil for engineered
fill should be pre-approved by the Geotechnical Engineer and consist of clean, granular,
non-expansive soil, free of vegetation and other debris with an Expansion Index of 20 or

less.

At all times, the contractor should have a responsible field superintendent on the project
in full charge of the work, with authority to make decisions. He should cooperate fully

with the Geotechnical Engineer in carrying out the work.

All footing trenches for continuous and spread footings and subgrade for the slab areas
should be observed by the project Geotechnical Engineer to verify that over-excavation
and re-compaction operations of adequate depth, thickness, and compaction have been
performed as specified. All footing excavations should be trimmed neat, level and square.
All loose, sloughed or moisture softened soil should be removed and replaced with

properly compacted soil.
General Grading

All grading should conform to the guidelines presented in the California Building Code
(CBC, 2019), the City of Perris, San Bernardino County, International Conference of
Building Officials (ICBO, 2018), and Appendix B in this report, except where
specifically superceded in the text of this report. When code references are not
equivalent, the more stringent code should be followed. During earthwork construction,
all site preparation and the general grading procedures of the contractor should be
observed, and the fill selectively tested by a representative (s) of Geotechnical Solutions,

Inc. (GSI). If unusual or unexpected conditions are exposed in the field, they should be
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reviewed by this office and if warranted, modified and /or additional recommendations
will be offered. All applicable requirements of local and national construction and
general industry safety orders, the Occupational Safety and Health Act and the

construction Safety Act should be met.
Closure

The Conclusions and recommendations contained herein are based on the findings and
observations made at the test boring locations. It is not unusual to find conditions
between and beyond such locations, which differ from the conditions encountered. If
conditions are encountered during construction, which appear to differ from those
previously disclosed, this office should be notified so as to consider the need for
modifications. On-site construction observations and wherever appropriate, tests should
be performed during the course of construction by a representative of this office to
evaluate compliance with the design concepts, specifications, and recommendations

contained herein.

This report has been compiled for the exclusive use of our client, it shall not be
transferred to, or used by, other parties, or applied to any project on this site other than

described herein without consent and /or thorough review by this office.

The investigation was made in accordance with generally accepted geotechnical
engineering principles and procedures and included such field and laboratory tests

considered necessary under the circumstances.
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Appendix A

Plates
e Vicinity Map
e Plot Plan

e Google Map
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Appendix B

Recommended Earthwork Specifications
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RECOMMENDED EARTHWORK SPECIFICATIONS
1.0 General
1.1  Description

1.1.1 These specifications cover preparation of the subject site to receive fills, the type
of soils suitable for use in fills, the compaction standards, and the methods of testing

compacted fills.

1.1.2 The Contractor shall furnish all labor, supervision, equipment, operations, and
materials to excavate to the required grade, support existing underground facilities,
stockpile material, compact fill and backfill, and fine grade. The work of the Contractor
shall include all clearing and grubbing, removing existing unsatisfactory material,
preparing areas to be filled, spreading and compacting of fill in the areas to be filled and
all other work necessary to complete the grading of the filled areas. It shall be the
Contractor's responsibility to place, spread, moisten or dry, and compact the fill in strict
accordance with these specifications to the lines and grades indicated on project plans or

as directed in writing by the Civil Engineer.

1.1.3 Deviations from these specifications will be permitted only upon written

authorization from the Owner or his representative.
1.2 Role of the Geotechnical Engineer

1.2.1 Construction - The Owner will employ a Geotechnical Consultant to observe and
test this work as it is being performed. The Contractor shall cooperate with the
Geotechnical Consultant and allow his unrestricted access to the site as required for the

performance of his duties.

The Contractor shall provide a minimum notice of 48 hours to the Geotechnical Engineer
before beginning or restarting earthwork operations that will require the presence of the

Geotechnical Engineer or his representative on site.
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1.2.2 Subsurface Investigations - A geotechnical engineering report for design purposes
was prepared by Geotechnical Solutions, Inc., Irvine, California. Any recommendations
made in the geotechnical report or subsequent reports are made part of these

specifications. These reports are available for review upon request to the Owner.

1.2.3 Observation and Testing - The Geotechnical Engineer's representative shall
observe the clearing and grubbing, excavation, filling and compacting operations and
shall take density tests in the fill material so that he can state his opinion as to whether or
not the fill was constructed in accordance with the specifications. All fill will be tested
shortly after its placement to ascertain that the required compaction is achieved. A
minimum of one density test will be made on each 500 cubic yards of fill placed, with a
minimum of at least one test per every 2 feet of vertical height of fill. If the surface is
disturbed, the density tests shall be made in the compacted materials below the disturbed
zone. When these tests indicate that the density or water content of any layer of fill or
portion thereof does not meet the specified density or water content, the particular layer
or portions thereof shall be reworked until the specified density and water content have

been obtained.

After the completion of grading, the Geotechnical Engineer will prepare a written opinion
of grading. Neither the testing performed by the Geotechnical Consultant nor his opinion
as to whether or not the fill was constructed in accordance with these Specifications shall
relieve the Contractor of his responsibility to construct the fills in accordance with the

Contract Documents.
1.3 Reference Standards

The following ASTM (American Society for Testing and Materials) codes and standards
shall be used to the extent indicated by references herein. The most recent revision of the

standards shall be used.

D 1556 - "Standard Test Method for Density of Soil in Place by the Sand-Cone Method"
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D1557 - "Standard Test Methods for Moisture-Density Relations of Soils and Soil
Aggregate Mixtures Using 10-1b (4.54 kg) and 18-inch (457-mm) Drop"

D2216 - "Standard Test Method for Laboratory Determination of Water (Moisture)
Content of Soil, Rock, and Soil-Aggregate Mixtures"

D4318 - "Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of

Soils"

DA4718 - "Standard Practice for Correction of Unit Weight and Water Content for Soils

Containing Oversize Particles"
D4829 - "Standard Test Method for Expansion Index of Soils"

D4944 - "Standard Test Method for Field Determination of Water (Moisture) Content of
Soil by the Calcium Carbide Gas Pressure Tester Method."

D5195 - "Standard Test Method for Water Content of Soil and Rock in Place by Nuclear
Methods (Shallow Depth)"

D6938 - "Standard Test Methods for Density of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)"

D7928 - "Standard Test Method for Particle-Size Distribution (Gradation) of Fine-
Grained Soils Using the Sedimentation (Hydrometer) Analysis"

1.4 Degree of Fill Compaction

The degree to which fill is to be compacted is expressed in terms of "relative
compaction." Relative compaction is defined as the ratio; expressed in percent, of the
in-place dry density of the compacted fill to the reference maximum dry density. The
reference maximum dry density shall be obtained following ASTM DI1557. Optimum
water content shall be obtained in the same test used to obtain the reference maximum

dry density. Correction of the maximum dry density and optimum water content for
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oversize particles of gravel and cobbles shall be made following ASTM D4718 when, in
the opinion of the Geotechnical Engineer, such correction is appropriate. The in-place
density shall be obtained following ASTM D1556 (sand cone method) or ASTM D693 8
(nuclear method-shallow depth) test method. The in-place water content shall be obtained
following ASTM D4944 (calcium carbide gas pressure meter), ASTM D5195 (nuclear
method-shallow depth), or ASTM D2216 (oven drying). Correction of the in-place
density and water content for oversize particles of gravel and cobbles shall be made
following ASTM D4718 when, in the opinion of the Geotechnical Engineer, such

correction is appropriate.

If any of the test methods specified in this section are judged by the Geotechnical
Engineer to be impractical or unreliable because the material has a coarse particle size
distribution, or for other reasons, the Geotechnical Engineer shall establish other

procedures to obtain the required soil characteristics.
2.0 Products

2.1 Materials

2.1.1 General - During grading operations, soil types other than those identified in the
geotechnical investigation report may be encountered by the Contractor. Consult the
Geotechnical Consultant for his evaluation of the suitability of using these soils a fill

material prior to placement or disposal.

2.1.2  General Fill - Materials for compacted fill shall consist of material imported from
outside the site or excavated from the site that, in the opinion of the Geotechnical
Engineer, is suitable for use in constructing engineered fills. The material shall not
contain rocks or hard lumps greater than 6 inches in maximum dimension, and at least 70
percent (by weight) of its particles shall pass through a U.S. Standard 3/8 inch sieve.
Material greater than 3 inches, but less than 6 inches in maximum dimension, shall be

placed by the Contractor so that it is completely surrounded by compacted, finer material;
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no nesting of rocks shall be permitted. Do not use any perishable, spongy, hazardous, or

other undesirable materials as fill.

2.1.3  Select Fill - Select fill shall meet all criteria for general fill but shall also contain
no rocks or hard lumps greater than 3 inches in maximum dimension, and at least 80
percent (by weight) shall pass through a U.S. Standard 3/8-inch sieve. The expansion
index of select material shall be less than 50 (i.e., 5.0 percent swell) when tested in

accordance with ASTM D4829.
3.0 Execution
3.1  Clearing and Grubbing

Within the project limits, tile Contractor shall demolish structures as specified on the

Drawings.

Unless otherwise indicated on the Drawings or by the Owner in writing, the Contractor
shall clear and grub all trees, stumps, roots, brush, grass, and other vegetation within
construction, fill and stockpile areas to a minimum depth of 3 feet below the existing
ground surface or below finished grade, whichever is deeper, unless otherwise

recommended by the Geotechnical Engineer's Field Representative.

Remove cleared and grubbed materials from the site and dispose of them legally. No
onsite burning or burying of cleared and grubbed materials is permitted. No placement of
cleared and grubbed materials in topsoil stockpiles is permitted. No mulching of branches
or roots is permitted. Incorporating vegetative matter into stockpiled materials, which are

to be used in fill, is not permitted.
Stockpile organic-laden topsoil separate from other fill materials.

Remove any remaining vegetative matter from the deeper excavated soils, which may

result from roots deeper than those encountered during clearing and grubbing operations.
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All material thereby removed shall be piled at a location away from the immediate work

area so as to avoid burying of piled material.
3.2 Compacted Fills

3.2.1 Preparing Areas to be Filled - Brush, grass, and other objectionable materials
shall be collected, piled, and disposed of as indicated in Section 3.1 by the Contractor so
as to leave the areas that have been cleared with a neat and finished appearance, free from

unsightly debris.

Remove all loose soil, uncertified fill, landslide debris, and weathered bedrock to firm
material or in-situ bedrock, as approved by the Geotechnical Consultant. The Contractor
shall obtain approval from the Geotechnical Engineer or his representative of stripping
and site preparation before the compaction of any fill subgrade begins. The surface shall
then be scarified to a minimum depth of 6 inches until the surface is free from uneven
features that would tend to prevent uniform compaction by the equipment used, and shall
be brought to the specified water content and relative compaction. Compact scarified
materials to a minimum relative compaction of 90 percent, relative to ASTM D1557,

prior to placement of any fill material.

3.2.2 Placing, Spreading, and Compacting, Fill Material - Onsite soil obtained from
removals, borrow, or cut areas may be reused as compacted fill provided it is free from
deleterious debris and meets the other requirements of the "Materials" portion of this

Specification Section.

Use of soil containing deleterious debris from the clearing and grubbing operation or
from other sources is not permitted. The fill materials shall be placed by the Contractor in
horizontal layers not greater than 8 inches thick, measured before compaction. Each layer
shall be spread evenly and shall be thoroughly mixed during the spreading to obtain
uniformity of material and moisture in each layer. The moisture content of material used
for compacted fill should be adjusted to be at or above optimum water content as

determined by ASTM D1557. When the water content of the fill material is too high, the
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fill materials shall be aerated by the Contractor by blading, mixing, or other satisfactory

methods until the water content is as 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 of the
maximum dry density as determined by ASTM D1557 for general fill, and 95 percent of
the maximum dry density as determined by ASTM D1557 for select fill, compacted fill
pads, and the upper 1 foot of pavement subgrade. Compaction shall be accomplished by:
sheepsfoot rollers; vibratory rollers; multiple-wheel, pneumatic-tired rollers; or other
types of acceptable compacting equipment. Equipment shall be of such design that it is
able to compact the fill to the specified density. Compaction shall be continuous over the
entire area, and the equipment shall make sufficient passes to obtain the desired density
uniformly. All fill placed on site shall be treated in like manner until finished grades are
attained. Jetting, puddling, and hydro consolidation techniques shall not be used,

including backfill of utility trenches.

The placement of topsoil is subject to the approval of the Geotechnical Engineer. Topsoil
shall not be placed beneath concrete flatwork, beneath or behind retaining walls, or
within structural fill. All topsoil material is subject to the same moisture conditioning,
placement, and compaction requirements as General Fill. Roots, branches and other

organic debris are not permitted within the compacted topsoil layer.

When backfilling around footings and compacting behind retaining walls and flexible
retaining structures, the Contractor shall use lightweight compaction equipment such as
hand-operated equipment, shoring, or other means to avoid over-stressing structural
walls. When using lightweight compaction equipment, the fill materials shall be spread

in horizontal layers not greater than 6 inches thick, measured before compaction.

As an alternative, sand-cement slurry may be used to backfill trenches. The slurry shall
have minimum cement content of 3 sacks per cubic yard within the zone of influence of

foundations and other settlement sensitive structures. A minimum of 2 sacks per cubic
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yard of slurry shall be used elsewhere within building limits, and a minimum of one sack
per cubic yard of slurry shall be used elsewhere. Slurry shall not be used in those areas
where such placement would result in the obstruction of water flow, and is subject to the

approval of the Geotechnical Engineer.
3.3  Protection of Work and Adjacent Properties

3.3.1 During Construction - The Contractor shall grade all excavated surfaces to provide
good drainage away from construction slopes and prevent ponding of water. He shall
control surface water and the transport of silt and sediment 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 measures have been installed.

Dispose of all water resulting from dewatering operations legally and in ways that will
not cause damage to public or private property, or constitute a nuisance or menace to the

public, in accordance with municipal requirements.

The Contractor shall make every effort to minimize the amount of dust raised in
excavating, on haul roads and access roads, and all other work areas in the course of

construction activities.

Protect benchmarks, monuments, and other reference points against displacement or
damage. Repair or replace benchmarks, monuments, and other permanent survey data

that become displaced or damaged due to the performance of this work.

3.3.2 After Completion - After earthwork is completed and the, Geotechnical Engineer
has finished his observations of the work, no further excavation, filling or backfilling

shall be performed except under the observation of the Geotechnical Engineer.
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Appendix 4: Historical Site Conditions

Phase | Environmental Site Assessment or Other Information on Past Site Use
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Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis
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Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation
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Santa Ana Watershed

Vgup and Qgur Worksheets

These worksheets are to be used to determine the required
Design Capture Volume (Vgyp)
or the
Design Flow Rate (Qgyp)

for BMPs in the Santa Ana Watershed

To verify which watershed your project is located within, visit

www.rcflood.org/npdes

and use the 'Locate my Watershed' tool

If your project is not located in the Santa Ana Watershed,
Do not use these worksheets! Instead visit

www.rcflood.org/npdes/developers.aspx

To access worksheets applicable to your watershed

Use the tabs across the bottom
to access the worksheets for the Santa Ana Watershed



Santa Ana Watershed - BMP Design Volume, Vgyp o KeombedEnires

Legend:
(Rev. 10-2011) Calculated Cells
(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )
Company Name Kimley-Horn Date 3/9/2022
Designed by XO Case No
Company Project Number/Name Pilot Perris
BMP Identification

BMP NAME /ID BMP-1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, Dgs= 0.60 inches
from the Isohyetal Map in Handbook Appendix E -

Drainage Management Area Tabulation

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Proposed
Effective DMA Design | Design Capture | volume on
DMA DMA Area Post-Project Surface | Imperivous | Runoff DMA Areas x Storm Volume, Vgmp | Plans (cubic
Type/ID | (square feet) Type Fraction, I; | Factor [ Runoff Factor | Depth (in) (cubic feet) feet)
1A 395,859 Concrete or Asphalt 1 0.89 353106.2
18 152,078 Ornamental 0.1 0.11 16798.2
Landscaping
547937 Total 369904.4 0.60 18618.5 48,658

Notes:




Effective Impervious Fraction

Developed Cover Types Effective Impervious Fraction

Concrete or Asphalt 1.00

Compacted Soil (e.g. unpaved parking) 0.40

Permeable Paving Blocks w/ Sand Filled Gap 0.25

Gravel or Class 2 Permeable Base 0.10

Open and Porous Pavers 0.10

Ornamental Landscaping 0.10

Natural (B Soil) 0.15

Natural (D Soil) 0.40

Mixed Surface Types



Bioretention Facilitv - Desien P g BMP ID L d Required Entries
ioretention Facility - Design Procedure egend:
J 5 BMP-1 g Calculated Cells
Company Name: Kimley-Horn Date: 3/9/2022
Designed by: X0 County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 12.58 acres
Enter Vpy,p determined from Section 2.1 of this Handbook Vemp= 18,619 ft
Type of Bioretention Facility Design
{® Side slopes required (parallel to parking spaces or adjacent to walkways)
{ No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer dg = 1.5 ft
Top Width of Bioretention Facility, excluding curb wr=  100.0 ft
Total Effective Depth, dg
dg=(03)xdg+(0.4)x 1 -(0.7/wyp) + 0.5 dg = 134 ft
Minimum Surface Area, A,
Vi (f) Av= 13,864 1t
N BMP 5
Ay (ft5) ) _—
Proposed Surface Area A= 36312 ft’
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 4 :1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 0 %
6" Check Dam Spacing 0 feet
Describe Vegetation: Other

Notes: Dual purpose Bioretention Basin for stormwater treatment and mitigation. Water quality ponding depth

is 6" from basin bottom and basin top is at least 3.5' beyond that. There will be a riser outlet structure with an

orifice and a grated top. The basin width varies but 100" was used as an average.

Riverside County Best Management Practice Design Handbook
JUNE 2010



3.5 Bioretention Facility

Type of BMP LID — Bioretention
Treatment Mechanisms Infiltration, Evapotranspiration, Evaporation, Biofiltration
Maximum Drainage Area This BMP is intended to be integrated into a project’s landscaped area in a

distributed manner. Typically, contributing drainage areas to Bioretention
Facilities range from less than 1 acre to a maximum of around 10 acres.

Other Names Rain Garden, Bioretention Cell, Bioretention Basin, Biofiltration Basin,
Landscaped Filter Basin, Porous Landscape Detention

Description
Bioretention Facilities are shallow, vegetated basins underlain by an engineered soil media.

Healthy plant and biological activity in the root zone maintain and renew the macro-pore space
in the soil and maximize plant uptake of pollutants and runoff. This keeps the Best
Management Practice (BMP) from becoming clogged and allows more of the soil column to
function as both a sponge (retaining water) and a highly effective and self-maintaining biofilter.
In most cases, the bottom of a Bioretention Facility is unlined, which also provides an
opportunity for infiltration to the extent the underlying onsite soil can accommodate. When the
infiltration rate of the underlying soil is exceeded, fully biotreated flows are discharged via
underdrains. Bioretention Facilities therefore will inherently achieve the maximum feasible
level of infiltration and evapotranspiration and achieve the minimum feasible (but highly
biotreated) discharge to the storm drain system.

Siting Considerations
These facilities work best when they are designed in a relatively level area. Unlike other BMPs,

Bioretention Facilities can be used in smaller landscaped spaces on the site, such as:

v" Parking islands
v" Medians
v" Site entrances

Landscaped areas on the site (such as may otherwise be required through minimum
landscaping ordinances), can often be designed as Bioretention Facilities. This can be
accomplished by:

e Depressing landscaped areas below adjacent impervious surfaces, rather than elevating
those areas

e Grading the site to direct runoff from those impervious surfaces into the Bioretention
Facility, rather than away from the landscaping

e Sizing and designing the depressed landscaped area as a Bioretention Facility as
described in this Fact Sheet

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
Page 1



Bioretention Facilities should however not be used downstream of areas where large amounts
of sediment can clog the system. Placing a Bioretention Facility at the toe of a steep slope
should also be avoided due to the potential for clogging the engineered soil media with erosion
from the slope, as well as the potential for damaging the vegetation.

Design and Sizing Criteria
The recommended cross section necessary for a Bioretention Facility includes:

e \egetated area
e 18" minimum depth of engineered soil media
e 12' minimum gravel layer depth with 6' perforated pipes (added flow control features

such as orifice plates may be required to mitigate for HCOC conditions)
5" MINIMUM TOP WIDTH

2' VARIES 2'
(DEPTH X SIDE SLOPE) 2" MINIMUR (DEPTH X SIDE SLOPE)

CALTRANS D73 TYPE G-1 OR
. FUNCTIONAL EQUIVALENT
DROP INLET

SLOTTED CURB PONDING DEPTH
GRAVEL PAD 6" MAXIMUNM PARKING OR DRIVE AISLE (TYP)
PARKING OR DRIVE AISLE tTYPJ\B‘ F /

SNRRSR e B v }/ \ == 77
Vo L LT ‘

-~ MATURE VEGETATION | =7 »* *

il

18" - 36" ] BT NI
ENGINEERED |- o -TAND 2-3'MULCHLAYER -

SOIL MEDIA 1.
I
L -

~ PERFORATED PIPE

TIE SUBDRAIN INTO INLET
RETAINING WALL TYPE 1A PER

CALTRANS STANDARD B3-3 OR
ENGINEERED ALTERNATIVE BASED
ON GEOTECHNICAL PARAMETERS

While the 18-inch minimum engineered soil media depth can be used in some cases, it is
recommended to use 24 inches or a preferred 36 inches to provide an adequate root zone for
the chosen plant palate. Such a design also provides for improved removal effectiveness for
nutrients. The recommended ponding depth inside of a Bioretention Facility is 6 inches;
measured from the flat bottom surface to the top of the water surface as shown in Figure 1.

Because this BMP is filled with an engineered soil media, pore space in the soil and gravel layer
is assumed to provide storage volume. However, several considerations must be noted:

e Surcharge storage above the soil surface (6 inches) is important to assure that design
flows do not bypass the BMP when runoff exceeds the soil’s absorption rate.

e In cases where the Bioretention Facility contains engineered soil media deeper than 36
inches, the pore space within the engineered soil media can only be counted to the 36-
inch depth.

e A maximum of 30 percent pore space can be used for the soil media whereas a
maximum of 40 percent pore space can be use for the gravel layer.

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
Page 2

Figure 1: Standard Layout for a Bioretention Facility



BIORETENTION FACILITY BMP FACT SHEET

Engineered Soil Media Requirements

The engineered soil media shall be comprised of 85 percent mineral component and 15 percent
organic component, by volume, drum mixed prior to placement. The mineral component shall
be a Class A sandy loam topsoil that meets the range specified in Table 1 below. The organic
component shall be nitrogen stabilized compost’, such that nitrogen does not leach from the
media.

Table 1: Mineral Component Range Requirements

Percent Range

70-80 Sand
15-20 Silt
5-10 Clay

The trip ticket, or certificate of compliance, shall be made available to the inspector to prove
the engineered mix meets this specification.

Vegetation Requirements

Vegetative cover is important to minimize erosion and ensure that treatment occurs in the
Bioretention Facility. The area should be designed for at least 70 percent mature coverage
throughout the Bioretention Facility. To prevent the BMP from being used as walkways,
Bioretention Facilities shall be planted with a combination of small trees, densely planted
shrubs, and natural grasses. Grasses shall be native or ornamental; preferably ones that do not
need to be mowed. The application of fertilizers and pesticides should be minimal. To maintain
oxygen levels for the vegetation and promote biodegradation, it is important that vegetation
not be completely submerged for any extended period of time. Therefore, a maximum of 6
inches of ponded water shall be used in the design to ensure that plants within the Bioretention
Facility remain healthy.

A 2 to 3-inch layer of standard shredded aged hardwood mulch shall be placed as the top layer
inside the Bioretention Facility. The 6-inch ponding depth shown in Figure 1 above shall be
measured from the top surface of the 2 to 3-inch mulch layer.

Curb Cuts

To allow water to flow into the Bioretention Facility, 1-foot-wide (minimum) curb cuts should
be placed approximately every 10 feet around the perimeter of the Bioretention Facility. Figure
2 shows a curb cut in a Bioretention Facility. Curb cut flow lines must be at or above the Vgupe
water surface level.

! For more information on compost, visit the US Composting Council website at: http://compostingcouncil.org/

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
Page 3



BIORETENTION FACILITY BMP FACT SHEET

Figure 2: Curb Cut located in a Bioretention Facility

To reduce erosion, a gravel pad shall be placed
at each inlet point to the Bioretention Facility.
The gravel should be 1- to 1.5-inch diameter in
size. The gravel should overlap the curb cut
opening a minimum of 6 inches. The gravel pad
inside the Bioretention Facility should be flush
with the finished surface at the curb cut and
extend to the bottom of the slope.

In addition, place an apron of stone or concrete,
a foot square or larger, inside each inlet to
prevent vegetation from growing up and
blocking the inlet. See Figure 3.

Figure 3: Apron located in a Bioretention Facility

Terracing the Landscaped Filter Basin

It is recommended that Bioretention Facilities be level. In the event the facility site slopes and
lacks proper design, water would fill the lowest point of the BMP and then discharge from the
basin without being treated. To ensure that the water will be held within the Bioretention
Facility on sloped sites, the BMP must be terraced with nonporous check dams to provide the
required storage and treatment capacity.

The terraced version of this BMP shall be used on non-flat sites with no more than a 3 percent
slope. The surcharge depth cannot exceed 0.5 feet, and side slopes shall not exceed 4:1. Table 2
below shows the spacing of the check dams, and slopes shall be rounded up (i.e., 2.5 percent
slope shall use 10' spacing for check dams).

Table 2: Check Dam Spacing

6” Check Dam Spacing

Slope Spacing
1% 25'
2% 15'
3% 10’
Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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BIORETENTION FACILITY BMP FACT SHEET

Roof Runoff

Roof downspouts may be directed towards Bioretention Facilities. However, the downspouts
must discharge onto a concrete splash block to protect the Bioretention Facility from erosion.
Retaining Walls

It is recommended that Retaining Wall Type 1A, per Caltrans Standard B3-3 or equivalent, be
constructed around the entire perimeter of the Bioretention Facility. This practice will protect
the sides of the Bioretention Facility from collapsing during construction and maintenance or
from high service loads adjacent to the BMP. Where such service loads would not exist adjacent
to the BMP, an engineered alternative may be used if signed by a licensed civil engineer.

Side Slope Requirements

Bioretention Facilities Requiring Side Slopes

The design should assure that the Bioretention Facility does not present a tripping hazard.
Bioretention Facilities proposed near pedestrian areas, such as areas parallel to parking spaces
or along a walkway, must have a gentle slope to the bottom of the facility. Side slopes inside of
a Bioretention Facility shall be 4:1. A typical cross section for the Bioretention Facility is shown
in Figure 1.

Bioretention Facilities Not Requiring Side Slopes

Where cars park perpendicular to the Bioretention Facility, side slopes are not required. A 6-
inch maximum drop may be used, and the Bioretention Facility must be planted with trees and
shrubs to prevent pedestrian access. In this case, a curb is not placed around the Bioretention
Facility,

but wheel stops shall be used to prevent vehicles from entering the Bioretention Facility, as
shown in Figure 4.

VARIES |
2 MINITAURA CALTRANS D73 TYPE G-1 OR FUNCTIONAL
EQUIVALENT DROP | NLET
WHEELSTOP (AS NEEDED) P?ND'NG DEPTH WHEELSTOP {AS NEEDED)
2 MAKI MU PARKING (TVF)
PARKING (TYP }‘1 : ARK ‘
FENE TN £ _ {1 R/
Ny | W ml.7A\"4 \W’\V = i
var. men el I MATURE VEGETATION '
157- 36 Tl D e ToAND 203" MULCH LAVER C s '
EMGINEERED [ =] " ;v 0l e e e - :
SOILMEDIA fr :
- - . H
b ., i
. = e —
i - Qﬁﬂvm»moraﬂar - :
———

==

s

s Y A ST e A A
CALTRANS STANDARD B3-3 OR INTO INLET :

RETAIMING WALL TYPE 1A PER FERFORATED FIFE TIESUBDRAIN i
EMGINEERED ALTERMATIVE BASED %
ON GEOTECHNICAL PARAMETERS C J
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BIORETENTION FACILITY BMP FACT SHEET

Planter Boxes

Bioretention Facilities can also be placed above ground as planter boxes. Planter boxes must
have a minimum width of 2 feet, a maximum surcharge depth of 6 inches, and no side slopes
are necessary. Planter boxes must be constructed so as to ensure that the top surface of the
engineered soil media will remain level. This option may be constructed of concrete, brick,
stone or other stable materials that will not warp or bend. Chemically treated wood or
galvanized steel, which has the ability to contaminate stormwater, should not be used. Planter
boxes must be lined with an impermeable liner on all sides, including the bottom. Due to the
impermeable liner, the inside bottom of the planter box shall be designed and constructed with
a cross fall, directing treated flows within the subdrain layer toward the point where subdrain
exits the planter box, and subdrains shall be oriented with drain holes oriented down. These
provisions will help avoid excessive stagnant water within the gravel underdrain layer. Similar
to the in-ground Bioretention Facility versions, this BMP benefits from healthy plants and
biological activity in the root zone. Planter boxes should be planted with appropriately selected
vegetation.

Figure 5: Planter Box
Source: LA Team Effort

Overflow

An overflow route is needed in the Bioretention Facility design to bypass stored runoff from
storm events larger than Vgyp or in the event of facility or subdrain clogging. Overflow systems
must connect to an acceptable discharge point, such as a downstream conveyance system as
shown in Figure 1 and Figure 4. The inlet to the overflow structure shall be elevated inside the
Bioretention Facility to be flush with the ponding surface for the design capture volume (Vgwp)
as shown in Figure 4 This will allow the design capture volume to be fully treated by the
Bioretention Facility, and for larger events to safely be conveyed to downstream systems. The
overflow inlet shall not be located in the entrance of a Bioretention Facility, as shown in Figure
6.

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
Page 6



BIORETENTION FACILITY BMP FACT SHEET

Underdrain Gravel and Pipes
An underdrain gravel layer and pipes shall be provided in accordance with Appendix B —
Underdrains.

Figure 6: Incorrect Placement of an Overflow Inlet.

Inspection and Maintenance Schedule

The Bioretention Facility area shall be inspected for erosion, dead vegetation, soggy soils, or
standing water. The use of fertilizers and pesticides on the plants inside the Bioretention
Facility should be minimized.

Schedule Activity |
e Keep adjacent landscape areas maintained. Remove clippings from
landscape maintenance activities.
. e Remove trash and debris
Ongoing
e Replace damaged grass and/or plants
e Replace surface mulch layer as needed to maintain a 2-3 inch soil
cover.
After storm events e Inspect areas for ponding
Annually e Inspect/clean inlets and outlets
Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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Bioretention Facility Design Procedure

1) Enter the area tributary, Ay, to the Bioretention Facility.
2) Enter the Design Volume, Vgup, determined from Section 2.1 of this Handbook.

3) Select the type of design used. There are two types of Bioretention Facility designs: the
standard design used for most project sites that include side slopes, and the modified
design used when the BMP is located perpendicular to the parking spaces or with
planter boxes that do not use side slopes.

4) Enter the depth of the engineered soil media, ds. The minimum depth for the
engineered soil media can be 18' in limited cases, but it is recommended to use 24' or a
preferred 36' to provide an adequate root zone for the chosen plant palette. Engineered
soil media deeper than 36' will only get credit for the pore space in the first 36'.

5) Enter the top width of the Bioretention Facility.

6) Calculate the total effective depth, dg, within the Bioretention Facility. The maximum
allowable pore space of the soil media is 30% while the maximum allowable pore space
for the gravel layer is 40%. Gravel layer deeper than 12' will only get credit for the pore
space in the first 12".

ad, w.-8d, ad,
Vg -y, Z ; )
ER N : -‘& : / \ Lo " po \ :@ / ;u
[ B e T ','-'m_'L."l‘.“E RO A
g | o e e '
JS_' . RTINS T Englneered 50|| medla “Ith 30% pore space

a. Forthe design with side slopes the following equation shall be used to determine
the total effective depth. Where, dp is the depth of ponding within the basin.

0.3 X [(WT(ft) x dg(ft)) + 4(dp(ft))2] +0.4 x 1(ft) + dp(fO) [4dp(ft) + (wr(ft) — 8dp(fD))]
wr(ft)

This above equation can be simplified if the maximum ponding depth of 0.5 is
used. The equation below is used on the worksheet to find the minimum area
required for the Bioretention Facility:

dg(f0) = (0.3 x dg(ft) + 0.4 x 1(ft)) — (0.7 (ft2)

dg(ft) =

W) + 0.5(ft)

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
Page 8



b. For the design without side slopes the following equation shall be used to
determine the total effective depth:
dg(ft) = dp(ft) + [(0.3) x dg(ft) + (0.4) x 1(ft)]

The equation below, using the maximum ponding depth of 0.5', is used on the
worksheet to find the minimum area required for the Bioretention Facility:

dg(ft) = 0.5 (ft) + [(0.3) x ds(ft) + (0.4) x 1(ft)]

7) Calculate the minimum surface area, Ay, required for the Bioretention Facility. This does
not include the curb surrounding the Bioretention Facility or side slopes.

Vemp (ft)

Ay(ft?) = )

8) Enter the proposed surface area. This area shall not be less than the minimum required
surface area.

9) Verify that side slopes are no steeper than 4:1 in the standard design, and are not
required in the modified design.

10) Provide the diameter, minimum 6 inches, of the perforated underdrain used in the
Bioretention Facility. See Appendix B for specific information regarding perforated

pipes.

11) Provide the slope of the site around the Bioretention Facility, if used. The maximum
slope is 3 percent for a standard design.

12) Provide the check dam spacing, if the site around the Bioretention Facility is sloped.

13) Describe the vegetation used within the Bioretention Facility.

Riverside County - Low Impact Development BMP Design Handbook rev. 2/2012
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Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: 12/07/21 File:PP2E.out

PILOT PERRIS

EXIST 2-YR

X0 12/7/21

R A AKX Hydrology Study Control Information ¥kt
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

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.

10 year storm 10 minute intensity = 1.880(In/Hr)

10 year storm 60 minute intensity = ©.780(In/Hr)

100 year storm 10 minute intensity 2.690(In/Hr)
100 year storm 60 minute intensity = 1.120(In/Hr)

Storm event year = 2.0

Calculated rainfall intensity data:

1 hour intensity = ©.542(In/Hr)

Slope of intensity duration curve = 0.4900

B T o S S
Process from Point/Station 10.000 to Point/Station 11.000
*¥*%k% TNITIAL AREA EVALUATION ****

Initial area flow distance = 565.000(Ft.)

Top (of initial area) elevation = 26.400(Ft.)

Bottom (of initial area) elevation = 23.000(Ft.)

Difference in elevation = 3.400(Ft.)

Slope = 0.00602 s(percent)= 0.60

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

Initial area time of concentration =  18.587 min.

Rainfall intensity = 0.963(In/Hr) for a 2.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.630

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 76.40

Pervious area fraction = 1.000; Impervious fraction = ©.000
Initial subarea runoff = 2.568(CFS)

Total initial stream area = 4.230(Ac.)

Pervious area fraction = 1.000

B T o S S
Process from Point/Station 11.000 to Point/Station 12.000
**%% NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****



Top of natural channel elevation = 23.000(Ft.)

End of natural channel elevation = 22.300(Ft.)

Length of natural channel = 670.000(Ft.)

Estimated mean flow rate at midpoint of channel = 5.525(CFS)

Natural valley channel type used

L.A. County flood control district formula for channel velocity:
Velocity(ft/s) = (7 + 8(q(English Units)”~.352)(slope”0.5)
Velocity using mean channel flow = ©.70(Ft/s)

Correction to map slope used on extremely rugged channels with
drops and waterfalls (Plate D-6.2)
Normal channel slope = ©0.0010
Corrected/adjusted channel slope = ©0.0010
Travel time = 15.99 min. TC = 34.58 min.

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.570
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 76.40

Pervious area fraction = 1.000; Impervious fraction = ©.000
Rainfall intensity = 0.710(In/Hr) for a 2.0 year storm
Subarea runoff = 3.943(CFS) for 9.740(Ac.)

Total runoff = 6.511(CFS) Total area = 13.970(Ac.)
End of computations, total study area = 13.97 (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 = 89.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0
Rational Hydrology Study Date: ©3/22/22 File:PP2P.out

PILOT PERRIS
PROP 2-YR
X0 3/22/22

¥rxxkkkkx*x  Hydrology Study Control Information **¥¥kkkkx

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

Standard intensity-duration curves data (Plate D-4.1)
For the [ Perris Valley ] area used.

10 year storm 10 minute intensity = 1.880(In/Hr)

10 year storm 60 minute intensity = ©.780(In/Hr)

100 year storm 10 minute intensity = 2.690(In/Hr)
100 year storm 60 minute intensity = 1.120(In/Hr)

Storm event year = 2.0

Calculated rainfall intensity data:

1 hour intensity = ©.542(In/Hr)

Slope of intensity duration curve = 0.4900

+++++++++++
Process from Point/Station 10.000 to Point/Station 11.000
**kx*% TNITIAL AREA EVALUATION ****




Initial area flow distance = 180.000(Ft.)

Top (of initial area) elevation = 27.400(Ft.)

Bottom (of initial area) elevation = 25.700(Ft.)

Difference in elevation = 1.700(Ft.)

Slope = 0.00944 s(percent)= 0.94

TC = k(0.323)*[(1length”3)/(elevation change)]”0.2

Initial area time of concentration = 6.551 min.

Rainfall intensity = 1.605(In/Hr) for a 2.0 year storm

APARTMENT subarea type
Runoff Coefficient = 0.831

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

Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 57.00

Pervious area fraction = 0.200; Impervious fraction = ©.800
Initial subarea runoff = 0.400(CFS)

Total initial stream area = 0.300(Ac.)

Pervious area fraction = 0.200

Process from Point/Station 11.000 to Point/Station 12.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 22.700(Ft.)
Downstream point/station elevation = 22.300(Ft.)
Pipe length = 70.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 0.400(CFS)
Nearest computed pipe diameter = 6.00(In.)
Calculated individual pipe flow = 0.400(CFS)
Normal flow depth in pipe = 4.34(In.)

Flow top width inside pipe = 5.37(In.)

Critical Depth = 3.86(In.)

Pipe flow velocity = 2.64(Ft/s)

Travel time through pipe = 0.44 min.

Time of concentration (TC) = 6.99 min.

+++++++++++
Process from Point/Station 12.000 to Point/Station 12.000
**** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 0.300(Ac.)
Runoff from this stream = 0.400(CFS)
Time of concentration = 6.99 min.

Rainfall intensity = 1.555(In/Hr)



Proces

from Point/Station 20.
TIAL AREA EVALUATION ****

Initial area flow distance = 228.000(Ft.)
Top (of initial area) elevation = 26.800(Ft.)
Bottom (of initial area) elevation = 25.600(Ft.)
Difference in elevation = 1.200(Ft.)
Slope = 0.00526 s(percent)= 0.53
= k(0.336)*[ (length”3)/(elevation change)]”0.2
Initial area time of concentration = 8.419 min.
Rainfall intensity = 1.420(In/Hr) for a 2.0 year storm
MOBILE HOME PARK subarea type
Runoff Coefficient = 0.807
Decimal fraction soil group A
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
RI index for soil(AMC 1) = 57.00
Pervious area fraction 0.250; Impervious fraction = 0.750
Initial subarea runoff = 0.664(CFS)
Total initial stream area = 0.580(Ac.)
Pervious area fraction = 0.250

0.000

000

Process from Point/Station 21. to Point/Station 12.
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 22.600(Ft.)
Downstream point/station elevation = 22.300(Ft.)
Pipe length = 40.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 0.664(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 0.664(CFS)
Normal flow depth in pipe = 4.11(In.)

Flow top width inside pipe = 8.97(In.)

Critical Depth = 4.44(1In.)

Pipe flow velocity = 3.38(Ft/s)

Travel time through pipe = 0.20 min.

Time of concentration (TC) = 8.62 min.

+++++++++++
Process from Point/Station 12.000 to Point/Station 12.000
**** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2
Stream flow area = 0.580(Ac.)

Runoff from this stream = 0.664(CFS)

Time of concentration = 8.62 min.



Rainfall intensity = 1.404(In/Hr)
Summary of stream data:

Stream Flow rate TC Rainfall Intensity

No. (CFS) (min) (In/Hr)

1 0.400 6.99 1.555

2 0.664 8.62 1.404

Largest stream flow has longer time of concentration
Qp = 0.664 + sum of

Qb Ia/Ib
0.400 * 0.903 = 0.361

Qp = 1.025

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

0.400 0.664
Area of streams before confluence:
0.300 0.580
Results of confluence:
Total flow rate = 1.025(CFS)
Time of concentration = 8.616 min.
Effective stream area after confluence = 0.880(Ac.)

+++++++++++
Process from Point/Station 12.000 to Point/Station 13.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 22.300(Ft.)
Downstream point/station elevation = 19.900(Ft.)
Pipe length = 487.00(Ft.) Manning's N = 0.012

No. of pipes = 1 Required pipe flow = 1.025(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 1.025(CFS)
Normal flow depth in pipe = 6.18(In.)

Flow top width inside pipe = 8.35(In.)

Critical Depth = 5.58(In.)

Pipe flow velocity = 3.17(Ft/s)

Travel time through pipe = 2.56 min.

Time of concentration (TC) = 11.17 min.

Process from Point/Station 13.000 to Point/Station 13.000

*¥*** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Runoff Coefficient = 0.860
Decimal fraction soil group A = 0.000



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

RI index for soil(AMC 1) = 57.00

Pervious area fraction = 0.100; Impervious fraction = ©.900
Time of concentration = 11.17 min.

Rainfall intensity = 1.236(In/Hr) for a 2.0 year storm
Subarea runoff = 0.170(CFS) for 0.160(Ac.)

Total runoff = 1.195(CFS) Total area = 1.040(Ac.)

000

to Point/Station 13.

Process ti

from Point/Station 13.000
**** CONFLUENCE OF MINOR STREAMS ***x*
Along Main Stream number: 1 in normal stream number 1
Stream flow area = 1.040(Ac.)
Runoff from this stream = 1.195(CFS)
Time of concentration = 11.17 min.
Rainfall intensity = 1.236(In/Hr)
Process from Point/Station 10.000 to Point/Station 31.000
**** INITIAL AREA EVALUATION ****
Initial area flow distance = 360.000(Ft.)
Top (of initial area) elevation = 27.400(Ft.)
Bottom (of initial area) elevation = 24.400(Ft.)
Difference in elevation = 3.000(Ft.)
Slope = 0.00833 s(percent)= 0.83
= k(0.323)*[(length”3)/(elevation change)]”0.2
Initial area time of concentration = 8.863 min.
Rainfall intensity = 1.384(In/Hr) for a 2.0 year storm
APARTMENT subarea type
Runoff Coefficient = 0.824
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
RI index for soil(AMC 1) = 57.00
Pervious area fraction = 0.200; Impervious fraction = ©.800
Initial subarea runoff = 1.027(CFS)
Total initial stream area = 0.900(Ac.)
Pervious area fraction = 0.200
Process from Point/Station 31.000 to Point/Station 13.000
*

**** PIPEFLOW TRAVEL TIME (Program estimated size) ***



Upstream point/station elevation = 21.400(Ft.)

Downstream point/station elevation = 19.900(Ft.)
Pipe length = 57.00(Ft.) Manning's N = 0.012

No. of pipes = 1 Required pipe flow = 1.027(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individual pipe flow = 1.027(CFS)
Normal flow depth in pipe = 3.69(In.)

Flow top width inside pipe = 8.85(In.)

Critical Depth = 5.58(In.)

Pipe flow velocity = 6.01(Ft/s)

Travel time through pipe = 0.16 min.

Time of concentration (TC) = 9.02 min.

Process from Point/Station 13.000 to Point/Station 13.000

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

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 0.900(Ac.)

Runoff from this stream = 1.027(CFS)
Time of concentration = 9.02 min.
Rainfall intensity = 1.372(In/Hr)

Summary of stream data:

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

1 1.195 11.17 1.236

2 1.027 9.02 1.372

Largest stream flow has longer time of concentration
Qp = 1.195 + sum of

Qb Ia/Ib
1.027 * 0.900 = 0.925

Qp = 2.120

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

1.195 1.027
Area of streams before confluence:
1.040 0.900
Results of confluence:
Total flow rate = 2.120(CFS)
Time of concentration = 11.173 min.
Effective stream area after confluence = 1.940(Ac.)

+++++++++++
Process from Point/Station 13.000 to Point/Station 14 .000



**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 19.900(Ft.)
Downstream point/station elevation = 19.300(Ft.)
Pipe length = 112.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 2.120(CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 2.120(CFS)
Normal flow depth in pipe = 7.76(In.)

Flow top width inside pipe = 11.47(In.)

Critical Depth = 7.46(In.)

Pipe flow velocity = 3.95(Ft/s)

Travel time through pipe = 0.47 min.

Time of concentration (TC) = 11.65 min.

+++++++++++
Process from Point/Station 14.000 to Point/Station 14 .000
**** SUBAREA FLOW ADDITION ***3*

COMMERCIAL subarea type
Runoff Coefficient = 0.859

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

Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 57.00

Pervious area fraction = 0.100; Impervious fraction = ©.900

Time of concentration = 11.65 min.

Rainfall intensity = 1.211(In/Hr) for a 2.0 year storm
Subarea runoff = 0.073(CFS) for 0.070(Ac.)

Total runoff = 2.193(CFS) Total area = 2.010(Ac.)

Process from Point/Station 14.000 to Point/Station 14.000

*¥*** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type
Runoff Coefficient = 0.859

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

Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 57.00

Pervious area fraction = 0.100; Impervious fraction = ©.900
Time of concentration = 11.65 min.

Rainfall intensity = 1.211(In/Hr) for a 2.0 year storm
Subarea runoff = 0.333(CFS) for 0.320(Ac.)

Total runoff = 2.526(CFS) Total area = 2.330(Ac.)



000

Process

from Point/Station 14.

to Point/Station 15.
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
Upstream point/station elevation = 19.300(Ft.)
Downstream point/station elevation = 16.400(Ft.)
Pipe length = 399.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 2.526(CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 2.526(CFS)
Normal flow depth in pipe = 7.89(In.)
Flow top width inside pipe = 11.39(In.)
Critical Depth = 8.17(In.)
Pipe flow velocity = 4.62(Ft/s)
Travel time through pipe = 1.44 min.
Time of concentration (TC) = 13.09 min.

+++++++++++
Process from Point/Station 15.000 to Point/Station 15.000
**** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 2.330(Ac.)

Runoff from this stream = 2.526(CFS)
Time of concentration = 13.09 min.
Rainfall intensity = 1.144(In/Hr)

+++++++++++
Process from Point/Station 50.000 to Point/Station 51.000
**kx*% TNITIAL AREA EVALUATION ****

Initial area flow distance = 237.000(Ft.)

Top (of initial area) elevation = 26.800(Ft.)

Bottom (of initial area) elevation = 25.000(Ft.)

Difference in elevation = 1.800(Ft.)

Slope = 0.00759 s(percent)= 0.76

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

Initial area time of concentration = 7.094 min.

Rainfall intensity = 1.544(In/Hr) for a 2.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.864

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

Decimal fraction soil group D = 1.000
RI index for soil(AMC 1) = 57.00
Pervious area fraction = 0.100; Impervious fraction = ©.900



Initial subarea runoff = 1.161(CFS)
Total initial stream area = 0.870(Ac.)
Pervious area fraction = 0.100

Process from Point/Station 51.000 to Point/Station 52.000
*¥*x*x TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 25.000(Ft.)
Downstream point elevation = 19.500(Ft.)
Channel length thru subarea = 963.000(Ft.)
Channel base width = 0.000(Ft.)

Slope or 'Z' of left channel bank = 100.000
Slope or 'Z' of right channel bank = 100.000

Estimated mean flow rate at midpoint of channel = 4.165(CFS)
Manning's 'N' = 0.015
Maximum depth of channel = 0.500(Ft.)
Flow(q) thru subarea = 4.165(CFS)
Depth of flow = ©.170(Ft.), Average velocity = 1.446(Ft/s)
Channel flow top width = 33.946(Ft.)
Flow Velocity = 1.45(Ft/s)
Travel time = 11.10 min.
Time of concentration = 18.20 min.
Sub-Channel No. 1 Critical depth = 0.161(Ft.)
' ' ' Critical flow top width = 32.227(Ft.)
' ' ' Critical flow velocity= 1.604(Ft/s)
' ' ' Critical flow area = 2.596(Sq.Ft)

Adding area flow to channel
COMMERCIAL subarea type
Runoff Coefficient = 0.854

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

Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 57.00
Pervious area fraction = 0.100; Impervious fraction = ©.900
Rainfall intensity = 0.973(In/Hr) for a 2.0 year storm
Subarea runoff = 5.936(CFS) for 7.140(Ac.)
Total runoff = 7.097(CFS) Total area = 8.010(Ac.)
Depth of flow = ©0.207(Ft.), Average velocity = 1.652(Ft/s)
Sub-Channel No. 1 Critical depth = 0.199(Ft.)
' ' ' Critical flow top width = 39.844(Ft.)
' ' ' Critical flow velocity= 1.788(Ft/s)

' ' ' Critical flow area = 3.969(Sq.Ft)



000

from Point/Station 52.

Process

to Point/Station 15.
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****
Upstream point/station elevation = 16.500(Ft.)
Downstream point/station elevation = 16.400(Ft.)
Pipe length = 11.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 7.097(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 7.097(CFS)
Normal flow depth in pipe = 10.62(In.)
Flow top width inside pipe = 17.71(In.)
Critical Depth = 12.37(In.)
Pipe flow velocity = 6.55(Ft/s)
Travel time through pipe = 0.03 min.
Time of concentration (TC) = 18.22 min.

+++++++++++
Process from Point/Station 15.000 to Point/Station 15.000
***x* CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 8.010(Ac.)
Runoff from this stream = 7.097(CFS)
Time of concentration =  18.22 min.

Rainfall intensity = 0.972(In/Hr)
Summary of stream data:
Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)
1 2.526 13.09 1.144

2 7.097 18.22 0.972
Largest stream flow has longer time of concentration
Qp = 7.097 + sum of

Qb Ia/Ib
2.526 * 0.850 = 2.148
Qp = 9.244

Total of 2 streams to confluence:
Flow rates before confluence point:
2.526 7.097
Area of streams before confluence:
2.330 8.010
Results of confluence:
Total flow rate = 9.244(CFS)
Time of concentration = 18.224 min.
Effective stream area after confluence = 10.340(Ac.)



+++++++++++
Process from Point/Station 15.000 to Point/Station 16.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 16.400(Ft.)
Downstream point/station elevation = 16.300(Ft.)
Pipe length = 25.00(Ft.) Manning's N = 0.012

No. of pipes = 1 Required pipe flow = 9.244(CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 9.244(CFS)
Normal flow depth in pipe = 14.88(In.)

Flow top width inside pipe = 19.08(In.)

Critical Depth = 13.57(In.)

Pipe flow velocity = 5.07(Ft/s)

Travel time through pipe = 0.08 min.

Time of concentration (TC) = 18.31 min.

Process from Point/Station 16.000 to Point/Station 16.000

*¥*%* SUBAREA FLOW ADDITION ****

UNDEVELOPED (good cover) subarea
Runoff Coefficient = 0.498

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

Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 63.00

Pervious area fraction = 1.000; Impervious fraction = ©.000
Time of concentration = 18.31 min.

Rainfall intensity = 0.970(In/Hr) for a 2.0 year storm
Subarea runoff = 1.078(CFS) for 2.230(Ac.)

Total runoff = 10.322(CFS) Total area = 12.570(Ac.)

+++++++++++
Process from Point/Station 16.000 to Point/Station 103.000
**** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 12.570(Ac.)

Runoff from this stream = 10.322(CFS)
Time of concentration = 18.31 min.
Rainfall intensity = 0.970(In/Hr)

+++++++++++
Process from Point/Station 100.000 to Point/Station 101.000



*¥%%% INITIAL AREA EVALUATION ****

Initial area flow distance = 293.000(Ft.)

Top (of initial area) elevation = 24.300(Ft.)

Bottom (of initial area) elevation = 22.800(Ft.)

Difference in elevation = 1.500(Ft.)

Slope = 0.00512 s(percent)= 0.51

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

Initial area time of concentration = 14.763 min.

Rainfall intensity = 1.078(In/Hr) for a 2.0 year storm
UNDEVELOPED (poor cover) subarea

Runoff Coefficient = 0.651

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

Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 76.40

Pervious area fraction = 1.000; Impervious fraction = ©.000
Initial subarea runoff = 0.260(CFS)

Total initial stream area = 0.370(Ac.)

Pervious area fraction = 1.000

Process from Point/Station 1901.000 to Point/Station 102.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 22.800(Ft.)
Downstream point/station elevation = 22.600(Ft.)
Pipe length = 58.00(Ft.) Manning's N = 0.012
No. of pipes = 1 Required pipe flow = 0.260(CFS)
Nearest computed pipe diameter = 6.00(In.)
Calculated individual pipe flow = 0.260(CFS)
Normal flow depth in pipe = 3.80(In.)

Flow top width inside pipe = 5.78(In.)

Critical Depth = 3.08(In.)

Pipe flow velocity = 1.98(Ft/s)

Travel time through pipe = 0.49 min.

Time of concentration (TC) = 15.25 min.

+++++++++++
Process from Point/Station 102.000 to Point/Station 103.000
**x* TMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 22.600(Ft.)
Downstream point elevation = 17.900(Ft.)
Channel length thru subarea =  553.000(Ft.)
Channel base width = 0.000(Ft.)

Slope or 'Z' of left channel bank = 2.000

Slope or 'Z' of right channel bank = 2.000



Estimated mean flow rate at midpoint of channel = 0.430(CFS)

Manning's 'N' = 0.045
Maximum depth of channel = 2.000(Ft.)
Flow(q) thru subarea = 0.430(CFS)
Depth of flow = ©.453(Ft.), Average velocity = 1.050(Ft/s)
Channel flow top width = 1.811(Ft.)
Flow Velocity = 1.05(Ft/s)
Travel time = 8.78 min.
Time of concentration = 24.03 min.
Sub-Channel No. 1 Critical depth = 0.311(Ft.)
' ' ' Critical flow top width = 1.242(Ft.)
' ' ' Critical flow velocity= 2.231(Ft/s)
' ' ' Critical flow area = 0.193(Sq.Ft)

Adding area flow to channel
UNDEVELOPED (poor cover) subarea
Runoff Coefficient = 0.606

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

Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 76.40
Pervious area fraction = 1.000; Impervious fraction = ©.000
Rainfall intensity = 0.849(In/Hr) for a 2.0 year storm
Subarea runoff = 0.288(CFS) for 0.560(Ac.)
Total runoff = 0.548(CFS) Total area = 0.930(Ac.)
Depth of flow = ©0.496(Ft.), Average velocity = 1.115(Ft/s)
Sub-Channel No. 1 Critical depth = 0.342(Ft.)
' ' ' Critical flow top width = 1.367(Ft.)
' ' ' Critical flow velocity= 2.345(Ft/s)
' ' ' Critical flow area = 0.234(Sq.Ft)

+++++++++++
Process from Point/Station 16.000 to Point/Station 103.000
**** CONFLUENCE OF MINOR STREAMS ***x*

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 0.930(Ac.)

Runoff from this stream = 0.548(CFS)

Time of concentration = 24.03 min.

Rainfall intensity = 0.849(In/Hr)

Summary of stream data:

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

1 10.322 18.31 0.970



2 0.548 24.03 0.849
Largest stream flow has longer or shorter time of concentration

Qp = 10.322 + sum of
Qa Tb/Ta
0.548 * 0.762 = 0.417
Qp = 10.740

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

10.322 0.548
Area of streams before confluence:
12.570 0.930
Results of confluence:
Total flow rate = 10.740(CFS)
Time of concentration = 18.306 min.
Effective stream area after confluence = 13.500(Ac.)

+++++++++++
Process from Point/Station 103.000 to Point/Station 103.000
**x* SUBAREA FLOW ADDITION ***3*

SINGLE FAMILY (1/4 Acre Lot)
Runoff Coefficient = 0.671

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

Decimal fraction soil group D = 1.000

RI index for soil(AMC 1) = 57.00

Pervious area fraction = 0.500; Impervious fraction = ©.500
Time of concentration = 18.31 min.

Rainfall intensity = 0.970(In/Hr) for a 2.0 year storm
Subarea runoff = 0.247(CFS) for 0.380(Ac.)

Total runoff = 10.987(CFS) Total area = 13.880(Ac.)
End of computations, total study area = 13.88 (Ac.)

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

Area averaged pervious area fraction(Ap) = 0.331
Area averaged RI index number = 76.7



Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2018, Version 9.0
Study date 12/07/21 File: PP1EUH242.out

B o L Enm

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

PILOT PERRIS
EXIST 2-YR
X0 12/7/21

Drainage Area = 13.97(Ac.) = 0.022 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 13.97(Ac.) = 0.022 Sq.

USER Entry of lag time in hours

Lag time = 0.461 Hr.

Lag time = 27.66 Min.

25% of lag time = 6.92 Min.

40% of lag time = 11.07 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]
13.97 2.05 28.64

100 YEAR Area rainfall data:

Area(Ac.)[1] Rainfall(In)[2] Weighting[1*2]
13.97 5.33 74.46
STORM EVENT (YEAR) = 2.00
Area Averaged 2-Year Rainfall = 2.050(In)
Area Averaged 100-Year Rainfall = 5.330(In)
Point rain (area averaged) = 2.050(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 2.050(In)
Sub-Area Data:
Area(Ac.) Runoff Index Impervious %
13.970 89.00 0.000

Total Area Entered = 13.97(Ac.)

RI RI  Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-1 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
89.0 76.4 0.286 0.000 0.286 1.000 0.286

sum (F) = 0.286
Area averaged mean soil loss (F) (In/Hr) = ©.286
Minimum soil loss rate ((In/Hr)) = ©.143

Mi.



(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 18.074 1.584 0.223
2 0.167 36.148 4.339 0.611
3 0.250 54.222 7.448 1.049
4 0.333 72.296 10.625 1.496
5 0.417 90.370 12.568 1.769
6 0.500 108.443 12.628 1.778
7 0.583 126.517 9.581 1.349
8 0.667 144.591 6.576 0.926
9 0.750 162.665 4.850 0.683
10 0.833 180.739 3.515 0.495
11 0.917 198.813 2.773 0.390
12 1.000 216.887 2.454 0.346
13 1.083 234.961 2.115 0.298
14 1.167 253.035 1.841 0.259
15 1.250 271.109 1.666 0.235
16 1.333 289.182 1.501 0.211
17 1.417 307.256 1.291 0.182
18 1.500 325.330 1.123 0.158
19 1.583 343.404 1.084 0.153
20 1.667 361.478 1.026 0.144
21 1.750 379.552 0.815 0.115
22 1.833 397.626 0.795 0.112
23 1.917 415.700 0.713 0.100
24 2.000 433.774 0.580 0.082
25 2.083 451.848 0.578 0.081
26 2.167 469.921 0.557 0.078
27 2.250 487.995 0.542 0.076
28 2.333 506.069 0.534 0.075
29 2.417 524.143 0.430 0.060
30 2.500 542.217 0.398 0.056
31 2.583 560.291 0.386 0.054
32 2.667 578.365 0.332 0.047
33 2.750 596.439 0.325 0.046
34 2.833 614.513 0.302 0.043
35 2.917 632.587 0.254 0.036
36 3.000 650.660 0.253 0.036
37 3.083 668.734 0.214 0.030
38 3.167 686.808 0.181 0.025
39 3.250 704.882 0.181 0.025
40 3.333 722.956 0.181 0.025
41 3.417 741.030 0.181 0.025
42 3.500 759.104 0.181 0.025
43 3.583 777.178 0.181 0.025
44 3.667 795.252 0.181 0.025
45 3.750 813.326 0.138 0.019
Sum = 100.000 Sum= 14.079

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 ( 0.508) 0.015 0.002
2 0.17 0.07 0.016 ( 0.506) 0.015 0.002
3 0.25 0.07 0.016 ( 0.504) 0.015 0.002
4 0.33 0.10 0.025 ( 0.502) 0.022 0.002
5 0.42 0.10 0.025 ( 0.500) 0.022 0.002
6 0.50 0.10 0.025 ( 0.498) 0.022 0.002
7 0.58 0.10 0.025 ( 0.496) 0.022 0.002
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227 18.92 0.07 0.016 ( 0.177) 0.015 0.002
228 19.00 0.07 0.016 ( 0.176) 0.015 0.002
229 19.08 0.10 0.025 ( 0.175) 0.022 0.002
230 19.17 0.10 0.025 ( 0.174) 0.022 0.002
231 19.25 0.10 0.025 ( 0.173) 0.022 0.002
232 19.33 0.13 0.033 ( 0.173) 0.030 0.003
233 19.42 0.13 0.033 ( 0.172) 0.030 0.003
234 19.50 0.13 0.033 ( 0.171) 0.030 0.003
235 19.58 0.10 0.025 ( 0.170) 0.022 0.002
236 19.67 0.10 0.025 ( 0.169) 0.022 0.002
237 19.75 0.10 0.025 ( 0.169) 0.022 0.002
238 19.83 0.07 0.016 ( ©0.168) 0.015 0.002
239 19.92 0.07 0.016 ( 0.167) 0.015 0.002
240 20.00 0.07 0.016 ( ©0.166) 0.015 0.002
241 20.08 0.10 0.025 ( ©0.166) 0.022 0.002
242 20.17 0.10 0.025 ( ©0.165) 0.022 0.002
243 20.25 0.10 0.025 ( ©0.164) 0.022 0.002
244 20.33 0.10 0.025 ( 0.163) 0.022 0.002
245 20.42 0.10 0.025 ( 0.163) 0.022 0.002
246 20.50 0.10 0.025 ( 0.162) 0.022 0.002
247 20.58 0.10 0.025 ( ©0.161) 0.022 0.002
248 20.67 0.10 0.025 ( ©0.161) 0.022 0.002
249 20.75 0.10 0.025 ( 0.160) 0.022 0.002
250 20.83 0.07 0.016 ( 0.159) 0.015 0.002
251 20.92 0.07 0.016 ( 0.159) 0.015 0.002
252 21.00 0.07 0.016 ( ©0.158) 0.015 0.002
253 21.08 0.10 0.025 ( 0.157) 0.022 0.002
254 21.17 0.10 0.025 ( 0.157) 0.022 0.002
255 21.25 0.10 0.025 ( 0.156) 0.022 0.002
256 21.33 0.07 0.016 ( 0.156) 0.015 0.002
257 21.42 0.07 0.016 ( ©0.155) 0.015 0.002
258 21.50 0.07 0.016 ( ©0.155) 0.015 0.002
259 21.58 0.10 0.025 ( 0.154) 0.022 0.002
260 21.67 0.10 0.025 ( 0.153) 0.022 0.002
261 21.75 0.10 0.025 ( 0.153) 0.022 0.002
262 21.83 0.07 0.016 ( 0.152) 0.015 0.002
263 21.92 0.07 0.016 ( 0.152) 0.015 0.002
264 22.00 0.07 0.016 ( ©0.151) 0.015 0.002
265 22.08 0.10 0.025 ( ©0.151) 0.022 0.002
266 22.17 0.10 0.025 ( 0.159) 0.022 0.002
267 22.25 0.10 0.025 ( 0.159) 0.022 0.002
268 22.33 0.07 0.016 ( 0.149) 0.015 0.002
269 22.42 0.07 0.016 ( 0.149) 0.015 0.002
270 22.50 0.07 0.016 ( 0.148) 0.015 0.002
271 22.58 0.07 0.016 ( 0.148) 0.015 0.002
272 22.67 0.07 0.016 ( 0.148) 0.015 0.002
273 22.75 0.07 0.016 ( 0.147) 0.015 0.002
274 22.83 0.07 0.016 ( 0.147) 0.015 0.002
275 22.92 0.07 0.016 ( ©0.146) 0.015 0.002
276 23.00 0.07 0.016 ( ©0.146) 0.015 0.002
277 23.08 0.07 0.016 ( ©0.146) 0.015 0.002
278 23.17 0.07 0.016 ( 0.145) 0.015 0.002
279 23.25 0.07 0.016 ( 0.145) 0.015 0.002
280 23.33 0.07 0.016 ( 0.145) 0.015 0.002
281 23.42 0.07 0.016 ( 0.145) 0.015 0.002
282 23.50 0.07 0.016 ( 0.144) 0.015 0.002
283 23.58 0.07 0.016 ( 0.144) 0.015 0.002
284 23.67 0.07 0.016 ( 0.144) 0.015 0.002
285 23.75 0.07 0.016 ( 0.144) 0.015 0.002
286 23.83 0.07 0.016 ( 0.143) 0.015 0.002
287 23.92 0.07 0.016 ( 0.143) 0.015 0.002
288 24.00 0.07 0.016 ( 0.143) 0.015 0.002
(Loss Rate Not Used)
Sum = 100.0 sum = 2.5

Flood volume = Effective rainfall 0.21(In)

times area 14.0(Ac.)/[(In)/(Ft.)] = 0.2(Ac.Ft)

Total soil loss = 1.84(In)

Total soil loss = 2.146(Ac.Ft)

Total rainfall = 2.05(In)

Flood volume = 10459.3 Cubic Feet

Total soil loss = 93495.7 Cubic Feet

Peak flow rate of this hydrograph = 0.371(CFS)
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11+25
11+30
11+35
11+40
11+45
11+50
11+55
12+ 0
12+ 5
12+10
12+15
12+20
12+25
12+30
12+35
12+40
12+45
12+50
12+55
13+ 0
13+ 5
13+10
13+15
13+20
13+25
13+30
13+35
13+40
13+45
13+50
13+55
14+ 0
14+ 5
14+10
14+15
14+20
14+25
14+30
14+35
14+40
14+45
14+50
14+55
15+ @
15+ 5
15+10
15+15
15+20
15+25
15+30
15+35
15+40
15+45
15+50
15+55
16+ 0
16+ 5
16+10
16+15
16+20
16+25
16+30
16+35
16+40
16+45
16+50
16+55
17+ 0
17+ 5
17+10
17+15
17+20
17+25
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.0953
.0968
.0983
.0998
.1013
.1027
.1042
.1056
.1071
.1085
.1100
.1116
.1133
.1150
.1168
.1186
.1205
.1224
.1244
.1264
.1285
.1306
.1328
.1351
.1374
.1398
.1424
.1449
.1475
.1499
.1523
.1545
.1566
.1587
.1607
.1628
.1649
.1670
.1691
L1712
.1733
.1754
L1775
.1796
.1817
.1837
.1858
.1878
.1898
.1918
.1937
.1956
.1975
.1994
.2012
.2029
.2046
.2062
.2077
.2090
.2102
.2113
L2122
.2130
.2137
.2144
.2150
.2156
.2162
.2167
L2172
.2177
.2182
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.22
.22
.22
.22
.22
.21
.21
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.21
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.22
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.26
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.31
.32
.33
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.37
.37
.37
.36
.34
.32
.31
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.30
.31
.31
.31
.31
.30
.30
.30
.30
.30
.30
.29
.29
.29
.28
.28
.27
.27
.26
.25
.24
.23
.22
.20
.17
.15
.13
.12
.11
.10
.09
.09
.08
.08
.07
.07
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17+30
17+35
17+40
17+45
17+50
17+55
18+ 0
18+ 5
18+10
18+15
18+20
18+25
18+30
18+35
18+40
18+45
18+50
18+55
19+ 0
19+ 5
19+10
19+15
19+20
19+25
19+30
19+35
19+40
19+45
19+50
19+55
20+ 0
20+ 5
20+10
20+15
20+20
20+25
20+30
20+35
20+40
20+45
20+50
20+55
21+ 0
21+ 5
21+10
21+15
21+20
21+25
21+30
21+35
21+40
21+45
21+50
21+55
22+ 0
22+ 5
22+10
22+15
22+20
22+25
22+30
22+35
22+40
22+45
22+50
22+55
23+ 0
23+ 5
23+10
23+15
23+20
23+25
23+30
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.2187
.2192
.2197
.2202
.2206
L2211
.2216
.2220
.2224
.2228
.2232
.2236
.2240
.2244
L2247
.2251
.2254
.2257
.2260
.2263
.2265
.2268
.2270
L2273
L2275
.2278
.2281
.2284
.2286
.2289
.2291
.2294
.2296
.2298
.2301
.2303
.2305
.2307
.2310
.2312
.2315
.2317
.2319
.2321
.2323
.2326
.2328
.2330
.2332
.2334
.2336
.2338
.2340
L2342
.2344
.2346
.2348
.2350
.2352
.2354
.2356
.2358
.2360
.2362
.2364
.2366
.2368
.2369
.2371
.2373
.2374
.2376
.2378
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23+35 0.2379 0.02 Q | |
23+40 0.2381 0.02 Q | |
23+45 0.2383 0.02 Q | |
23+50 0.2384 0.02 Q | |
23+55 0.2386 0.02 Q | |
24+ 0 0.2388 0.02 Q | |
24+ 5 0.2389 0.02 Q | |
24+10 0.2391 0.02 Q | |
24+15 9.2392 0.02 Q | |
24+20 0.2393 0.02 Q | |
24425 9.2394 0.02 Q | |
24+30 0.2395 0.01 Q | |
24435 0.2396 0.01 Q | |
24+40 0.2396 0.01 Q | |
24+45 0.2397 0.01 Q | |
24+50 0.2397 0.01 Q | |
24+55 0.2398 0.01 Q | |
25+ 0 0.2398 0.01 Q | |
25+ 5 0.2398 0.00 Q | |
25+10 9.2399 0.00 Q | |
25+15 0.2399 0.00 Q | |
25+20 0.2399 0.00 Q | |
25+25 9.2399 0.00 Q | |
25+30 0.2400 0.00 Q | |
25+35 0.2400 0.00 Q | |
25+40 0.2400 0.00 Q | |
25+45 0.2400 0.00 Q | |
25+50 0.2400 0.00 Q | |
25+55 0.2400 0.00 Q | |
26+ 0 0.2400 0.00 Q | |
26+ 5 0.2400 0.00 Q | |
26+10 0.2401 0.00 Q | |
26+15 0.2401 0.00 Q | |
26+20 0.2401 0.00 Q | |
26+25 0.2401 0.00 Q | |
26+30 0.2401 0.00 Q | |
26+35 0.2401 0.00 Q | |
26+40 0.2401 0.00 Q | |
26+45 0.2401 0.00 Q | |
26+50 0.2401 0.00 Q | |
26+55 0.2401 0.00 Q | |
27+ 0 0.2401 0.00 Q | |
27+ 5 0.2401 0.00 Q | |
27+10 0.2401 0.00 Q | |
27+15 0.2401 0.00 Q | |
27+20 0.2401 0.00 Q | |
27+25 0.2401 0.00 Q | |
27+30 0.2401 0.00 Q | |
27+35 0.2401 0.00 Q | |
27+40 0.2401 0.00 Q | |



Unit Hydrograph Analysis

Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2018, Version 9.0
Study date ©03/22/22 File: PP1PUH242.out

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

PILOT PERRIS

PROP 2-YR

X0 3/22/22

Drainage Area = 13.97(Ac.) = 0.022 Sq. Mi.

Drainage Area for Depth-Area Areal Adjustment = 13.97(Ac.) =

0.022 Sq. Mi.
USER Entry of lag time in hours

Lag time = 0.244 Hr.

Lag time = 14.64 Min.

25% of lag time = 3.66 Min.

40% of lag time = 5.86 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]
13.97 2.05 28.64

100 YEAR Area rainfall data:



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

13.97 5.33 74.46
STORM EVENT (YEAR) = 2.00
Area Averaged 2-Year Rainfall = 2.050(In)
Area Averaged 100-Year Rainfall = 5.330(In)
Point rain (area averaged) = 2.050(In)
Areal adjustment factor = 100.00 %
Adjusted average point rain = 2.050(In)
Sub-Area Data:
Area(Ac.) Runoff Index  Impervious %
10.190 75.00 0.900
3.780 87.00 0.000
Total Area Entered = 13.97(Ac.)
RI RI Infil. Rate Impervious Adj. Infil. Rate Area% F
AMC2 AMC-1 (In/Hr) (Dec.%) (In/Hr) (Dec.) (In/Hr)
75.0 57.0 0.501 0.900 0.095 0.729 0.069
87.0 73.2 0.324 0.000 0.324 0.271 0.088

sum (F) = 0.157
Area averaged mean soil loss (F) (In/Hr) = 0.157
Minimum soil loss rate ((In/Hr)) = ©.079
(for 24 hour storm duration)
Soil low loss rate (decimal) = 0.364

Unit Hydrograph
VALLEY S-Curve

Unit time period Time % of lag Distribution Unit Hydrograph

(hrs) Graph % (CFS)
1 0.083 34.153 3.465 0.488
2 0.167 68.306 13.463 1.895
3 0.250 102.459 22.544 3.174
4 0.333 136.612 19.842 2.794
5 0.417 170.765 10.757 1.514
6 0.500 204.918 6.115 0.861
7 0.583 239.071 4,397 0.619
8 0.667 273.224 3.439 0.484
9 0.750 307.377 2.771 0.390
10 0.833 341.530 2.176 0.306
11 0.917 375.683 1.895 0.267
12 1.000 409.836 1.503 0.212
13 1.083 443,989 1.197 0.168
14 1.167 478.142 1.070 0.151
15 1.250 512.295 1.008 0.142
16 1.333 546.448 0.807 0.114



17 1.417 580.601 0.697 0.098
18 1.500 614.754 0.603 0.085
19 1.583 648.907 0.500 0.070
20 1.667 683.060 0.414 0.058
21 1.750 717.213 0.342 0.048
22 1.833 751.366 0.342 0.048
23 1.917 785.519 0.342 0.048
24  2.000 819.672 0.316 0.044

Sum = 100.000  Sum= 14.079

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 ( 0.279) 0.006 0.010
2 0.17 0.07 0.016 ( 0.277) 0.006 0.010
3 0.25 0.07 0.016 ( 0.276) 0.006 0.010
4 0.33 0.10 0.025 ( 0.275) 0.009 0.016
5 0.42 0.10 0.025 ( 0.274) 0.009 0.016
6 0.50 0.10 0.025 ( 0.273) 0.009 0.016
7 0.58 0.10 0.025 ( 0.272) 0.009 0.016
8 0.67 0.10 0.025 ( 0.271) 0.009 0.016
9 0.75 0.10 0.025 ( 0.270) 0.009 0.016
10 0.83 0.13 0.033 ( 0.269) 0.012 0.021
11 0.92 0.13 0.033 ( 0.268) 0.012 0.021
12 1.00 0.13 0.033 ( 0.267) 0.012 0.021
13 1.08 0.10 0.025 ( ©0.266) 0.009 0.016
14 1.17 0.10 0.025 ( ©0.265) 0.009 0.016
15 1.25 0.10 0.025 ( 0.264) 0.009 0.016
16 1.33 0.10 0.025 ( 0.263) 0.009 0.016
17 1.42 0.10 0.025 ( 0.262) 0.009 0.016
18 1.50 0.10 0.025 ( 0.260) 0.009 0.016
19 1.58 0.10 0.025 ( 0.259) 0.009 0.016
20 1.67 0.10 0.025 ( ©.258) 0.009 0.016
21 1.75 0.10 0.025 ( 0.257) 0.009 0.016
22 1.83 0.13 0.033 ( ©0.256) 0.012 0.021
23 1.92 0.13 0.033 ( ©0.255) 0.012 0.021
24 2.00 0.13 0.033 ( ©0.254) 0.012 0.021
25 2.08 0.13 0.033 ( ©0.253) 0.012 0.021
26 2.17 0.13 0.033 ( ©0.252) 0.012 0.021
27 2.25 0.13 0.033 ( ©0.251) 0.012 0.021
28 2.33 0.13 0.033 ( ©0.250) 0.012 0.021
29 2.42 0.13 0.033 ( 0.249) 0.012 0.021
30 2.50 0.13 0.033 ( 0.248) 0.012 0.021
31 2.58 0.17 0.041 ( 0.247) 0.015 0.026
32 2.67 0.17 0.041 ( ©0.246) 0.015 0.026
33 2.75 0.17 0.041 ( ©0.245) 0.015 0.026
34 2.83 0.17 0.041 ( 0.244) 0.015 0.026



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
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.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
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.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67
.75
.83
.92
.00
.08
.17
.25
.33
.42
.50
.58
.67

(ORI RN R R RN R RE RN RE R RO RN RO RGBT RO RO RE RN O RO R RN R R RN RN RO RN R R RO RE RR RO R RO BN OB RN RN RO BN BN R BN RN R O RO RE RN R ]

.37
.37
.37
.40
.40
.40
.43
.43
.43
.50
.50
.50
.50
.50
.50
.53
.53
.53
.57
.57
.57
.63
.63
.63
.67
.67
.67
.70
.70
.70
.73
.73
.73
.50
.50
.50
.50
.50
.50
.67
.67
.67
.67
.67
.67
.63
.63
.63
.63
.63
.63
.57
.57

[ORRE RN R R RN ORI RE RN R R R RN RO RGBT R RN RE RO RO R O RN B R RN RN RO RGBT BE OB RN RO R RO BN G R RN RN RO BN BN RO BN RN R O RGBS RN R Y]

.090
.090
.090
.098
.098
.098
.107
.107
.107
.123
.123
.123
.123
.123
.123
.131
.131
.131
.139
.139
.139
.156
.156
.156
.164
.164
.164
.172
.172
.172
.180
.180
.180
.123
.123
.123
.123
.123
.123
.164
.164
.164
.164
.164
.164
.156
.156
.156
.156
.156
.156
.139
.139

R e R R R R R R W N N e R R R R R R R R R e R e N N Y e R R R R R R R e R e R e N e N . R R R R R R R R e N NP N N

[ORRN RN IR RN ORI RT RO RE R RO RN RO RO RE R BT RE RN OB OB RN B R BN RN RO BN RE O RE BE OB RN B RE o RO BN OB RN RN RO BN BN R BN RN R O RGBS RN R Y]

.193)
.192)
.191)
.190)
.189)
.189)
.188)
.187)
.186)
.185)
.184)
.183)
.182)
.182)
.181)
.180)
.179)
.178)
.177)
.177)
.176)
.175)
.174)
.173)
.172)
.172)
.171)
.170)
.169)
.168)
.168)
.167)
.166)
.165)
.164)
.164)
.163)
.162)
.161)
.160)
.160)
.159)
.158)
.157)
.156)
.156)
.155)
.154)
.153)
.153)
.152)
.151)
.150)

[ORRN RN R R RN ORI RT RO R RO R RN RO RGBT R RN RE RN O RO R RN B R RN RN RO BN R R RO RE  RR RGBT RO BN G RE REO RE RO BN B R BN RN R O RGBS R R Y]

.033
.033
.033
.036
.036
.036
.039
.039
.039
.045
.045
.045
.045
.045
.045
.048
.048
.048
.051
.051
.051
.057
.057
.057
.060
.060
.060
.063
.063
.063
.066
.066
.066
.045
.045
.045
.045
.045
.045
.060
.060
.060
.060
.060
.060
.057
.057
.057
.057
.057
.057
.051
.051

O OO0 ODNLNIIOODILIEOLONLNIEOLOLLIOEOLDLOOEDLIOLDOEOODOEOOOOOOOOGOOG

.057
.057
.057
.063
.063
.063
.068
.068
.068
.078
.078
.078
.078
.078
.078
.083
.083
.083
.089
.089
.089
.099
.099
.099
.104
.104
.104
.110
.110
.110
.115
.115
.115
.078
.078
.078
.078
.078
.078
.104
.104
.104
.104
.104
.104
.099
.099
.099
.099
.099
.099
.089
.089



141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193

11.
11.
11.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
12.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
14.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
16.
16.

75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08

O OO0 OONDDOODOEOOCODOOCOOFR,rFRPRPFRPPFPPOOOOOOOOOOOOOOOOO®

.57
.60
.60
.60
.83
.83
.83
.87
.87
.87
.93
.93
.93
.97
.97
.97
.13
.13
.13
.13
.13
.13
.77
.77
.77
.77
.77
.77
.90
.90
.90
.87
.87
.87
.87
.87
.87
.83
.83
.83
.80
.80
.80
.77
.77
.77
.63
.63
.63
.63
.63
.63
.13

[ORRE RN R R RN ORI RE RN R R R RN RO RGBT R RN RE RO RO R O RN B R RN RN RO RGBT BE OB RN RO R RO BN G R RN RN RO BN BN RO BN RN R O RGBS RN R Y]

.139
.148
.148
.148
.205
.205
.205
.213
.213
.213
.230
.230
.230
.238
.238
.238
.279
.279
.279
.279
.279
.279
.189
.189
.189
.189
.189
.189
.221
.221
.221
.213
.213
.213
.213
.213
.213
.205
.205
.205
.197
.197
.197
.189
.189
.189
.156
.156
.156
.156
.156
.156
.033

R e R R R R R R W N N e R R R R R R R R R e R e N N Y e R R R R R R R e R e R e N e N . R R R R R R R R e N NP N N

[ORRN RN IR RN ORI RT RO RE R RO RN RO RO RE R BT RE RN OB OB RN B R BN RN RO BN RE O RE BE OB RN B RE o RO BN OB RN RN RO BN BN R BN RN R O RGBS RN R Y]

.150)
.149)
.148)
.147)
.147)
.146)
.145)
.144)
.144)
.143)
.142)
.142)
.141)
.140)
.139)
.139)
.138)
.137)
.137)
.136)
.135)
.135)
.134)
.133)
.133)
.132)
.131)
.131)
.130)
.129)
.129)
.128)
.127)
.127)
.126)
.125)
.125)
.124)
.123)
.123)
.122)
.121)
.121)
.120)
.120)
.119)
.118)
.118)
.117)
.117)
.116)
.115)
.115)

[ORRN RN R R RN ORI RT RO R RO R RN RO RGBT R RN RE RN O RO R RN B R RN RN RO BN R R RO RE  RR RGBT RO BN G RE REO RE RO BN B R BN RN R O RGBS R R Y]

.051
.054
.054
.054
.075
.075
.075
.078
.078
.078
.084
.084
.084
.087
.087
.087
.101
.101
.101
.101
.101
.101
.069
.069
.069
.069
.069
.069
.081
.081
.081
.078
.078
.078
.078
.078
.078
.075
.075
.075
.072
.072
.072
.069
.069
.069
.057
.057
.057
.057
.057
.057
.012

O OO0 ODNLNIIOODILIEOLONLNIEOLOLLIOEOLDLOOEDLIOLDOEOODOEOOOOOOOOGOOG

.089
.094
.094
.094
.130
.130
.130
.136
.136
.136
.146
.146
.146
.151
.151
.151
.177
177
.177
177
.177
177
.120
.120
.120
.120
.120
.120
.141
.141
.141
.136
.136
.136
.136
.136
.136
.130
.130
.130
.125
.125
.125
.120
.120
.120
.099
.099
.099
.099
.099
.099
.021



194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246

16.
16.
16.
16.
16.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
17.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
20.
20.
20.
20.
20.
20.
20.

17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50
58
67
75
83
92
00
08
17
25
33
42
50

(ORI RN R R RN R RE RN RE R RO RN RO RGBT RO RO RE RN O RO R RN R R RN RN RO RN R R RO RE RR RO R RO BN OB RN RN RO BN BN R BN RN R O RO RE RN R ]

.13
.13
.13
.13
.13
.10
.10
.10
.10
.10
.10
.17
.17
.17
.17
.17
.17
.17
.17
.17
.13
.13
.13
.13
.13
.13
.13
.13
.13
.10
.10
.10
.07
.07
.07
.10
.10
.10
.13
.13
.13
.10
.10
.10
.07
.07
.07
.10
.10
.10
.10
.10
.10

[ORRE RN R R RN ORI RE RN R R R RN RO RGBT R RN RE RO RO R O RN B R RN RN RO RGBT BE OB RN RO R RO BN G R RN RN RO BN BN RO BN RN R O RGBS RN R Y]

.033
.033
.033
.033
.033
.025
.025
.025
.025
.025
.025
.041
.041
.041
.041
.041
.041
.041
.041
.041
.033
.033
.033
.033
.033
.033
.033
.033
.033
.025
.025
.025
.016
.016
.016
.025
.025
.025
.033
.033
.033
.025
.025
.025
.016
.016
.016
.025
.025
.025
.025
.025
.025

R e R R R R R R W N N e R R R R R R R R R e R e N N Y e R R R R R R R e R e R e N e N . R R R R R R R R e N NP N N

[ORRN RN IR RN ORI RT RO RE R RO RN RO RO RE R BT RE RN OB OB RN B R BN RN RO BN RE O RE BE OB RN B RE o RO BN OB RN RN RO BN BN R BN RN R O RGBS RN R Y]

.114)
.114)
.113)
.112)
.112)
.111)
.111)
.110)
.110)
.109)
.109)
.108)
.107)
.107)
.106)
.106)
.105)
.105)
.104)
.104)
.103)
.103)
.102)
.102)
.101)
.101)
.100)
.100)
.099)
.099)
.098)
.098)
.097)
.097)
.096)
.096)
.096)
.095)
.095)
.094)
.094)
.093)
.093)
.092)
.092)
.092)
.091)
.091)
.090)
.090)
.090)
.089)
.089)

[ORRN RN R R RN ORI RT RO R RO R RN RO RGBT R RN RE RN O RO R RN B R RN RN RO BN R R RO RE  RR RGBT RO BN G RE REO RE RO BN B R BN RN R O RGBS R R Y]

.012
.012
.012
.012
.012
.009
.009
.009
.009
.009
.009
.015
.015
.015
.015
.015
.015
.015
.015
.015
.012
.012
.012
.012
.012
.012
.012
.012
.012
.009
.009
.009
.006
.006
.006
.009
.009
.009
.012
.012
.012
.009
.009
.009
.006
.006
.006
.009
.009
.009
.009
.009
.009

O OO0 ODNLNIIOODILIEOLONLNIEOLOLLIOEOLDLOOEDLIOLDOEOODOEOOOOOOOOGOOG

.021
.021
.021
.021
.021
.016
.016
.016
.016
.016
.016
.026
.026
.026
.026
.026
.026
.026
.026
.026
.021
.021
.021
.021
.021
.021
.021
.021
.021
.016
.016
.016
.010
.010
.010
.016
.016
.016
.021
.021
.021
.016
.016
.016
.010
.010
.010
.016
.016
.016
.016
.016
.016



247 20.58 0.10 0.025 ( ©.089) 0.009 0.016
248 20.67 0.10 0.025 ( ©0.088) 0.009 0.016
249 20.75 0.10 0.025 ( ©.088) 0.009 0.016
250 20.83 0.07 0.016 ( ©0.087) 0.006 0.010
251 20.92 0.07 0.016 ( ©0.087) 0.006 0.010
252 21.00 0.07 0.016 ( ©0.087) 0.006 0.010
253 21.08 0.10 0.025 ( ©.086) 0.009 0.016
254 21.17 0.10 0.025 ( ©0.086) 0.009 0.016
255 21.25 0.10 0.025 ( ©.086) 0.009 0.016
256 21.33 0.07 0.016 ( ©0.085) 0.006 0.010
257 21.42 0.07 0.016 ( ©.085) 0.006 0.010
258 21.50 0.07 0.016 ( ©0.085) 0.006 0.010
259 21.58 0.10 0.025 ( ©0.084) 0.009 0.016
260 21.67 0.10 0.025 ( ©0.084) 0.009 0.016
261 21.75 0.10 0.025 ( ©0.084) 0.009 0.016
262 21.83 0.07 0.016 ( ©0.084) 0.006 0.010
263 21.92 0.07 0.016 ( ©0.083) 0.006 0.010
264 22.00 0.07 0.016 ( ©0.083) 0.006 0.010
265 22.08 0.10 0.025 ( ©0.083) 0.009 0.016
266 22.17 0.10 0.025 ( ©0.082) 0.009 0.016
267 22.25 0.10 0.025 ( ©0.082) 0.009 0.016
268 22.33 0.07 0.016 ( ©0.082) 0.006 0.010
269 22.42 0.07 0.016 ( ©0.082) 0.006 0.010
270 22.50 0.07 0.016 ( ©0.081) 0.006 0.010
271 22.58 0.07 0.016 ( ©0.081) 0.006 0.010
272 22.67 0.07 0.016 ( ©0.081) 0.006 0.010
273 22.75 0.07 0.016 ( ©0.081) 0.006 0.010
274 22.83 0.07 0.016 ( ©0.081) 0.006 0.010
275 22.92 0.07 0.016 ( ©.080) 0.006 0.010
276 23.00 0.07 0.016 ( ©0.080) 0.006 0.010
277 23.08 0.07 0.016 ( ©.080) 0.006 0.010
278 23.17 0.07 0.016 ( ©0.080) 0.006 0.010
279 23.25 0.07 0.016 ( ©.080) 0.006 0.010
280 23.33 0.07 0.016 ( 0.079) 0.006 0.010
281 23.42 0.07 0.016 ( 0.9079) 0.006 0.010
282 23.50 0.07 0.016 ( 0.079) 0.006 0.010
283 23.58 0.07 0.016 ( 0.9079) 0.006 0.010
284 23.67 0.07 0.016 ( 0.0979) 0.006 0.010
285 23.75 0.07 0.016 ( 0.979) 0.006 0.010
286 23.83 0.07 0.016 ( 0.0979) 0.006 0.010
287 23.92 0.07 0.016 ( 0.979) 0.006 0.010
288 24.00 0.07 0.016 ( 0.079) 0.006 0.010
(Loss Rate Not Used)
Sum = 100.0 Sum = 15.6

Flood volume = Effective rainfall 1.30(In)

times area 14.0(Ac.)/[(In)/(Ft.)] = 1.5(Ac.Ft)

Total soil loss = 0.75(In)

Total soil loss = 0.869(Ac.Ft)

Total rainfall = 2.05(In)

Flood volume = 66115.3 Cubic Feet

Total soil loss = 37839.6 Cubic Feet

Peak flow rate of this hydrograph = 2.374(CFS)
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Prelim Basin Volume

Project:

Basin Description:

Contour
Elevation

1,416.
1,416.
1,417.
1,417.
1,418.
1,418.
1,419.
1,419.
1,420.
1,420.

300
500
000
500
000
500
000
500
000
400

Pilot Perris

BMP-1

Contour
Area
(sq. ft

36,306.
37,040.
40,050.
44,986.
50,208.
55,728.
61,542.
67,647.
74,043.
79,369.

)

67
35
26
52
87
50
39
94
99
27

Depth
(ft)

.200
.500
.500
.500
.500
.500
.500
.500
.400

[OGIORGCIOE R GEOR]

Incremental

Volume
Avg. E
(cu. f

N/A

7334.7
19272.
21259.
23798.
26484.
29317.
32297.
35422.
30682.

nd
t)

[

65
19
85
34
72
58
98
65

Cumulative
Volume
Avg. End
(cu. ft)

0.00
7334.70
26607.35
47866.55
71665.39
98149.73
127467.45
159765.04
195188.02
225870.67

Incremental

Volume
Conic
(cu. f

N/A

7334.5
19267.
21247.
23786.
26472.
29305.
32285.
35410.
30676.

1)

8

75
24
20
35
70
55
95
49

Cumulative
Volume
Conic

(cu. ft)

0.00
7334.58
26602.33
47849.58
71636.48
98108.83
127414.53
159700.08
195111.03
225787.52



Appendix 8: Source Control

Pollutant Sources/Source Control Checklist
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STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

How to use this worksheet (also see instructions in Section G of the WQMP Template):

1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying narrative, and explain any
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here.

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

M A. On-site storm drain

M’ Locations of inlets.

d  Mark all inlets with the words

w Maintain and petiodically repaint or

inlets “Only Rain Down the Storm replace inlet markings.
- . .
Drain” or similar. Catch Basin @ Provide stormwater pollution
Markers may be available from the Lo . .
. . prevention information to new site
Riverside County Flood Control
. .. owners, lessees, or operators.
and Water Conservation District,
call 951.955.1200 to verify. W See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com
W Include the following in lease
agreements: “Tenant shall not allow
anyone to discharge anything to storm
drains or to store or deposit materials
so as to create a potential discharge to
storm drains.”
% B. Interior floor drains W State that interior floor drains and ﬁ Inspect and maintain drains to prevent
and elevator shaft sump elevator shaft sump pumps will be blockages and overflow.
pumps plumbed to sanitary sewer.
X C. Interior parking X State that parking garage floor Inspect and maintain drains to prevent
garages drains will be plumbed to the blockages and overflow.

sanitary sewer.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

Runoff Pollutants

D1. Need for future
indoor & structural pest
control

d

Note building design features that
discourage entry of pests.

y Provide Integrated Pest Management
information to owners, lessees, and
operators.

d

D2. Landscape/
Outdoor Pesticide Use

Show locations of native trees or
areas of shrubs and ground cover to
be undisturbed and retained.

=

Show self-retaining landscape
areas, if any.

Show stormwater treatment and
hydrograph modification
management BMPs. (See
instructions in Chapter 3, Step 5
and guidance in Chapter 5.)

X

State that final landscape plans will
accomplish all of the following.

Preserve existing native trees,
shrubs, and ground cover to the
maximum extent possible.

Design landscaping to minimize
irrigation and runoff, to promote
surface infiltration where
appropriate, and to minimize the
use of fertilizers and pesticides that
can contribute to stormwater
pollution.

Where landscaped areas are used to
retain or detain stormwater, specify
plants that are tolerant of saturated
soil conditions.

Consider using pest-resistant
plants, especially adjacent to
hardscape.

To insure successful establishment,
select plants appropriate to site
soils, slopes, climate, sun, wind,
rain, land use, air movement,
ecological consistency, and plant
interactions.

o
4

Maintain landscaping using minimum
or no pesticides.

See applicable operational BMPs in
“What you should know
for.....Landscape and Gardening” at

http://tcflood.otg/ stormwatet/Error!
Hyperlink reference not valid.

Provide IPM information to new
ﬁ owners, lessees and operators.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

A

E. Pools, spas, ponds,
decorative fountains,
and other water
features.

x Show location of water feature and
a sanitary sewet cleanout in an
accessible area within 10 feet.
(Exception: Public pools must be
plumbed according to County
Department of Environmental
Health Guidelines.)

If the Co-Permittee requires pools
to be plumbed to the sanitary
sewer, place a note on the plans
and state in the narrative that this
connection will be made according
to local requirements.

M see applicable operational BMPs in
“Guidelines for Maintaining Your
Swimming Pool, Jacuzzi and Garden
Fountain” at
http://tcflood.org/ stormwatet/

M F. Food service

% For restaurants, grocery stores, and
other food service operations, show
location (indoors or in a covered
area outdoors) of a floor sink or
other area for cleaning floor mats,
containers, and equipment.

% On the drawing, show a note that
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.

M' Describe the location and features

of the designated cleaning area.

M Describe the items to be cleaned in

this facility and how it has been
sized to insure that the largest
items can be accommodated.

M See the brochure, “The Food Service
Industry Best Management Practices for:
Restaurants, Grocery Stores,
Delicatessens and Bakeries” at
http://tcflood.otrg/ stormwater/

Provide this brochure to new site
owners, lessees, and operators.

M’ G. Refuse areas

@f Show where site refuse and
recycled materials will be handled
and stored for pickup. See local
municipal requirements for sizes
and other details of refuse areas.

M’ State how site refuse will be
handled and provide supporting
detail to what is shown on plans.

& State that signs will be posted on or

near dumpsters with the words “Do

M State how the following will be
implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky

W If dumpsters or other receptacles
are outdoors, show how the
designated area will be covered,
graded, and paved to prevent run-
on and show locations of berms to
prevent runoff from the area.

not dump hazardous materials
here” or similar.

receptacles. Keep receptacles covered.
Prohibit/prevent dumping of liquid or
hazardous wastes. Post “no hazardous
materials” signs. Inspect and pick up
litter daily and clean up spills
immediately. Keep spill control
materials available on-site. See Fact
Sheet SC-34, “Waste Handling and
Disposal” in the CASQA Stormwater
Quality Handbooks at
www.cabmphandbooks.com

&’i’ Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease
removal device before discharge to
sanitary sewetr.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

x H. Industrial processes.

x Show process area.

x If industrial processes are to be

located on site, state: “All process
activities to be performed indoors.
No processes to drain to exterior or
to storm drain system.”

x See Fact Sheet SC-10, “Non-

Stormwater Discharges” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com

See the brochure “Industrial &
Commercial Facilities Best Management
Practices for: Industrial, Commercial
Facilities” at
http://tcflood.otg/stormwater/




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

X I. Outdoor storage of

equipment or materials.

(See rows J and K for
source control
measures for vehicle
cleaning, repair, and
maintenance.)

X Show any outdoor storage areas,
including how materials will be
covered. Show how areas will be
graded and bermed to prevent run-
on or run-off from area.

x Storage of non-hazardous liquids
shall be covered by a roof and/or
drain to the sanitary sewer system,
and be contained by berms, dikes,
liners, or vaults.

% Storage of hazardous materials and
wastes must be in compliance with
the local hazardous materials
ordinance and a Hazardous
Materials Management Plan for the
site.

Include a detailed description of
materials to be stored, storage
areas, and structural features to
prevent pollutants from entering
storm drains.

Where appropriate, reference
documentation of compliance with
the requirements of Hazardous
Materials Programs for:

= Hazardous Waste Generation

= Hazardous Materials Release
Response and Inventory

= California Accidental Release
(CalARP)

= Aboveground Storage Tank

= Uniform Fire Code Article 80
Section 103(b) & (c) 1991

* Underground Storage Tank

www.cchealth.or roups/hazmat

yA

X See the Fact Sheets SC-31, “Outdoor
Liquid Container Storage” and SC-33,
“Outdoor Storage of Raw Materials ”
in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

J. Vehicle and

Runoff Pollutants
% Equipment Cleaning

x Show on drawings as appropriate:

(1) Commertcial/industrial facilities
having vehicle/equipment cleaning
needs shall either provide a
covered, bermed area for washing
activities or discourage
vehicle/equipment washing by
removing hose bibs and installing
signs prohibiting such uses.

(2) Multi-dwelling complexes shall
have a paved, bermed, and covered
car wash area (unless car washing
is prohibited on-site and hoses are
provided with an automatic shut-
off to discourage such use).

(3) Washing areas for cars, vehicles,
and equipment shall be paved,
designed to prevent run-on to or
runoff from the area, and plumbed
to drain to the sanitary sewer.

(4) Commercial car wash facilities
shall be designed such that no
runoff from the facility is
discharged to the storm drain
system. Wastewater from the
facility shall discharge to the
sanitary sewer, or a wastewater
reclamation system shall be
installed.

% If a car wash area is not provided,
describe any measures taken to
discourage on-site car washing and
explain how these will be enforced.

Describe operational measures to
implement the following (if
applicable):

> ¢

Washwater from vehicle and
equipment washing operations shall
not be discharged to the storm drain
system. Refer to “Outdoor Cleaning
Activities and Professional Mobile Service
Providers” for many of the Potential
Sources of Runoff Pollutants categories
below. Brochutre can be found at
http://tcflood.otrg/ stormwater/

UCar dealerships and similar may
rinse cars with water only.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4

Operational BMPs—Include in WQMP

Table and Narrative

b ¢

K. Vehicle/Equipment
Repair and
Maintenance

X

X Accommodate all vehicle

equipment repair and maintenance
indoors. Or designate an outdoor
work area and design the area to
prevent run-on and runoff of
stormwater.

Show secondary containment for
exterior work areas where motor
oil, brake fluid, gasoline, diesel
fuel, radiator fluid, acid-containing
batteries or other hazardous
materials or hazardous wastes are
used or stored. Drains shall not be
installed within the secondary
containment areas.

X Add a note on the plans that states

either (1) there are no floor drains,
or (2) floor drains are connected to
wastewater pretreatment systems
prior to discharge to the sanitary
sewer and an industrial waste
discharge permit will be obtained.

X

% State that no vehicle repair or

maintenance will be done outdoors,
or else describe the required
features of the outdoor work area.

State that there are no floor drains
or if there are floor drains, note the
agency from which an industrial
waste discharge permit will be
obtained and that the design meets
that agency’s requirements.

State that there are no tanks,
containers ot sinks to be used for
parts cleaning or rinsing or, if there
are, note the agency from which an
industrial waste discharge permit
will be obtained and that the
design meets that agency’s
requirements.

X

In the Stormwater Control Plan, note
that all of the following restrictions
apply to use the site:

No person shall dispose of, nor permit
the disposal, directly or indirectly of
vehicle fluids, hazardous materials, or
rinsewater from parts cleaning into
storm drains.

No vehicle fluid removal shall be
performed outside a building, nor on
asphalt or ground surfaces, whether
inside or outside a building, except in
such a manner as to ensure that any
spilled fluid will be in an area of
secondary containment. Leaking
vehicle fluids shall be contained or
drained from the vehicle immediately.

No person shall leave unattended drip
parts or other open containers
containing vehicle fluid, unless such
containers are in use or in an area of
secondary containment.

Refer to “Automotive Maintenance & Car
Care Best Management Practices for Auto
Body Shops, Auto Repair Shops, Car
Dealerships, Gas Stations and Fleet
Service Operations”. Brochure can be
found at http://rcflood.org/stormwater

Refer to Outdoor Cleaning Activities and
Professional Mobile Service Providers for
many of the Potential Sources of

Runoff Pollutants categories below.
Brochure can be found at
http://rcflood.org/stormwater




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of

2

Permanent Controls—Show on

WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

Runoff Pollutants

o

L. Fuel Dispensing
Areas

Fueling areas® shall have
impermeable floors (i.e., portland
cement concrete or equivalent
smooth impervious surface) that
are: a) graded at the minimum
slope necessary to prevent ponding;
and b) separated from the rest of
the site by a grade break that
prevents run-on of stormwater to
the maximum extent practicable.

Fueling areas shall be covered by a
canopy that extends a minimum of
ten feet in each direction from each
pump. [Alternative: The fueling
area must be covered and the
cover’s minimum dimensions must
be equal to or greater than the area
within the grade break or fuel
dispensing areal.] The canopy [or
cover] shall not drain onto the
fueling area.

M’ The property owner shall dry sweep
the fueling area routinely.

See the Fact Sheet SD-30 , “Fueling
Areas” in the CASQA Stormwater
Quality Handbooks at
www.cabmphandbooks.com

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus

a minimum of one foot, whichever is greater.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of

2
Permanent Controls—Show on
WQMP Drawings

3
Permanent Controls—List in WQMP
Table and Narrative

4
Operational BMPs—Include in WQMP
Table and Narrative

Runoff Pollutants
x M. Loading Docks

X Show a preliminary design for the
loading dock area, including
roofing and drainage. Loading
docks shall be covered and/or
graded to minimize run-on to and
runoff from the loading area. Roof
downspouts shall be positioned to
direct stormwater away from the
loading area. Water from loading
dock areas shall be drained to the
sanitary sewer, or diverted and
collected for ultimate discharge to
the sanitary sewet.

Loading dock areas draining
directly to the sanitary sewer shall
be equipped with a spill control
valve or equivalent device, which
shall be kept closed during periods
of operation.

Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose
the end of the trailer.

x Move loaded and unloaded items
indoors as soon as possible.

See Fact Sheet SC-30, “Outdoor
Loading and Unloading,” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ...

... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1
Potential Sources of
Runoff Pollutants

2
Permanent Controls—Show on
WQMP Drawings

3

Permanent Controls—List in WQMP

Table and Narrative

4

Operational BMPs—Include in WQMP
Table and Narrative

ﬁ' N. Fire Sprinkler Test
Water

d

Provide a means to drain fire
sprinkler test water to the sanitary
sewer.

a

See the note in Fact Sheet SC-41,
“Building and Grounds Maintenance,”
in the CASQA Stormwater Quality

Handbooks at

www.cabmphandbooks.com

0. Miscellaneous Drain
or Wash Water or Other
Sources

Boiler drain lines
Condensate drain lines
Rooftop equipment
Drainage sumps

Roofing, gutters, and
trim.

Other sources

w aXXax

£ X X X

Boiler drain lines shall be directly
or indirectly connected to the
sanitary sewer system and may not
discharge to the storm drain
system.

Condensate drain lines may
discharge to landscaped areas if the
flow is small enough that runoff
will not occur. Condensate drain
lines may not discharge to the
storm drain system.

Rooftop equipment with potential
to produce pollutants shall be
roofed and/or have secondary
containment.

Any drainage sumps on-site shall
feature a sediment sump to reduce
the quantity of sediment in
pumped water.

Avoid roofing, gutters, and trim
made of copper or other
unprotected metals that may leach
into runoff.

Include controls for other sources
as specified by local reviewer.




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE
ON THE PROJECT SITE ... ... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in WQMP | Operational BMPs—Include in WQMP

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative

ﬂ Sweep plazas, sidewalks, and parking
lots regularly to prevent accumulation
of litter and debris. Collect debris from
pressure washing to prevent entry into
the storm drain system. Collect
washwater containing any cleaning
agent or degreaser and discharge to
the sanitary sewer not to a storm drain.

w P. Plazas, sidewalks,
and parking lots.




Appendix 9: O&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms

TO BE PROVIDED IN FINAL
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Appendix 10: Educational Materials

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information

TO BE PROVIDED IN FINAL





