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Appendix 3: Soils Information

Geotechnical Study and Other Infiltration Testing Data



soil PACIFIC INC.

Geotechnical and Environmental Services

February 13, 2019
Project No. A-6749-18

Mr. Shahin Motamed

Lake View Center LLC.
18103 Skypark Center # B -2
Irvine Ca 92614

SUBJECT: Soil and Foundation Evaluation Report
Proposed Commercial Buildings
Lots 14-17 APN Numbers; 375 - 092 - 002, 003, 004, 005, & 006
Lake Shore Drive, Lake Elsinore, California

Dear Sir;

Pursuant to your authorization, we are pleased to submit our report for the subject project. Our
evaluation was conducted in October 2018. This evaluation consists of field exploration; sub-surface
soil sampling; laboratory testing; engineering evaluation and preparation of the following report
containing a summary of our conclusions and recommendations.

The opportunity to be of service is appreciated, Should any questions arise pertaining to any portion
of this report, please contact this firm in writing for further clarification.

Respectfully submitted,

Seil Pacific, Inc.

{DAVID D. Pﬁ
ramyvell 12
CERTIFIED

ENGINEERING |




Soil and Foundation Evaluation Report
Proposed Commercial Buildings
Lots 14-17 APN Numbers; 375 - (092 - 002, 003, 004, 005, & 006
Lake Shore Drive, Lake Elsinore, California

Prepared For:

Mr. Shahin Motamed
Lake View Center LLC.
18103 Skypark Center # B -2
Irvine Ca 92614

Prepared by:

SOIL PACIFIC INC.
675 N. ECKHOFF STREET, SUITE A
ORANGE, CALIFORNIA 92868
Tel. (714) 879 1203

February 13, 2019
Project No. A-6749-18
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Project No. A-6749-18 Page: 4
Lots 14-17 of Lake Shore Drive, Lake Elsinore, California

Soil and Foundation Evaluation Report
Proposed Commercial Buildings
Lots 14-17 of Lake Shore Drive, Lake Elsinore, California

LIMITATIONS

Between exploratory excavations and/or field testing locations, all subsurface deposits, consequent
of their anisotropic and heterogeneous characteristics, can and will vary in many important
geotechnical properties. The results presented herein are based on the information in part furnished
by others and as generated by this firm, and represent our best interpretation of that data benefiting
from a combination of our earthwork related construction experience, as well as our overall
geotechnical knowledge. Hence, the conclusions and recommendations expressed herein are our
professional opinions about pertinent project geotechnical parameters which influence the
understoed site use; therefore, no other warranty is offered or implied.

All the findings are subject to field modification as more subsurface exposures become available for
evaluations. Before providing bids, contractors shall make thorough explorations and findings. Soil
Pacific Inc., is not responsible for any financial gains or losses accrued by persons/firms or third
party from this project.

In the event the contents of this report are not clearly understood, due in part to the usage of technical
terms or wording, please contact the undersigned in writing for clarification.



Project No. A-6749-18 Page: 5
Lots 14-17 of Lake Shore Drive, Lake Elsinore, California

SECTION 1.0
PRELIMINARY EVALUATION

1.1 Site Description

The area covered by our investigation consists of a property identified as Lots 14-17 APN Numbers;
375-092 - 002, 003, 004, 005, & 006 and located at Lake Shore Drive, Lake Elsinore, California.

The property is comprised of 5 parcels within a mixed used zone of the City of Lake Elsinore. The
subject site is located within 500 feet north of Elsinore Lake. The item parcels limited at the north
by Ryan Avenue, at the east side by Manning Street, and at the west by Iowa Street (a projected
Street). Site access will be provided from Lake Shore Drive.

The parcels are attached and formed a trapezoidal shaped vacant and undeveloped land. The entire
property is a part of a south facing descending slope with steeper flank at the north. The slope angle
toward the south/southwest becoming more gentle and flattened.

The average elevation of the site is about 1300 feet above the main see level. Maximum height of
slope is 90 feet. Property sheet flow is toward south southeast.

1.2 Planned Land Use

It is understood that the proposed construction will consist of commercial buildings. Site plan or
conceptual development plan is underway and it is ready to review.

1.3 Field Exploration

A subsurface exploration program was performed under the direction of our staff engineer from SPI
in September 2018. The exploration involved the excavation of four (2) exploratory borings (TP-1,
TP-2,TP-3 and TP-4). Sub-surface test pit opening was limited to 5-10 feet below grade. The borings
were advanced utilizing a backhoe. Earth materials encountered within the exploratory borings were
classified and logged by the field engineer in accordance with the visual-manual procedures of the
Unified Soil Classification System (USCS), ASTM Test Standard D2488. Following our
exploration, borings were loosely backfilled with the soil cuttings. The approximate locations of the
exploratory borings are shown on the Exploration Location Map Figure A-1-1. Descriptive boring
logs are presented in Appendix A.

1.4 Laboratory Testing
1.4.1. Classification

Soils were classified visually according to the Unified Soil Classification System. Moisture
content and dry density determinations were made for the samples taken at various depths in the
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exploratory excavations. Results of moisture-density and dry-density determinations, together
with classifications, are shown on the boring logs, Appendix A.

1.4.2 Expansion

An expansion index test was performed on a representative sample of on-site soils at proposed
garde in accordance with the California Building Code. Soil expansion potential at proposed
building area have very low or null for potential of expansion (EI=0).

1.4.3 Direct Shear

Shear strength parameters are determined by means of strain-controlled, double plain, direct
shear tests performed in general accordance with ASTM D-3080. Generally, three or more
specimens are tested, each under a different normal load, to determine the effects upon shear
resistance and displacement, and strength properties such as Mohr strength envelopes . The direct
shear test is suited to the relatively rapid determination of consolidated drained strength
properties because the drainage paths through the test specimen are short, thereby allowing
excess pore pressure to be dissipated more rapidly than with other drained stress tests. The rate
of deformation is determined from the time required for the specimen to achieve fifty percent
consolidation at a given normal stress. The test can be made on all soil materials and
undisturbed, remolded or compacted materials. There is however, a limitation on maximum
particle size. Sample displacement during testing may range from 10 to 20 percent of the
specimen’s original diameter or length.

The sample’s initial void ratio, water content, dry unit weight, degree of saturation based on the
specific gravity, and mass of the total specimen may also be computed. The shear test results are
plotted on the attached shear test diagrams and unless otherwise noted on the shear test diagram,
all tests are performed on undisturbed, saturated samples.
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Figure 2: Site Topographic Map (USGS AAGS)
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Section 2.0
Conclusions

The proposed construction is considered feasible from a soils engineering standpoint. All earthwork
should be performed in accordance with applicable engineering recommendations presented herein
or applicable Agency Codes, whichever are the most stringent.

2.1 Site Condition

Based on the “Topographic Plan” outline, slopes of the ribs are inclined between 3.0:1 (horizontal
to vertical) and 3.5:1; with the slope through the southwesterly part of the parcel inclined between
8.0:1 and 14.0:1. A southwest descending drainage course, from Ryan Ave. to Lakeshore Dr.,
crosses the parcel at about mid -point. An undocumented artificial fill has been constructed to
provide access of Ryan Ave. across the drainage, with a culvert being installed through the fill to
allow draining waters to pass.

2.2 Regional Geology

The subject parcel is in the northern part of the Peninsular Range Province. Morton, D.M. and
Weber, F.H., 1998, “Geologic Map of the Elsinore 7.5 Quadrangle, Riverside County, California,
USGS Open-File Report 03-281”, indicates the northern part of the subject parcel is underlain by
Mesozoic age (Mzp) black and fissile phyllite with foliation planes striking to the northeast and
dipping moderately to the southeast. The Mortom map identifies that the southern part of the parcel
1sunderlain by Holocene to Late Pleistocene age (Qyva), sand, silt, and clay unconsolidated, alluvial
deposits.

Morton and Weber mapping places the Glen Ivy and Willard Faults, both with Quaternary activity,
at 500 feet southwest and 1.5 miles southwest, respectively, of the subject parcel. CDMG, 1975,
“Fault Map of California” locates traces of the San Jacinto and San Andreas Faults (both having
Holocene displacements) being, respectively, 20.2 and 33.3 miles northeast of the parcel; The
CDMG map places the Banning and Newport-Inglewood Faults (both with Quaternary
displacements), respectively, at 27.4 miles northeast and 26.8 miles southwest of the site.
Additionally, the CDMG map plots thermal springs at Lakeshore Drive 1.1 miles southeast of the
parcel.

2.3 Site Geology

Our Engineering Geologist has utilized the following sources of information to establish the geologic
conditions at the subject property: the geologic map by Morton and Weber, referenced above;
Google Earth air photos; CDMG and CGS publications; the “Geotechnical Plan”, referenced above;
and reconnaissance mapping of exposures, and logging of five (5) borings, when accompanying Soil
Pacific for the site investigation on 29 January 2019,
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Please refer to plt plan A—1-1 and four cross section A-A’, B-B’, C-C’ and D-D’ developed across
the site arbitrarily to show the position of the bedrock throughout the site, proposed development and
position of proposed building after the site grading,

Four geologic units are exposed, encountered in the borings, and mappable on the subject parcel:
(Qaf); alluvium and colluvium (Qal/Qcol) — which is correlative with Morton’s alluvium (Qyva);
a phyllite, or slate, bedrock (Mzp): and an igneous bedrock (Khg).

Artificial fill

Artificial fill (Qaf) is located at the drainage course, and in the upper part of borings B-1and B-4,
along Ryan Ave. The toe of the fill at the drainage course, and culvert, on the south side of the dirt
road, may encroach on the parcel.

Allavium

The alluvium and colluvium (Qal/Qcol) are found in the western and southwestern parts of the
parcel; and were encountered in borings B-3, -4 and, -5. In B -3 and -4, the alluvium is a clay (cl)
of five (5) and three (3) feet thickness, respectively. With B-5, a clay (cl) alluvium is found between
ground surface and 15 feet below ground surface (bgs); and between 15 and 20 feet bgs the alluvium
is a clayey gravel (gc).

Bedrock

The phyllite/slate bedrock (Mzp) is exposed in cuts and encountered in the borings along Ryan Ave.;
and in boring B-4. The cuts provided measurements of the foliation planes striking between N. 66-
and 75-degrees E. with moderate to steep dips to the southeast — these attitudes being conformable
to the Morton mapping. In the borings B-1, B-3, and B-4, the phyllite underlies the artificial fill,
alluvium, or colluvium; in B-2, the phyllite is found at ground surface. Additionally, in borings B-~1
through B-3, the phyllite can be mapped as weathered, slightly weathered, or relatively fresh (refer
to cross section A-A’).

At boring B-5, a highly weathered/decomposed, igneous granitic bedrock was encountered
underlying the alluvial deposits. This unit is most probable correlative with Morton’s Cretaceous age
granitics (Khg) that crop out near the subject parcel.

Considering the mappable condition of the phyllite bedrock (Mzp) through the parcel, and without
additional site-specific, subsurface information, the contact between the phyllite (Mzp) and igneous
(Khg) bedrock is interpreted to be a nonconformity.
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2.4 Foundations

Allnewly designed isolated pad or continuous foundation must be embedded into firm and approved
bedrock formation in order to avoid a cut and fill transition.

2.5 Bearing Materials

The existing alluvial soils where discovered by exploring with test pit were mainly porous and or
subject to settlement by time. These materials are not an appropriate bearing materials. Therefore,
proper site grading, engineering and construction of buttress may be required. As an alternative pile
foundation may be designed to support the proposed building.

2.6 Groundwater

The site is located within the buffer zone of Lakeshore Valley Basin (California Department of
Water Resources, [CDWR], 2018). Groundwater depth varies within the area and flow direction
beneath the subject site is toward the south-southwest. No groundwater wells were listed on the
property; however, several groundwater wells are listed in the site vicinity.

During our investigation, groundwater was not encountered within 10 feet of sub-surface
exploration below the existing grade. The depth of groundwater may fluctuate depending upon the
time and period of the year.

2.7 CBC Seismic Design Parameters

Farthquake loads on earthen structures and buildings are a function of ground acceleration, which
may be determined from the site-specific acceleration response spectrum. To provide the design team
with the parameters necessary to construct the site-specific acceleration response spectrum for this
project, we used two computer applications that are available on the United States Geological Survey
(USGS) website, http://gechazards.usgs.gov/.

Specifically, the Design Maps website http://gechazards.usgs.gov/designmaps/us/application.php
was used to calculate the ground motion parameters. 2008 PSHA Interactive Deaggregation website
http://geohazards.usgs.gov/deaggint/2008/ can be used to determine the appropriate earthquake
magnitude if specific design is required.

The printout attached in Appendix C provides parameters required to construct the site-specific
acceleration response spectrum based on the 2016 CBC guidelines.

It should be noted that the subject property is not in an Alquist-Priolo Earthquake Fault Zones; nor
are any faults mapped, or inferred, through the property. CGS, 2016, “Earthquake Shaking Potential
for California, Map Sheet 48”, suggest the degree of ground shaking at the property, due to
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earthquakes, will 60% to > 70% of gravity; but the degree of shaking at the site will be no greater
than shaking at neighboring properties.

2.8 Chemical Contents

Chemical testing for detection of hydrocarbon or other potential contamination is beyond the scope
of this report.

2.9 Liquefaction Study/ Secondary Seismic Hazard Zonation

Subject site is underlain by firm and dense bedrock and the potential for Liquefaction susceptibility
1s null. Liquefaction occurs when seismically-induced dynamic loading of a saturated sand or silt
causes pore water pressures to increase to levels where grain-to-grain contact pressure is significantly
decreased and the soil material temporarily behaves as a viscous fluid. Liquefaction can cause
settlement of the ground surface, settlement and tilting of engineered structures, flotation of buoyant
buried structures and fissuring of the ground surface. A common manifestation of liquefaction is the
formation of sand boils (short-lived fountains of soil and water emerges from fissures or vents and
leave freshly deposited conical mounds of sand or silt on the ground surface). Lateral spreading can
also occur when liquefaction occurs adjacent to a free face such as a slope or stream embankment.

The types of seismically induced flooding that may be considered as potential hazards to a particular
site normally includes flooding due to a tsunami (seismic sea wave), a seiche, or failure of a major
reservoir or other water retention structure upstream of the site. Since the site has an average
elevation of approximately 200 feet above sea level, and since it does not lie in close proximity to
an enclosed body of water, the probability of flooding from a tsunami or seiche is considered to be
low. In addition, the site is not located within a designated tsunami inundation area.
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Section 3.0
Recommendations

Based on our exploration, and experience with similar projects, the proposed construction is
considered feasible from a soils engineering standpoint providing the following recommendations
are made part of the plans and are implemented during construction.

3.1 Clearing and Site Preparation

Site grading is anticipated and is proposed. The following typical recommendations can be used by
the project civil engineer in charge of grading plan preparation.

1. The areas to receive compacted fill should be stripped of all vegetation, construction debris and
trashes, non engineered fill, left in place incompetent material up to approved soils. If soft spots are
encountered, a project soil engineer will evaluate the site conditions and will provide necessary
recommendations.

2. The excavated areas bottom should be scarified 1o a minimum of 8 inches, adjusted to optimum
moisture content, and reworked to achieve a minimum of 90 percent relative compaction.
Overexcavation within equal to depth of excavation or 5 feet. Excavation against adjacent buildings
or public way require shoring or slot cut method.

3. Compacted fill should extend at least 5 feet beyond all perimeter footings or to a distance equal
to the depth of the certified compacted fill, whichever is the greatest and feasible.

4. Compacted fill, consisting of on-site soil shall be placed in lifts not exceeding 6 inches in
uncompacted thickness. The excavated onsite materials are considered satisfactory for reuse in the
fill if the moisture content is near optimum. All organic material and construction debris should be
removed and shall be segregated. Any imported fill should be observed, tested, and approved by the
soils engineer prior to use as fill. Rocks larger than 6 inches in diameter should not be used in the
fill.

5. The fill should be compacted to at least 90 percent of the maximum dry density for the material.
The maximum density should be determined by ASTM Test Designation D 1557-00.

6. Field observation and compaction testing during the grading should be performed by a
representative of Soil Pacific Inc. to assist the contractor in obtaining the required degree of
compaction and the proper moisture content. Where compaction is less than required, additional
compaction effort should be made with adjustment of the moisture content, as necessary, until a
minimum of 90 percent relative compaction is obtained.
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3.2 Site Preparation and Excavations

If any unanticipated subsurface improvements (pipe lines, irrigation lines, etc.) are encountered
during earthwork construction, this office should be informed and appropriate remedial
recommendations would subsequently be provided. During earthwork construction, all remedial
removals, and the general grading and construction procedures of the contractor should be observed,
and the fill selectively tested by a representative of this office. If unusual or unexpected conditions
are exposed in the field, they should be reviewed by this office and if warranted, additional
recommendations will be offered.

3.3 Stability of Temporary Cuts

The stability of temporary cuts required during the removal process depends on many factors,
including the slope angle, the shearing strength of the underlying materials, the height of the cut, and
the length of time the excavation remains open and exposed to equipment vibrations and rainfall.
The geotechnical consultant should be present to observe all temporary excavations at the site. The
possibility of temporary excavations failing may be minimized by:

1) keeping the time between cutting and filling operations to a minimum;

2) limiting excavation length exposed at any one time; and,

3) cutting no steeper than a 1: 1 (h:v) inclination for cuts in excess of 4 feet in height.
4) or shoring prior to cut.

Any southwest, or southeast, - facing excavation in the phyllite bedrock (Mzp) will undercut an
apparent dip of the unit’s foliation planes. Any excavation steeper than 2:1 in artificial fill (Qaf),
alluvium/colluvium (Qal/Qcol), or weathered phyllite bedrock (Mzp) will leave these units
unsupported, and subject to possible failure. Therefore any unsupported cut, grading must be shored
prior to excavation.

3.4 Foundations

The following recommendations may be used in preparation of the design and construction of the
foundation system.

3.4.1 Bearing Value

The allowable bearing value for conventional footings, having a minimum width of 18 inches
and a minimum embedment of 24 inches embedded into approved competent soils should
not exceed 3000 pounds per square foot. This value may be increased by one-third for short
duration (wind or seismic) loading.
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3.4.2 Isolated Sguare Pad Footings

The proposed structure can be adequately supported by shallow spread footing or isolated
footings. The minimum embedment for individual pad footings should be 24 inches below
the approved materials. Allowable bearing value is 3000 psfto a maximum of 6000 psf. The
bearing value may be increased by 1/3 when considering short duration seismic or wind
loads.

3.4.3 Foundation Settlement

Based upon anticipated structural loads, the total settlement for the proposed foundation is
not expected to exceed 1 inch at design load. Differential settlement between adjacent
footings and lateral displacement of lateral resisting elements should not exceed .5 inch.

3.4.4 Concrete Type

In lack of soluble sulfate test, Type V concrete should be used.

3.4.5 Slabs-on-grade

1) Residential floor slabs cast on-grade may be used for the interior of the residence and shall
be at least four inches (4") in thickness, superseding the presumptive minimum set forth in
2016 CBC, Section 1907.1. All concrete shall be designed in accordance with ACI 318 and
placed in accordance with ACI 302. If desired, to minimize the risk of shrinkage cracking
and/or vapor transmission, the use of concrete with a water-cement ratio of less than 0.5 by
weight, a one-inch top-sized aggregate, and/or a minimum compressive strength of 4000 PSI
may be considered.

2) As aminimum standard, all slabs shall be reinforced with number four (#4) bars, sixteen
inches (16") on center in both directions. Notwithstanding the minimum reinforcement
prescribed herein, the Project Structural Engineer shall design all slabs in full accordance
with requirements and procedures contained within appropriate design standard . Care should
be taken by the contractor to ensure that the steel reinforcement is cast near the center of the
slab and/or in accordance with the recommendations of the Project Structural Engineer.

3) All slabs shall be underlain by at least four inches (4") crushed rock per Calgreen with a
minimum 15-mil polyolefin membrane vapor barrier placed below all living areas,
superseding the presumptive minimum set forth in 2016 CBC, Section 1907.1. It is
recommended that the specific vapor barrier used conform to the specifications of ASTM
E1745 (such as Stego Wrap or similar) and be placed in full conformance with the
manufacturer’s installation guidelines. The engagement of a qualified expert in the mitigation
of' moisture vapor tfransmission for the design of the slab foundation system is recommended.
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4) In accordance with 2016 CBC Section 1808.7 4, to reduce the risk of interior flooding the
top of all slab-foundations shall extend a minimum of twelve inches (12”) above the
elevation of the adjacent drainage path. Reductions to this prescribed minimum elevation are
subject to specific approval of the local Building Authority.

3.4.6 Pile Foundation
Shoring Piles

For shoring purposes, drilled cast-in-place soldier piles or I beams should be placed at 8 feet
on center along the edge of the top of the slope. The minimum diameter of the piles is 18
inches. For design purposes, an allowable passive value for the soils below the bottom plane
of excavation, may be assumed to be 500 pounds per square foot per foot of depth, upto a
maximum of 5,000 pounds per square foot. In order to control the anticipated deflection of
the piles the shoring piles may be braced by two row of rakers per structural engineer
justification if deemed necessary

The frictional resistance between the soldier piles and retained soil may be used to resist the
vertical component of the anchor load. The coefficient of friction may be taken as 0.4, based
on uniform contact between the concrete and retained earth. The portion of soldier piles
below the plane of excavation may also be employed to resist the downward loads. Pile or
I beams should have a minimum of same depth of embedment into the ground below the
lowest excavation grade. The combined static and seismic active will be applied in design
criteria. The seismic pressure may be assumed to be in order of 40 pef for all piles having 30-
40 feet in height. Seismic pressure of 40 pcf will be added for any pile having 6 feet or
higher. Pile should be designed for static pressure of 42 pcf.

Lagging

Lagging between soldier piles could be omitted within the cohesive soils. In the less cohesive
soils, such as the sands and gravels, lagging would be necessary. It is recommended that the
exposed soils be observed by the soils engineer to verify the cohesive nature of the soils and
the area where lagging may be omitted.

Soldier piles and anchors should be designed for the full anticipated pressures. Due to
arching in the soils, the pressure on the lagging will be somewhat less. It is recommended
that the lagging be designed for the full design pressure but be limited to a maximum of 400
pounds per square foot. Water should not be allowed to pond on top of the excavation nor
to flow towards it.
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3.5 Utility Trench Backfill

Utility trenches backfill should be placed in accordance with Appendix D. It is the owners’ and
contractors’ responsibility to inform subcontractors of these requirements and to notify Soil Pacific
Inc when backfill placement is to begin.

3.6 Seismic Design and Construction

Construction should be in conformance with seismic design parameters of the latest edition of
California Building Code ( C.B.C.). Please refer to the Appendix C for closest faults and other
related seismic design parameters.

3.7 Surface and Sub-surface Drainage Provisions

Proper surface drainage gradients are helpful in conveying water away from foundations and other
improvements. Subsurface drainage provisions are considered essential in order to reduce pore-
pressure build-up behind retaining structures. Ponding of water enhances infiltration of water into
the local soils, and should not be allowed anywhere on the pad.

3.8 Conventional Retaining Wall

Retaining wall is not proposed or planned. If a conventional retaining wall is planned, the following
design criteria may be used:

1) Where a free standing structure is proposed, a minimum equivalent fluid pressure, for lateral soil
loads, of 40 pounds per cubic foot, may be used as design for onsite non-expansive granular soils
conditions and level backfill (10:1 or less). If the wall is restrained against free movement (=+1 %
of wall height) then the wall should be designed for lateral soil loads approaching the at-rest
condition. Thus, for restrained conditions, the above value should be increased to 80 pcf. In addition,

all retaining structures should include the appropriate allowances for any anticipated surcharge loads.

2) An allowable soil bearing pressure 0f 3000 Ibs. per square foot may be used in design for footings
embedded to a minimum of 24 inches below the lowest adjacent competent grade.

3) A friction coefficient of 0.40 between concrete and natural or compacted soil and a passive
bearing value of 500 lbs. per square foot per foot of depth, up to a maximum of 5,000 pounds per
square foot at the bottom excavation level may be employed to resist lateral loads.

Back drain system will consist of a free-draining material made up of at least 1 cubic foot 0f 3/4-inch
crushed rock/gravel around pipe drains. If an open space greater than 1 foot exists between the back
of the wall and the soil face, gravel backfill should be compacted by vibration. An impervious soil
cap should be provided at the top of the wall backfill to prevent infiltration of surface water into the
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back drain system. The cap may be a combination of concrete and/or compacted fine grained soils.
The compacted backfill soil cap should be at least 1 foot thick when used in conjunction with a
concrete slab type cap and at least 2 feet thick when used exclusively.

Any surcharges such as fraffic and adjacent building loads shall be computed and adhered into the
design by the structural engineer justification.

3.9 Concrete Driveway

1. The subgrade soils for all flatwork should be checked to have a minimum moisture content
of 2 percentage points above the optimum moisture content to a depth of at least 18 inches.

2. Local irrigation and drainage should be diverted from all flatwork areas. Area drains and
swales should be utilized to reduce the amount of subsurface water intrusion beneath the
foundation and flatwork areas. Planter boxes adjacent to buildings should be sealed on the
bottom and edges to retard intrusion of water beneath the structure.

The concrete flatwork should have enough cold joints to prevent cracking. Adequate
reinforcement considering the expansion potential is required. A minimum of rebar no. 3
placed at 18 inches on center most be used.

()

4. Surface and shrinkage cracking of the finished slab may be significantly reduced if a low
slump and water-cement ratio is maintained during concrete placement. Excessive water
added to concrete prior to placement is likely to cause shrinkage cracking.

5. Construction joints and saw cuts should be designed and implemented by the concrete
contractor or design engineer based on the medium expansive soil conditions. Maximum
joint spacing should not exceed 8 feet in any direction.

6. Patio or driveway subgrade soil should be compacted to a minimum of 90 percent to a depth

of 18 inches. All run-off should be gathered in gutters and conducted off site in a non-erosive
manner. Planters located adjacent to footings should be sealed and leach water intercepted.

3.10 Storm Water Management

On-site sheet water can be infiltrate within an area along the Lakeshore Drive where the tick alluvial
deposit is identified. The infiltration rate of 5 inches per hour can be used to disburse the sheet water.

3.11 Observation and Testing

It is recommended that Seil Pacific Inc. be present to observe and test during the following stages
of construction:
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[J Site grading to confirm proper removal of unsuitable materials and to observe and test the
placement of fill.

(3 Inspection of all foundation excavations prior to placement of steel or concrete.

During the placement of retaining wall sub-drain and backfill materials.

0 Inspection of all slab-on-grade areas prior to placement of sand, Visqueen.
[0 After trenches have been properly backfilled and compacted.

9 When any unusual conditions are encountered.
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SHEAR TEST DIAGRAM

J.0. A-B749-18 DATE 410/B/18B
3
TP-2 at 4| feet
cLayey sand
COHESION = 370 PSF
PHI = 25 DEGREES
2.5
2
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SHEARING STRENGTH KSF
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SHEAR TEST DIAGRAM

J.0. A-B748-18 DATE 10/6/18

TP-3 at B} feet remolded

Bedrock
COHESION = 400 PSF
PHI = 31 DEGREES

5

no

0 9 1.0 1.5 2.0 2.5 3.0

NORMAL PRESSURE KSF
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SHEAH TEST DIAGRAM

J. 0. A-B749-18 DATE 410/6/18
3
TP-2 at 1D feet
Sandy cla
COHESION ¢ 475 PSF
PHI = 24 DEGREES
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BEARING VALUE ANALYSIS

]

A-B748-18

COHESION

= 400 PSF GAMA = =

120 PCF FHI 31 D

~
[=8

DEFPTH OF FOOTING

FEET

BHEADTH OF FOOTING = 2 FEET

FOOTING TYPE

SQUARE

DATE 10/B/18

EGREES

BEARING CAPACITY FACTORS

Ng = 20.8

FOOTING COEFFICIENTS

K2 =

REFERENCE. TERZAGHI & PECK; 1967. ’S0IL MECHANICS

IN ENGINEERING PRACTICE'; PAGES 217 10

225 .
FORMUL A

ULIMATE BEARING =

*

(K4 % Nc % C)] + (K2 % GA % Ng Bl + [Ng * BA % D)

ALLOWABLE BEARING

= ULTIMATE BEARING.= 7369.9

3

22709,

B

THE ALLOWABLE BEARING VALUE SHOULD NOT EXCEED

7569.9 PSF. DESIGN SHOULD CONSIDER EXPANSION INDEX.

PLATE
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BEARING VALUE ANALYSIS

DATE 10/6/18

A-B749-18
COHESION = 400 PSF GAMA = 120" PCF PHI = 31 DEGHEES
DEPTH OF FOOTING = 4.5 FEET
BREADTH OF FOOTING = 2 FEET
FOOTING TYPE = CONTINUOUS
BEARING CAPACITY FACTORS
Ne =732.7 Ng = 20.5 o e 2
FOOTING COEFFICIENTS
Ki = 1 K2 = .5
REFERENCE: TERZAGHI & PECK. 1967, 'SDIL MECHANICS
IN ENBINEERING PRACTICE'. PAGES 217 TO 225,
FORMULA
ULIMATE BEARING = (K1 * Nc % ©) + (K2 ¥ GA % Ng % B *+ (Ng % GA % D) = 193771
ALLOWABLE BEARING = ULTIMATE BEARING - 6453
3

THE ALLOWABLE BEARING VALUE SHOULD NOT EXCEED

NDEX.

—i

5459 PSF. DESIGN SHOULD CONSIDER EXPANSION

PLATE
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TEMPORARY BACKCUT STABILITY

J.0. A-B745-18 DATE 10/56/18

COHESION = 370 PSF GAMA = 120 PCF PHI = 25 DEGREES
CUT HEIGHT = 8 FEET
SLOPE ANGLE OF BACKFILL = 45 DEGREES
ASSUMED FATLURE ANGLE = 52 DEGREES
SOIL TYPE = Clayey sand

FOHE PRESSURE NOT CONSIDERED

FORMUL A

SAFETY FACTOR = (C % L} + {GA % AREA % COS({Z) » TAN{PHI}} = 1.85

GA * AREA % SIN{(Z)

Z = FAILURE ANBGLE

SINCE THE SAFETY FACTOR OF 1.95 IS GRAEATER THAN THE
REQUIRED 1.25, THE TEMPORARY EXCAVATION IS CONSIDERED TO
BE STABLE. '




Earth Pressure Calculations

Soll Strength Parameters:

¢ = 31
y =120
Active :

Ka = @an[(% i ?@ | (%ﬂz

Active earth Presure Ka =032

Pa:=Ka-y

slope angle range, degrees

Pa = 38.412 LEVEL BACKFILL BEHIND WALL Pa = 38.412

Pa18 .= Pa-1.08 51 BACKFILL BEHIND WALL Pa18 = 41.485

Pa18:=Pa. 122 31 BACKFILL BEHIND WALL Pa18 = 46.862

Pa@@ = Pg.148 21 BACKFILL BEHIND WALL P339 = 56.85
Passive

2
- ;
Kp := taﬂ[(% -+ fiﬁ) w (J—-ﬂ Kp = 3.124
2 180
Pasive Earth Presure
Pp:=Kp-y
Pp = 374.884
Atresﬁ
. TC
Kat:= 1 - sm(ab . ~———} Kat = 0.485
180
Pat .= Kat - vy
Pat = 58.195




¢ = 31-deg angle of internal friction of soil

o :=17-deg angle of friction between soil and wall, (concrete or masonry)
v =120 Soil Unit Weight

PGAmM = .939

h:=10 Height of wall

kh = 0.313

2
PaE := %-y-hz-kh

PaE = 1.408 x 10°

EFp = 12:(PaB)]
h2
EFP = 28.17

Project No.= A - 6749

Lb

Seismic Equivelent Fluid Presure (EFP)



] pressure

¢ .= 38-deg angle of internal friction of soil

6 = 17-deg angle of friction between soil and wall, (concrete or masonry)
y := 130 Soil Unit Weight

PGAmM := .939

h = 40 Height of wall

_ 2 PGAm
3 2

kh = 0.313

PaE := ?y«hzkh

kh :

PaE = 2.441 x 10%

EFp = [2(PaB)]
hZ
EFP = 30.517

Lb

Seismic Equivelent Fluid Presure (EFP)



Seismic lateral earth pressure

¢ := 38-deg angle of internal friction of soil

& :=17-deg angle of friction between soil and wall, (concrete or masonry)
y =130 Soil Unit Weight

PGAmM = .039

h =20 Height of wall

_ 2 PGAm
3 2

kh = 0.313

kh :

PaE := gy-hz»kh

5 3

[2-(PaE)]
hZ

EFP =

EFP =30.517 Seismic Equivelent Fluid Presure (EFP)
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148/47201%

User-8pecified Input
Report Title A-6774-18
Sun November 4, 2018 21:28:31 UTC

Buillding Code Reference Documenst ASCE 7-10 Standard
{which utilizes USGS hazard dats svailable in 2008)

Bite Coordinales 33.80756°N, 117.8150°W
Site Soll Clessification Site Class D - *Stiff Soil”
Rigk Category /117111

TR enlEl T Akl
USESs~Provided Cutpul

8= 2021¢g S 2,021 g Sps= 1.347 g
0.748 g

0]
2
"

§, = 0.749¢ S, = 1.123g

For Information on how the S8 and $1 values above have been calewlated from probabilistic {risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and

select the 2009 NEMRP” building code reference document,

Response Spectnms

MOUE, Response Spaciram
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For PGA,, T,, Cys, and C,, values, please view the detailed re ot

Although this information Is a product of the U.S. Geological Survey, we provide no warranty, expressed or imnplied, as to the
accuracy of the data contained tharein. This tool Is not a substitute for technical subject-matier knowledge.
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Design Maps Delalled Report

esign Maps Detailed Report

Agﬁg ? 10 Standard (33.89756°N, 117.8159°W)
Site Class D - “Stiff Soil”, Risk Category I/11/111

114472018

Section 11.4.1 — Mapped Acceleration Paraméters

Note: Ground motion values provided below are for the direction of maximum horizonta!
spectral response acceleration, They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain S and
1.3 (to obtain S,). Maps in the 2010 ASCE-7 Standard are provided for Site Class B,
Adjustments for other Site Classes are made, as needed, in Section 11.4.3,

From Figure 22-3 11 Se=2.021 g

5, =0749¢

From Figure 22-2 1%

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the defaull has classified the site as Site Class D, based on the site soil properties in

accordance with Chapter 20,

Table 20.3~1 Site Classification

Sita Class ¥ Wori, s,
A. Hard Rock >5,000 fifs N/A , N/A
’ 2; SQG t@ 5,000 ﬁjs M/A MN/A
C. Very deﬁse smé and ssﬁ: mmk 1,200 to 2,500 fijs >50 >2, @E}@ psf
D, SHiff Sm§ G006 to 1,200 f/s 15 to 50 z, OQO m 2 ﬁ@@ psf
E. Soft clay soil <600 ftfs <i5 <1,000 psf
Any profile with more than 10 f of soll having the
characteristics:
e Plasticity index £PI > 20,
» Moisture content w 2 40%,? and

e Undmmeﬁ shear strength s < 500 psf

See Section 20.3.1

F. Solls requiring site response
analysis in accordance with Section

21.1
For 51 1fi/s = 0.3048 m/s 1Ib/fi% = 0.0479 ki/m?2

ntipefprodid -sarihquske.cr.usgs.govidesignmaps/usirepor.php Yiemplatesminimalbletiude=33 8075848 bngiude=-117 B 150008 sHecloss=38riskest... /8
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Section 11.4.3 — Site Coefficients and Risk-Targeted Maximumn Considered Farthquake (MCFE,)
Spectral Response Acceleration Parameters

Table 11.4~1: Site Coefficlent F,

Site Class Mapped MCE | Spectral Response Accelerstion Parameter at Short Period

S, £0.25  S,=0.50 S, = 0.75 S, = 1.00 S, 2 1.25

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
c 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F ' ' See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of §,

For 8ite Class = D and §, = 2.021 g, F, = 1.000

Table 11.4-2: Site Coefficient F,

Site Class Mapped MCE | Spectral Response Acceleration Parameter at 1-s Period

S, 2010 S, =0.20 S, = 0.30 S, = 0.40 S, 2 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 i.4 1.3
o 2.4 2.6 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F . See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of s,

ForSiteClass =D and §, = 6.749 g, F, = 1.500

hitpe:liprodq weaﬁhqua&xg.mwsgs.g@v/ﬁesignmam!ua!r@pm,php?iemgimezminéma&&ﬁaié&u@a=33.89?5@&&@&9%%&% 17.8168008sHeclnss=38riskost. ..

26



Design Meps Delsiled Repori

144412018
Equation (11.4-1): Sus = F.Ss = 1.000 x 2.021 = 2.021 g
Equation (11.4~2): Sy = FS, = 1.500%0.749 = 1,123 g

Section 11.4.4 — Design Spectral Acceleration Parameters

Equation (11.4-3): Sps = % 5, =% x2.021=1.347 ¢

Eguation (11.4-4): Sp1 =% Sy =%x1.123=0.748 g

Section 11.4.5 ~ Design Response Spectrum

From PFloure 22-173 5 T, = 8 seconds

Figure 11.4-1: Design Response Spectrum
[ 147,:8,585,,(04408T/T,)

T,2T<7,:8,28,
T,<TST:§,=8,/7
L TET,:8,=8,T, /T

Spg = 1347

By = 0.79% oo w,...,,,.-,-

Speetrel Bespanse Aendlerationg, Sa i)

Ty = .11 Ty = .556 } it
Perind, T desn)

ﬁﬁpszilpmd@%«@aﬁﬁqu@acmusgs.g@w’@@s§gﬂmap$fusimmﬁ,§m§3?@em;sﬁamamén§m@?&iaﬁm@w%ﬁ%%@&ﬂmgﬁm@@%ﬁ”5?’.&"55%@&&5’&@@5@5523&%&:%&“ 3%
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCE,) Response Spectrum

The MCE, Response Spectrum is determined by multiplying the design response spectrum above by

1.5,
B == 2020 - W
H
i
P H H
k H 3
H /i 3 \\
% /s A
i /! AN
| ! H
H i %‘%\)
g | '
’ Sg =112 o ; b\\
% g = £2 Peffer mfer mn m o e Wi e e o T
¥
; : i | ~
; N ] ”
3 ¢ !
5 ¥ :
¥ i
1 i '
! ! i
3 £ !
H g 2,'
' Tp= 0011 Ty = 0.556 1600

hitps:/fproddl-earthquaks.or.usgs -govidesignmapsius/report.php Mlemplate=minimal&latituds=123 B875648longiude=-117 .8158008siteclass=38s0skeat... 4/8
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Section 11.8.3 — Additional Geotechnical Investigation Report Reguirements for Seismic Design
Categories D through F

From Flgure 22-7 14 PGA = 0,770

[E— . v ottt ) - f—

Equation (11.8-1): PGAy = FpgPGA = 1.000 x 0.770 = 0.77 ¢

Table 11.8-1: Site Coefficient F,,

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class
PGA < ‘ PGA = PGA = PGA = PGA =
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
5] 1.0 1.0 1.0 1.0 1.0
C ’ 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For 8lie Class = D and PGA = 0.770 g, F,., = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures for
Selsmic Design)

From Floure 22-17 19 Cps = 0.960
From Figure 22-1819 ‘ Cpy = 0.966

hiipeprodd ’3m@ﬁrﬁzgguak&musgsggwi@@sigﬁmapslusimpm,ghp?%empiaﬁ@%m%mémai&iaﬁtuﬁ@:@@ 2875648 ongiude=-117.8159008siteclass=38xigkent.., 56
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Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,,
Torii Iz v
€, < 0.167g A A A
0.167g < S, < 0.33g B B C
0.33g S S, < 0.50g c c D
0.50g < S, D D D

For Risk Category = I and 8y = 1.347 g, Selemic Design Category = D

Table 11.5-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

RISK CATEGORY

VALUE OF S,
Ioril 11X IV
Sp: < 0.067g A A A
0.067g < S, < 0.133g B B C
0.133g < §,, < 0.20g C C D
0.20g < S, D D D

For Risk Category = I and §,, = 0.74% g, Selsmic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, I1, and 111, and F for those in Risk Category 1V, irrespective

of the above.

Seismic Design Category = “the more severe design category in accordance with
Toble 11.6-1 0r 11.6-2" =D

Note: See Section 11.6 for alternative approaches to caleulating Seismic Design Category.

References
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GENERAL EARTHWORK
AND GRADING SPECIFICATIONS

1. GENERAL INTENT

These specifications present general procedures and requirements for grading and earthwork
as shown on the approved grading plans, including preparation of areas to be filled,
placement of fill, installation of subdrains, and excavations. The recommendations contained
in the geotechnical report are a part of the earthwork and grading specifications and shall
supersede the provisions contained hereinafter in the case of conflict. Evaluations performed
by the consultant during the course of grading may result in new recommendations of the

geotechnical report.
2. EARTHWORK OBSERVATION AND TESTING

Prior to the commencement of grading, a qualified geotechnical consultant (soils engineer
and engineering geologist, and their representatives) shall be employed for the purpose of
observing earthwork and testing the fills for conformance with the recommendations of the
geotechnical report and these specifications. It will be necessary that the consultant provide
adequate testing and observation so that he may determine that the work was accomplished
as specified. It shall be the responsibility of the contractor to assist the consultant and keep
him apprised of work schedules and changes so that he may schedule his personnel

accordingly.

It shall be the sole responsibility of the contractor to provide adequate equipment and
methods to accomplish the work in accordance with applicable grading codes or agency
ordinances, these specifications and the approved grading plans. If in the opinion of the
consultant, unsatisfactory conditions, such as questionable soil, poor moisture condition,
inadequate compaction, adverse weather, etc., are resulting in a quality of work less than
required in these specifications, the consultant will be empowered to reject the work and
recommend that construction be topped until the conditions are rectified. Maximum dry
density tests used to determine the degree of compaction will be performed in accordance
with the American Society of Testing and Materials tests method ASTM D 1557-00.



3.0 PREPARATION OF AREAS TO BE FILLED

3.1 Clearing and Grubbing: All brush, vegetation and debris shall be removed or piled and
otherwise disposed of.

3.2 Processing: The existing ground which is determined to be satisfactory for support of fill
shall be scarified to a minimum depth of 6 inches. Existing ground which is not satisfactory
shall be overexcavated as specified in the following section. Scarification shall continue until
the soils are broken down and free of large clay lumps or clods and until the working surface
is reasonably uniform and free of uneven features which would inhibit uniform compaction.

3.3 Overexcavation: Soft, dry, spongy, highly fractured or otherwise unsuitable ground,
extending to such a depth that the surface processing cannot adequately improve the
condition, shall be overexcavated down to firm ground, approved by the consultant.

3.4 Moisture Conditioning: Overexcavated and processed soils shall be watered, dried-back,
blended, and/or mixed, as required to attain a uniform moisture content near optimum.

3.5 Recompaction: Overexcavated and processed soils which have been properly mixed and
moisture- conditioned shall be recompacted to a minimum relative compaction of 90 percent.

3.6 Benching: Where fills are to be placed on ground with slopes steeper than 5: 1 (horizontal
to vertical units), the ground shall be stepped or benched. The lowest bench shall be a
minimum of 15 feet wide, shall be at least 2 feet deep, shall expose firm material, and shall
be approved by the consultant. Other benches shall be excavated in firm material for a
minimum width of 4 feet. Ground sloping flatter than 5 : I shall be benched or otherwise
overexcavated when considered necessary by the consultant.

3.7 Approval: All areas to receive fill, including processed areas, removal areas and
toe-of-fill benches shall be approved by the consultant prior to fill placement.

4.0 FILL MATERIAL

4.1 General: Material to be placed as fill shall be free of organic matter and other deleterious
substances, and shall be approved by the consultant. Soils of poor gradation, expansion, or
strength characteristics shall be placed in areas designated by consultant or shall be mixed
with other soils to serve as satisfactory fill material.

4.2 Oversize: Oversize material defined as rock, or other irreducible material with a
maximum dimension greater than 12 inches, shall not be buried or placed in fills, unless the
location, materials, and disposal methods are specifically approved by the consultant.
Oversize disposal operations shall be such that nesting of oversize material does not occur,
and such that the oversize material is completely surrounded by compacted or densified fill.
Oversize material shall not be placed within 10 feet vertically of finish grade or within the
range of future utilities or underground construction, unless specifically approved by the

consultant.

4.3 Import: If importing of fill material is required for grading, the import material shall meet
the requirements of Section 4. 1.



5.0 FILL PLACEMENT AND COMPACTION

5.1 Fill Lifts: Approved fill material shall be placed in areas prepared to receive fill in
near-horizontal layers not exceeding 6 inches in compacted thickness. The consultant may
approve thicker lifts if testing indicates the grading procedures are such that adequate
compaction is being achieved with lifts of greater thickness. Each layer shall be spread
evenly and shall be thoroughly mixed during spreading to attain uniformity of material and
moisture in each layer.

5.2 Fill Moisture: Fill layers at a moisture content less than optimum shall be watered and
mixed, and wet fill layers shall be aerated by scarification or shall be blended with drier
material. Moisture-conditioning and mixing of fill layers shall continue until the fill material
is at a uniform moisture content or near optimum.

5.3 Compaction of Fill: After each layer has been evenly spread, moisture conditioned, and
mixed, it shall be uniformly compacted to not less than 90 percent of maximum dry density.
Compaction equipment shall be adequately sized and shall be either specifically designed for
soil compaction or of proven reliability, to efficiently achieve the specified degree of

compaction.

5.4 Fill Slopes: Compaction of slopes shall be accomplished, in addition to normal
compacting procedures, by backfilling of slopes with sheepsfoot rollers at frequent
increments of 2 to 3 feet in fill elevation gain, or by other methods producing satisfactory
results. At the completion of grading, the relative compaction of the slope out to the slope

face shall be at least 90 percent.

5.5 Compaction Testing: Field tests to check the fill moisture and degree of compaction will
be performed by the consultant. The location and frequency of tests shall be at the
consultant's discretion. In general, the tests will be taken at an interval not exceeding 2 feet
in vertical rise and/or 1,000 cubic yards of embankment.

6.0 SUBDRAIN INSTALLATION

Subdrain systems, if required, shall be installed in approved ground to conform to the
approximate alignment and details shown on the plans or herein. The subdrain location or
materials shall not be changed or modified without the approval of the consultant. The
consultant, however, may recommend and upon approval, direct changes in subdrain line,
grade or material. All subdrains should be surveyed for line and grade after installation, and
sufficient time shall be allowed for the surveys, prior to commencement of filling over the

subdrains. :
7.0 EXCAVATION

Excavation and cut slopes will be examined during grading. If directed by the consultant,
further excavation or overexcavation and refilling of cut areas shall be performed, and/or
remedial grading of cut slopes shall be performed. Where fill-over-cut slopes are to be
graded, unless otherwise approved, the cut portion of the slope shall made and approved by
the consultant prior to placement of materials for construction of the fill portion of the slope.



8.0 TRENCH BACKFILLS

8.1 Supervision: Trench excavations for the utility pipes shall be backfilled under engineering
supervision.

8.2 Pipe Zone: After the utility pipe has been laid, the space under and around the pipe shall
be backfilled with clean sand or approved granular soil to a depth of at least one foot over
the top of the pipe. The sand backfill shall be uniformly jetted into place before the
controlled backfill is placed over the sand.

8.3 Fill Placement:'The onsite materials, or other soils approved by the engineer, shall be
watered and mixed as necessary prior to placement in lifis over the sand backfill.

8.4 Compaction: The controlled backfill shall be compacted to at least 90 percent of the
maximum laboratory density as determined by the ASTM compaction method described

above.

8.5 Observation and "Testing: Field density tests and inspection of the backfill procedures
shall be made by the soil engineer during backfilling to see that the proper moisture content
and uniform compaction is being maintained. The contractor shall provide test holes and
exploratory pits as required by the soil engineer to enable sampling and testing.
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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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Bio® Clean

A Forterra Company

October 18, 2019

Subject: Lakeview Plaza, lake Elsenore, CA
Bio Clean ID: 9428

To Whom It May Concern,

The MWS Linear will be sized in accordance with the TAPE GULD approval for the Modular Wetland
System. The system is sized at a loading rate of (less than or equal to) 1.0 gpm/ sq ft, where the pre-filter
cartridges are sized at a loading rate of less than 2.10 gpm/ sq ft. Design, sizing, and loading have been
reviewed and approved by a Modular Wetland Representative and is ready for final approval. Shown
below are the calculations for this Project:

MWS-8-20-V-UG-HC

MWS Treatment Capacity = 0.8 (cfs)

Required Treatment Flow = 0.8 (cfs) OR| 359.04 (gpm) [{=0.8x448.8}
Operating head/ HGL = 4.7 (ft)

Pre-filter Cartridges included = 7.0

Surface Area per Cartridge = 25.6 (sf)

Loading rate (Prefilter Cartridge) 359.04/(25.6 x 7) = 2.0 (gpm/sf)

MWS Surface Area = 74 (sf)

Media Loading rate = 359.04/(74 x 4.7) = 1.0 (gpm/sf)

If you have any questions please feel free to contact us at your convenience.

Sincerely,

é{?m‘mzlcr“ gr\@!/\

Gurinder Singh
Stormwater Engineer
Modular Wetland System, Inc.

5796 Armada Dr Suite 250, Carlsbad, CA 92008
Phone 855-566-3938 « Fax 760-433-3176
www.biocleanenvironmental.com



Santa Ana Watershed

Vgue and Qgyur 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 Flow Rate, Qpyp Lot
(Rev. 10-2011)

Required Entries

Calculated Cells

Company Name Blue Peak Engineering Date
Designed by M.D. Case No
Company Project Number/Name

(Note this worksheet shall only be used in conjunction with BMP designs from the LID BMP Design Handbook )

3/20/2020

BMP Identification

BMP NAME /ID BMP-E (OFF-SITE) INSERT FILTERS - ALTERNATE COMPLIANCE

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Drainage Management Area Tabulation

Design Rainfall Intensity I= 0.20

in/hr

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

BMP- A Modular Wetland surface area = 74sf see bio clean letter in appendix 6

Design
Post-Project Surface| Effective DMA Rainfall
DMA DMA Area Type Imperivous Runoff DMA Areas x | Intensity Design Flow  |Proposed Flow
Type/ID | (square feet) [ (use pull-downmenu) | Fraction, I¢ Factor | Runoff Factor (in/hr) Rate (cfs) Rate (cfs)
A 43,364 Roofs 1 0.89 38680.7
29506 Concrete or Asphalt 1 0.892 26319.4
63459 Concrete or Asphalt 1 0.892 56605.4
[0) tal
14893 rnamenta 01 0110458 | 1645.1
Landscaping
E 16790 Natural (D Soil) 04 0.279712 4696.4
(]
<
=
[a)]
168012 Total 127947 0.20 0.6 0.8
Notes:




Santa Ana Watershed - BMP Design Flow Rate, Qgump ILogend S INeqITSE 1Bin s
(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 Blue Peak Engineering Date 3/20/2020
Designed by M.D. Case No

Company Project Number/Name

BMP Identification

BMP NAME /ID BMP-D ALTERNATE COMPLIANCE STREET CATCH BASIN FILTER ON LAKE SHORE DR.

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity I= 0.20 in/hr

Drainage Management Area Tabulation

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

Design
Post-Project Effective DMA Rainfall
DMA DMA Area Surface Type Imperivous | Runoff DMA Areas x | Intensity Design Flow  |Proposed Flow
Type/ID | (square feet) | (use pull-down menu) | Fraction, I | Factor [ Runoff Factor | (in/hr) Rate (cfs) Rate (cfs)
B 5,315 Natural (D Soil) 04 0.28 1486.7
c 4561 Concrete or Asphalt 1 0.892 4068.4
D 42191 Concrete or Asphalt 1 0.892 37634.4
F 647 Concrete or Asphalt 1 0.892 577.1
Ornamental
12292 . 0.1 0.110458 1357.7
Landscaping
]
<
=
[m]
65006 Total 45124.3 0.20 0.2 0.2

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



=1

SITE SPECIFIC DATA
PROJECT NUMBER 9428 VETLANOMED~
PROJECT NAME LAKEVIEW PLAZA BED
PROJECT LOCATION LAKE ELSENORE, CA PATENTED |
STRUCTURE ID — PORMETER
TREATMENT REQUIRED
VOLUME BASED (CF) FLOW BASED (CFS)
- 0.80 S—
TREATMENT HGL AVAILABLE (FT) N/A
PEAK BYPASS REQUIRED (CFS) — IF APPLICABLE 9.63
PIPE DATA IE VATERIAL DIAVETER
INLET PIPE 1 1268.60 N/K 18" -
INLET PIPE 2 N/A N/A N/A I
OUTLET PIPE 1266.20 N/K 18" 1
PRETREATMENT | BIOFILTRATION | DISCHARGE | . — oo k
RIM ELEVATION | 1273.70 1273.70 127370 | SEE NOTES
SURFACE LOAD | DIRECT TRAFFIC | DIRECT TRAFFIC | DIRECT TRAFFIC
FRAME & COVER| 3 4 030" | 2 ’”;6%2("60’ 024"
WETLANDMEDIA VOLUME (CY) 78D
WETLANDMEDIA DELIVERY METHOD PER CONTRACT
ORIFICE SIZE (DIA. INCHES) 78D
NOTES: PRELIMINARY, NOT FOR CONSTRUCTION.
INSTALLATION NOTES BYPASS

1. CONTRACTOR TO PROVIDE ALL [ABOR, EQUIPMENT, MATERIALS AND

INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND

APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN

MANUFACTURERS CONTRACT.

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY

THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY

PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS.
3. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF CONCRETE. (PIPES

CANNOT INTRUDE BEYOND FLUSH).
FLUSH WITH DISCHARGE CHAMBER FLOOR. ALL GAPS AROUND PIPES

SHALL BE SEALED WATER TIGHT WITH A NON-SHRINK GROUT PER

MANUFACTURERS STANDARD CONNECTION DETAIL AND SHALL MEET OR

EXCEED REGIONAL PIPE CONNECTION STANDARDS.
4.  CONTRACTOR 10 SUPPLY AND INSTALL ALL EXTERNAL CONNECTING PIPES.
5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS, MANHOLES,
AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND HATCHES TO
MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE.
6. DRIP OR SPRAY IRRIGATION REQUIRED ON ALL UNITS WITH VEGETATION.
7. CONTRACTOR RESPONSIBLE FOR CONTACTING MODULAR WETLANDS FOR
ACTIVATION OF UNIT.  MANUFACTURES WARRANTY IS VOID WITH OUT
PROPER ACTIVATION BY A MODULAR WETLANDS REPRESENTATIVE.

GENERAL NOTES

/L

IEIN

INVERT OF OUTFLOW PIPE MUST BE

6"——

\-PRE —FILTER
CARTRIDGE

PLAN VIEW

L

J

r-=0e9<:L

99000000

01 EOI |

20"-0"

21'-0"

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED.

2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO
CHANGE.  FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS
AND ACCESSORIES PLEASE CONTACT MANUFACTURER.

ELEVATION VIEW

HATCH MANHOLE S
VERTICAL oL T
" UNDERDRAIN
MANIFOLD
: o T
: ©
) n)iseses i
_Q N m HEEE
I =~ B %
\J\ 6" 8'-0" 6"
—| 17" 9'-0"
OUTLET PIPE
SEE NOTES LEFT END VIEW
S MANHOLE HATCH
= ¢/l
1273.70 ‘
RIM/FG
I T
| ® %
EOoUT | N
<—6' 1
RIGHT END VIEW
TREATMENT FLOW (CFS) 0.800
OPERATING HEAD (FT) 47
PRETREATMENT LOADING RATE (GPM/SF) 20
WETLAND MEDIA LOADING RATE (GPM/SF) 1.0

THE PRODUCT DESCRIBED MAY BE
PROTECTED BY ONE OR MORE OF

THE FOLLOWING US PATENTS:

7,425,26Z; 7,470,362, 7,674,378;

8,303,616; RELATED FOREIGN

PATENTS OR OTHER PATENTS PENDING

PROPRIETARY AND CONFIDENTIAL:

THE INFORMATION CONTAINED IN THIS DRAWING IS THE SOLE

PROPERTY OF MODULAR WETLANDS SYSTEMS. ANY

REPRODUCTION IN PART OR AS A WHOLE WITHOUT THE WRITTEN
PERMISSION OF MODULAR WETLANDS SYSTEMS IS PROHIBITED.

Bio® Clean

A Forterra Compan

MWS-L-8-20-V-UG-HC
STORMWATER BIOFILTRATION SYSTEM
STANDARD DETAIL
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Bio® Clean

A Forterra Company

Modular Wetlands” System Linear

A Stormwater Biofiltration Solution




OVERVIEW

The Bio Clean Modular Wetlands® System Linear represents a pioneering breakthrough in stormwater
technology as the only biofiltration system to utilize patented horizontal flow, allowing for a smaller
footprint, higher treatment capacity, and a wide range of versatility. While most biofilters use little
or no pretreatment, the Modular Wetlands® incorporates an advanced pretreatment chamber that
includes separation and pre-filter cartridges. In this chamber, sediment and hydrocarbons are removed
from runoff before entering the biofiltration chamber, reducing maintenance costs and improving
performance.

Horizontal flow also gives the system the unique ability to adapt to the environment
through a variety of configurations, bypass orientations, and diversion applications.

The Urban Impact
For hundreds of years, natural wetlands surrounding our shores have
played an integral role as nature's stormwater treatment system.

But as cities grow and develop, our environment's natural i
filtration systems are blanketed with impervious roads, A

rooftops, and parking lots.

= o

Bio Clean understands this loss and has spent
years re-establishing nature’s presence in urban
areas, and rejuvenating waterways with the
Modular Wetlands® System Linear.

PERFORMANCE

The Modular Wetlands® continues to outperform other treatment methods with superior pollutant
removal for TSS, heavy metals, nutrients, hydrocarbons, and bacteria. Since 2007 the Modular
Wetlands® has been field tested on numerous sites across the country and is proven to effectively
remove pollutants through a combination of physical, chemical, and biological filtration processes.
In fact, the Modular Wetlands® harnesses some of the same biological processes found in natural
wetlands in order to collect, transform, and remove even the most harmful pollutants.

REMOVAL REMOVAL REMOVAL REMOVAL

OF OF TOTAL OF OF TOTAL
DISSOLVED ZINC DISSOLVED PHOSPHORUS
ZINC COPPER

REMOVAL REMOVAL REMOVAL REMOVAL REMOVAL
OF OF TOTAL OF MOTOR OF ORTHO OF TSS
NITROGEN COPPER OIL PHOSPHORUS

APPROVALS

The Modular Wetlands® System Linear has successfully met years of challenging technical reviews and
testing from some of the most prestigious and demanding agencies in the nation and perhaps the world.
Here is a list of some of the most high-profile approvals, certifications, and verifications from around the
country.

State of Washington
TAPE Washington State Department of Ecology TAPE Approved
The MWS Linear is approved for General Use Level Designation (GULD) for Basic,
GU |_D Enhanced, and Phosphorus treatment at 1 gpm/ft? loading rate. The highest performing

Basic

EnhancedyMetals BMP on the market for all main pollutant categories.

Phosphorus

California Water Resources Control Board, Full Capture Certification
The Modular Wetlands® System is the first biofiltration system to receive certification as
a full capture trash treatment control device.

Virginia Department of Environmental Quality, Assignment
The Virginia Department of Environmental Quality assigned the MWS Linear the

_aal highest phosphorus removal rating for manufactured treatment devices to meet the new
Virginia Stormwater Management Program (VSMP) regulation technical criteria.

Maryland Department of the Environment, Approved ESD
Granted Environmental Site Design (ESD) status for new construction, redevelopment,
and retrofitting when designed in accordance with the design manual.
> MASTEP Evaluation
." The University of Massachusetts at Amherst - Water Resources Research Center issued

a technical evaluation report noting removal rates up to 84% TSS, 70% total phosphorus,
68.5% total zinc, and more.

Rhode Island Department of Environmental Management, Approved BMP
Approved as an authorized BMP and noted to achieve the following minimum removal
efficiencies: 85% TSS, 60% pathogens, 30% total phosphorus, and 30% total nitrogen.

ADVANTAGES

HORIZONTAL FLOW BIOFILTRATION FLOW CONTROL

GREATER FILTER SURFACE AREA NO DEPRESSED PLANTER AREA

PRETREATMENT CHAMBER AUTO DRAINDOWN MEANS NO

MOSQUITO VECTOR
PATENTED PERIMETER VOID AREA



OPERATION

The Modular Wetlands® System Linear is the most efficient and versatile biofiltration system on the
market, and it is the only system with horizontal flow which:

« Improves performance
» Reduces footprint
«  Minimizes maintenance

Figure 1 & Figure 2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages.
2x to 3x more surface area than traditional downward flow bioretention systems.

Figure 2,
Top View

@ PRETREATMENT @ BIOFILTRATION

HORIZONTAL FLOW
* Less clogging than downward flow biofilters
*  Water flow is subsurface
* Improves biological filtration

SEPARATION
* Trash, sediment, and debris are separated before
entering the pre-filter cartridges
» Designed for easy maintenance access
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PATENTED PERIMETER VOID AREA
* Vertically extends void area between the walls and
the WetlandMEDIA™ on all four sides
* Maximizes surface area of the media for higher
treatment capacity

PRE-FILTER CARTRIDGES
*  Qver 25 sq. ft. of surface area per cartridge
o Utilizes BioMediaGREEN™ filter material
* Removes over 80% of TSS and 90% of hydrocarbons
* Prevents pollutants that cause clogging from migrating

to the biofiltration chamber
WETLANDMEDIA

* Contains no organics and removes phosphorus
* Greater surface area and 48% void space

*  Maximum evapotranspiration

* Highion exchange capacity and lightweight

Curb Inlet

Pre-filter Cartridge

Individual Media Filters

S @ DISCHARGE

e

FLOW CONTROL
*  Oirifice plate controls flow of water
through WetlandMEDIA™ to a level lower
than the media's capacity
* Extends the life of the media and

improves performance
T e DRAINDOWN FILTER
- = * The draindown is an optional feature that
\ - ’ completely drains the pretreatment
\ Fo chamber
*  Water that drains from the pretreatment
WetlandMEDIA" Flow Control chamber between storm events will be

" Riser treated
BioMediaGREEN Draindown Line Outlet Pipe

Vertical Underdrain
Manifold

Cartridge Housing



CONFIGURATIONS

The Modular Wetlands® System Linear is the preferred biofiltration system of civil engineers across the
country due to its versatile design. This highly versatile system has available “pipe-in" options on most
models, along with built-in curb or grated inlets for simple integration into your storm drain design.

ORIENTATIONS

CURB TYPE

The Curb Type configuration accepts sheet flow through a curb opening
and is commonly used along roadways and parking lots. It can be used in
sump or flow-by conditions. Length of curb opening varies based on model
and size.

SIDE-BY-SIDE

The Side-By-Side
orientation places the
pretreatment and
discharge chamber
adjacent to one
another with the
biofiltration chamber running
parallel on either side. This
minimizes the system length, providing a highly
compact footprint. It has been proven useful in
situations such as streets with directly adjacent
sidewalks, as half of the system can be placed
under that sidewalk. This orientation also offers
internal bypass options as discussed below.

END-TO-END

The End-To-End orientation
places the pretreatment and
discharge chambers

on opposite ends of the
biofiltration chamber,
therefore minimizing the width
of the system to 5 ft. (outside
dimension). This orientation is perfect
for linear projects and street retrofits
where existing utilities and sidewalks limit the
amount of space available for installation. One
limitation of this orientation is that bypass must
be external.

GRATE TYPE

The Grate Type configuration offers the same features and benefits as the
Curb Type but with a grated/drop inlet above the systems pretreatment
chamber. It has the added benefit of allowing pedestrian access over the
inlet. ADA-compliant grates are available to assure easy and safe access.
The Grate Type can also be used in scenarios where runoff needs to be
intercepted on both sides of landscape islands.

BYPASS

VAULT TYPE

The system'’s patented horizontal flow biofilter is able to accept inflow pipes
directly into the pretreatment chamber, meaning the Modular Wetlands®
can be used in end-of-the-line installations. This greatly improves feasibility
over typical decentralized designs that are required with other biofiltration/
bioretention systems. Another benefit of the “pipe-in" design is the ability
to install the system downstream of underground detention systems to
meet water quality volume requirements.

A==y

DOWNSPOUT TYPE

The Downspout Type is a variation of the Vault Type and is designed to
accept a vertical downspout pipe from rooftop and podium areas. Some
models have the option of utilizing an internal bypass, simplifying the overall
design. The system can be installed as a raised planter, and the exterior can
be stuccoed or covered with other finishes to match the look of adjacent
buildings.

INTERNAL BYPASS WEIR

(SIDE-BY-SIDE ONLY)

The Side-By-Side orientation places the
pretreatment and discharge chambers adjacent
to one another allowing for integration of internal
bypass. The wall between these chambers can act
as a bypass weir when flows exceed the system’s
treatment capacity, thus allowing bypass from the
pretreatment chamber directly to the discharge
chamber.

EXTERNAL DIVERSION WEIR STRUCTURE
This traditional offline diversion method can be
used with the Modular Wetlands® in scenarios
where runoff is being piped to the system. These
simple and effective structures are generally
configured with two outflow pipes. The first is a
smaller pipe on the upstream side of the diversion
weir - to divert low flows over to the Modular
Wetlands® for treatment. The second is the main
pipe that receives water once the system has
exceeded treatment capacity and water flows over
the weir.

FLOW-BY-DESIGN

This method is one in which the system is placed
just upstream of a standard curb or grate inlet to
intercept the first flush. Higher flows simply pass
by the Modular Wetlands® and into the standard
inlet downstream.

DVERT LOW FLOW DIVERSION

This simple yet innovative diversion trough can be
installed in existing or new curb and grate inlets
to divert the first flush to the Modular Wetlands®
via pipe. It works similar to a rain gutter and is
installed just below the opening into the inlet. It
captures the low flows and channels them over

DVERT Trough

to a connecting pipe exiting out the wall of the
inlet and leading to the MWS Linear. The DVERT
is perfect for retrofit and green street applications
that allow the Modular Wetlands® to be installed
anywhere space is available.




SPECIFICATIONS VOLUME-BASED DESIGNS

FLOW-BASED DESIGNS HORIZONTAL FLOW BIOFILTRATION ADVANTAGE

The Modular Wetlands® System Linear can be used in stand-alone applications to meet treatment flow
requirements. Since the Modular Wetlands® is the only biofiltration system that can accept inflow pipes
several feet below the surface, it can be used not only in decentralized design applications but also as a large
central end-of-the-line application for maximum feasibility.

WETLANDMEDIA TREATMENT FLOW

MODEL # DIMENSIONS SURFACE AREA RATE
(sq. ft.) (cfs)
MWS-L-4-4 4'x 4 23 0.052
MWS5-L-4-6 4'x6 32 0.073 Modular Wetlands® with
Box Culvert Prestorage
MWS-1-4-8 4'x 8 50 0115
The Modular Wetlands® System Linear offers a unique advantage in the world of biofiltration due to its exclusive
MWS-1-4-13 4 %13 63 0144 horlzonta! flow design: Volume-Based De.5|gn. Np other biofilter has the ability to be placed downstream
of detention ponds, extended dry detention basins, underground storage systems and permeable paver
o reservoirs. The systems horizontal flow configuration and built-in orifice control allows it to be installed with
MWS-1-4-15 4'x15 76 0.175 just 6" of fall between inlet and outlet pipe for a simple connection to projects with shallow downstream tie-
in points. In the example above, the Modular Wetlands® is installed downstream of underground box culvert
MWS-L-4-17 4'x17' 90 0.206 storage. Designed for the water quality volume, the Modular Wetlands® will treat and discharge the required
volume within local draindown time requirements.
MWS-1-4-19 4" x 19’ 103 0.237
Modular Wetlands” with
MWS-L-4-21 4 % 27 117 0.268 Arch Plastic Chambers
MWS-L-6-8 7'x 9 64 0.147
MWS-L-8-8 8 x 8 100 0.230
DESIGN SUPPORT
MWS-1-8-12 8 x12 151 0.346 Bio Clean engineers are trained to provide you with superior support for all volume sizing configurations
throughout the country. Our vast knowledge of state and local regulations allow us to quickly and efficiently
MWS-1-8-16 8 x 16’ 201 0.462 size a system to maximize feasibility. Volume control and hydromodification regulations are expanding the
need to decrease the cost and size of your biofiltration system. Bio Clean will help you realize these cost
MWS-1-8-20 9"y 27 259 0.577 savings with the Modular Wetlands®, the only biofilter than can be used downstream of storage BMPs.
MWS-L-8-24 9" x 25 302 0.693
ADVANTAGES
MWS-1-10-20 10" x 20 302 0.693

LOWER COST THAN FLOW-BASED DESIGN BUILT-IN ORIFICE CONTROL STRUCTURE

MEETS LID REQUIREMENTS WORKS WITH DEEP INSTALLATIONS




APPLICATIONS

The Modular Wetlands® System Linear has been successfully used on numerous new construction and retrofit
projects. The system'’s superior versatility makes it beneficial for a wide range of stormwater and waste water
applications - treating rooftops, streetscapes, parking lots, and industrial sites.

INDUSTRIAL

Many states enforce strict regulations for discharges
from industrial sites. The Modular Wetlands® has
helped various sites meet difficult EPA-mandated
effluent limits for dissolved metals and other
pollutants.

STREETS

Street applications can be challenging due to limited
space. The Modular Wetlands® is very adaptable,
and it offers the smallest footprint to work around
the constraints of existing utilities on retrofit projects.

COMMERCIAL
Compared to bioretention systems, the Modular

Wetlands® can treat far more area in less space,
meeting treatment and volume control requirements.

RESIDENTIAL

Low to high density developments can benefit from
the versatile design of the Modular Wetlands®. The
system can be used in both decentralized LID design
and cost-effective end-of-the-line configurations.

PARKING LOTS

Parking lots are designed to maximize space and the
Modular Wetlands'® 4 ft. standard planter width
allows for easy integration into parking lot islands
and other landscape medians.

MIXED USE

The Modular Wetlands® can be installed as a raised
planter to treat runoff from rooftops or patios,
making it perfect for sustainable “live-work” spaces.

More applications include:
* Agriculture +Reuse * Low Impact Development =« Waste Water

PLANT SELECTION

Abundant plants, trees, and grasses bring value and an aesthetic benefit
to any urban setting, but those in the Modular Wetlands® System Linear
do even more - they increase pollutant removal. What's not seen, but
very important, is that below grade, the stormwater runoff/flow is being

subjected to nature's secret weapon: a dynamic physical, chemical, and

biological process working to break down and remove non-point source pollutants. The flow rate is controlled in
the Modular Wetlands®, giving the plants more contact time so that pollutants are more successfully decomposed,
volatilized, and incorporated into the biomass of the Modular Wetlands'® micro/macro flora and fauna.

A wide range of plants are suitable for use in the Modular Wetlands®, but selections vary by location and climate.
View suitable plants by visiting biocleanenvironmental.com/plants.

INSTALLATION

The Modular Wetlands® is simple, easy to install,
and has a space-efficient design that offers lower
excavation and installation costs compared to
traditional tree-box type systems. The structure of
the system resembles precast catch basin or utility
vaults and is installed in a similar fashion.

The system is delivered fully assembled for quick
installation. Generally, the structure can be unloaded
and set in place in 15 minutes. Our experienced
team of field technicians is available to supervise
installations and provide technical support.

MAINTENANCE

Reduce your maintenance costs, man hours, and
materials with the Modular Wetlands®. Unlike other
biofiltration systems that provide no pretreatment,
the Modular Wetlands® is a self-contained
treatment train which incorporates simple and
effective pretreatment.

Maintenance requirements for the biofilter itself are
almost completely eliminated, as the pretreatment
chamber removes and isolates trash, sediments, and
hydrocarbons. What's left is the simple maintenance
of an easily accessible pretreatment chamber that
can be cleaned by hand or with a standard vac
truck. Only periodic replacement of low-cost media
in the pre-filter cartridges is required for long-term
operation, and there is absolutely no need to replace
expensive biofiltration media.






Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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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

Y] A. On-site storm drain
inlets

Locations of inlets.

%  Mark all inlets with the words
“Only Rain Down the Storm
Drain” or similar. Catch Basin
Markers may be available from the
Riverside County Flood Control
and Water Conservation District,
call 951.955.1200 to verify.

%  Maintain and periodically repaint or
replace inlet markings.

¥ Provide stormwater pollution
prevention information to new site
owners, lessees, or operators.

H  See applicable operational BMPs in
Fact Sheet SC-44, “Drainage System
Maintenance,” in the CASQA
Stormwater Quality Handbooks at
www.cabmphandbooks.com

¥ 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.”

d B. Interior floor drains
and elevator shaft sump
pumps

O State that interior floor drains and

elevator shaft sump pumps will be
plumbed to sanitary sewer.

U Inspect and maintain drains to prevent
blockages and overflow.

a C. Intetior parking
garages

O State that patking garage floor

drains will be plumbed to the
sanitary sewetr.

U Inspect and maintain drains to prevent
blockages and overflow.
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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

d D1. Need for future U Note building design features that U Provide Integrated Pest Management
indoor & structural pest discourage entry of pests. information to owners, lessees, and
control operatots.

B D2. Landscape/ Show locations of native trees ot State that final landscape plans will | ¥  Maintain landscaping using minimum
Outdoor Pesticide Use areas of shrubs and ground cover to accomplish all of the following. or no pesticides.

be undisturbed and retained. . . . . .
¥  Preserve existing native trees, H  See applicable operational BMPs in
Show self-retaining landscape shrubs, and ground cover to the “What you should know
areas, if any. maximum extent possible. for.....Landscape and Gardening” at
. . ST : . 1

Show stormwater treatment and %  Design landscaping to minimize hrtp:/ / reflood.org/ stormwater/Error

. . .. . Hyperlink reference not valid.
hydrograph modification irrigation and runoff, to promote
management BMPs. (See surface infiltration where Provide IPM information to new
instructions in Chapter 3, Step 5 appropriate, and to minimize the %  owners, lessees and operatofs.

and guidance in Chapter 5.)

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
s soil conditions.

Consider using pest-resistant
w Dblants, 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.




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, [ Show location of water feature and If the Co-Permittee requires pools U See applicable operational BMPs in
decorative fountains, a sanitary sewer cleanout in an to be plumbed to the sanitary “Guidelines for Maintaining Your
and other water accessible area within 10 feet. sewer, place a note on the plans Swimming Pool, Jacuzzi and Garden
features. (Exception: Public pools must be and state in the narrative that this Fountain® at
plumbed according to County connection will be made according http://rcflood.org/stormwater/
Department of Environmental to local requirements.
Health Guidelines.)
bl F. Food setrvice %  For restaurants, grocery stores, and Describe the location and features H  See the brochure, “The Food Service
other food service operations, show of the designated cleaning area. Industry Best Management Practices for:
location (indoors or in a c9vered Describe the items to be cleaned in Res.taurants, Grocery Stgres,
area outdoors) of a floor sink or . o . Delicatessens and Bakeries” at
. this facility and how it has been
other area for cleanl.ng floor mats, sized to insure that the largest http://trcflood.org/ stormwatet/
containers, and equipment. items can be accommodated. Provide this brochure to new site
¥ On the drawing, show a note that owners, lessees, and operators.
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.
Ed G. Refuse areas ¥ Show where site refuse and State how site refuse will be %  State how the following will be

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

% 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.

H  Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease
removal device before discharge to
sanitary sewer.

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
not dump hazardous materials
here” or similar.

implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles covered.
Prohibit/ptrevent 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




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 H. Industrial processes.

a

Show process area.

a

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.”

a

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://reflood.org/stormwatet/




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 I. Outdoor storage of

equipment or materials.

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

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.

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, ot 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

VA

O 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
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 J. Vehicle and
Equipment Cleaning

Show on drawings as appropriate:

(1) Commercial/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.

aQ

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. Brochure can be found at
http://reflood.org/stormwatet/

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

a K. Vehicle/Equipment
Repair and
Maintenance

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.

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.

a

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 or 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.

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

U 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.

O 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

U parts or other open containers

containing vehicle fluid, unless such
containers are in use ot 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
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 L. Fuel Dispensing a
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.

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
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 M. Loading Docks

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 sewer.

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.

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

X N. Fire Sprinkler Test 0 Provide a means to drain fire 0 See the note in Fact Sheet SC-41,
Water sprinkler test water to the sanitary “Building and Grounds Maintenance,”
sewetr. in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com
O. Miscellaneous Drain O Boiler drain lines shall be directly
or Wash Water or Other or indirectly connected to the
Sources sanitary sewer system and may not
Q Boiler drain lines discharge to the storm drain
o g system.
« Condensate drain lines .
Condensate drain lines may
x Rooftop equipment discharge to landscaped areas if the
Q Drainage sumps flow is small enough that runoff
will not occur. Condensate drain
R?Oﬁng’ gutters, and 0 lines may not discharge to the
trim. storm drain system.
a Other soutces Rooftop equipment with potential
to produce pollutants shall be
g roofed and/or have secondary
containment.
Any drainage sumps on-site shall
Q feature a sediment sump to reduce
the quantity of sediment in
pumped water.
Q Avoid roofing, gutters, and trim

made of copper or other
unprotected metals that may leach
into runoff.

Include controls for other sources
as shecified bv lacal reviewer




STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST

IF THESE SOURCES WILL BE

... THEN YOUR WQMP SHOULD INCLUDE THESE RCE NTROL BMPs, AS APPLICABLE
ON THE PROJECT SITE .. ou Q SHOU CLU SE SOURCE CO O s, AS C

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
B4 P. Plazas, sidewalks, %  Sweep plazas, sidewalks, and parking
and parking lots. 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.




Appendix 9: O&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms
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Appendix 10: Educational Materials

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



Site Design & Landscape Planning SD-10

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

N RNM™

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description

Each project site possesses unique topographic, hydrologic, and vegetative features, some of
which are more suitable for development than others. Integrating and incorporating
appropriate landscape planning methodologies into the project design is the most effective
action that can be done to minimize surface and groundwater contamination from stormwater.

Approach

Landscape planning should couple consideration of land suitability for urban uses with
consideration of community goals and projected growth. Project plan designs should conserve
natural areas to the extent possible, maximize natural water storage and infiltration
opportunities, and protect slopes and channels.

Suitable Applications
Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Design requirements for site design and landscapes planning
should conform to applicable standards and specifications of
agencies with jurisdiction and be consistent with applicable
General Plan and Local Area Plan policies.

LIFORNLA STORMWATER

January 2003 California Stormwater BMP Handbook 1of4
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SD-10_Site Design & Landscape Planning

Designing New Installations

Begin the development of a plan for the landscape unit with attention to the following general
principles:

m Formulate the plan on the basis of clearly articulated community goals. Carefully identify
conflicts and choices between retaining and protecting desired resources and community
growth.

m  Map and assess land suitability for urban uses. Include the following landscape features in
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils,
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas,
wetlands, floodplains, surface waters, agricultural lands, and various categories of urban
land use. When appropriate, the assessment can highlight outstanding local or regional
resources that the community determines should be protected (e.g., a scenic area,
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment
should recognize not only these resources but also additional areas needed for their
sustenance.

Project plan designs should conserve natural areas to the extent possible, maximize natural
water storage and infiltration opportunities, and protect slopes and channels.

Conserve Natural Areas during Landscape Planning

If applicable, the following items are required and must be implemented in the site layout
during the subdivision design and approval process, consistent with applicable General Plan and
Local Area Plan policies:

m Cluster development on least-sensitive portions of a site while leaving the remaining land in
a natural undisturbed condition.

m Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

m  Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

m  Promote natural vegetation by using parking lot islands and other landscaped areas.
m  Preserve riparian areas and wetlands.

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit

m  Promote the conservation of forest cover. Building on land that is already deforested affects
basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces
interception storage, detention in the organic forest floor layer, and water losses by
evapotranspiration, resulting in large peak runoff increases and either their negative effects
or the expense of countering them with structural solutions.

m  Maintain natural storage reservoirs and drainage corridors, including depressions, areas of
permeable soils, swales, and intermittent streams. Develop and implement policies and

2of4 California Stormwater BMP Handbook January 2003
New Development and Redevelopment
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Site Design & Landscape Planning SD-10

regulations to discourage the clearing, filling, and channelization of these features. Utilize
them in drainage networks in preference to pipes, culverts, and engineered ditches.

m Evaluating infiltration opportunities by referring to the stormwater management manual for
the jurisdiction and pay particular attention to the selection criteria for avoiding
groundwater contamination, poor soils, and hydrogeological conditions that cause these
facilities to fail. If necessary, locate developments with large amounts of impervious
surfaces or a potential to produce relatively contaminated runoff away from groundwater
recharge areas.

Protection of Slopes and Channels during Landscape Design
m  Convey runoff safely from the tops of slopes.

= Avoid disturbing steep or unstable slopes.

m  Avoid disturbing natural channels.

m  Stabilize disturbed slopes as quickly as possible.

m Vegetate slopes with native or drought tolerant vegetation.

m  Control and treat flows in landscaping and/or other controls prior to reaching existing
natural drainage systems.

m  Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that
increases in run-off velocity and frequency caused by the project do not erode the channel.

= Install energy dissipaters, such as riprap, at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with applicable
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to
minimize impacts to receiving waters.

m Line on-site conveyance channels where appropriate, to reduce erosion caused by increased
flow velocity due to increases in tributary impervious area. The first choice for linings
should be grass or some other vegetative surface, since these materials not only reduce
runoff velocities, but also provide water quality benefits from filtration and infiltration. If
velocities in the channel are high enough to erode grass or other vegetative linings, riprap,
concrete, soil cement, or geo-grid stabilization are other alternatives.

m  Consider other design principles that are comparable and equally effective.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

January 2003 California Stormwater BMP Handbook 3o0f4
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SD-10_Site Design & Landscape Planning

Redevelopment may present significant opportunity to add features which had not previously
been implemented. Examples include incorporation of depressions, areas of permeable soils,
and swales in newly redeveloped areas. While some site constraints may exist due to the status
of already existing infrastructure, opportunities should not be missed to maximize infiltration,
slow runoff, reduce impervious areas, disconnect directly connected impervious areas.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Stormwater Management Manual for Western Washington, Washington State Department of
Ecology, August 200L1.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Roof Runoff Controls SD-11

Design Objectives

M  Maximize Infiltration
M Provide Retention
M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

M Contain Pollutants

Collect and Convey

Rain Garden

Description

Various roof runoff controls are available to address stormwater

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from
individual lots, and retain the pollutants on site that may be picked up from roofing materials
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from
paved areas and mitigating flow to the storm drain system through one of several general
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and
foundation planting. The first three approaches require the roof runoff to be contained in a
gutter and downspout system. Foundation planting provides a vegetated strip under the drip
line of the roof.

Approach

Design of individual lots for single-family homes as well as lots for higher density residential and
commercial structures should consider site design provisions for containing and infiltrating roof
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for
potable water used for irrigation, improved stormwater quality, increased groundwater
recharge, decreased runoff volume and peak flows, and decreased flooding potential.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment.

Design Considerations

Designing New Installations

Cisterns or Rain Barrels

One method of addressing roof runoff is to direct roof downspouts
to cisterns or rain barrels. A cistern is an above ground storage
vessel with either a manually operated valve or a permanently
open outlet. Roof runoff is temporarily stored and then released
for irrigation or infiltration between storms. The number of rain

January 2003 California Stormwater BMP Handbook 1of3
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SD-11 Roof Runoff Controls

barrels needed is a function of the rooftop area. Some low impact developers recommend that
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof
barrels serve several purposes including mitigating the first flush from the roof which has a high
volume, amount of contaminants, and thermal load. Several types of rain barrels are
commercially available. Consideration must be given to selecting rain barrels that are vector
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out
grit and other contaminants and routes overflow to a soak-away pit or rain garden.

If the cistern has an operable valve, the valve can be closed to store stormwater for irrigation or
infiltration between storms. This system requires continual monitoring by the resident or
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is
provided with an operable valve and water is stored inside for long periods, the cistern must be
covered to prevent mosquitoes from breeding.

A cistern system with a permanently open outlet can also provide for metering stormwater
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¥4 to
% inch diameter), runoff will build up inside the cistern during storms, and will empty out
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases
caused by rooftop impervious land coverage, especially for the frequent, small storms.

Dry wells and Infiltration Trenches

Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the
water to fill the dry well and infiltrate after the storm event. An underground connection from
the downspout conveys water into the dry well, allowing it to be stored in the voids. To
minimize sedimentation from lateral soil movement, the sides and top of the stone storage
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A
perforated observation pipe can be inserted vertically into the dry well to allow for inspection
and maintenance.

In practice, dry wells receiving runoff from single roof downspouts have been successful over
long periods because they contain very little sediment. They must be sized according to the
amount of rooftop runoff received, but are typically 4 to 5 feet square, and 2 to 3 feet deep, with
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet).

To protect the foundation, dry wells must be set away from the building at least 10 feet. They
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have
very limited feasibility.

Infiltration trenches function in a similar manner and would be particularly effective for larger
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives
stormwater runoff. These are described under Treatment Controls.

Pop-up Drainage Emitter

Roof downspouts can be directed to an underground pipe that daylights some distance from the
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains
flush to the ground during dry periods, for ease of lawn or landscape maintenance.
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Roof Runoff Controls SD-11

Foundation Planting

Landscape planting can be provided around the base to allow increased opportunities for
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be
sturdy enough to tolerate the heavy runoff sheet flows, and periodic soil saturation.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations
above should be followed.

Supplemental Information
Examples
m  City of Ottawa’s Water Links Surface —Water Quality Protection Program

m City of Toronto Downspout Disconnection Program
m City of Boston, MA, Rain Barrel Demonstration Program

Other Resources

Hager, Marty Catherine, Stormwater, “Low-Impact Development”, January/February 2003.
www.stormh2o.com

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD.
www.lid-stormwater.net

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition
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Efficient Irrigation SD-12

Design Objectives

M  Maximize Infiltration
M Provide Retention
M  Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Irrigation water provided to landscaped areas may result in excess irrigation water being
conveyed into stormwater drainage systems.

Approach

Project plan designs for development and redevelopment should include application methods of
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance
system.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations
Designing New Installations

The following methods to reduce excessive irrigation runoff should be considered, and
incorporated and implemented where determined applicable and feasible by the Permittee:

m  Employ rain-triggered shutoff devices to prevent irrigation after precipitation.
m  Design irrigation systems to each landscape area’s specific water requirements.

m Include design featuring flow reducers or shutoff valves
triggered by a pressure drop to control water loss in the event
of broken sprinkler heads or lines.

m Implement landscape plans consistent with County or City
water conservation resolutions, which may include provision
of water sensors, programmable irrigation times (for short
cycles), etc.

LIFORNIA STORMWATER
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SD-12 Efficient Irrigation

m Design timing and application methods of irrigation water to minimize the runoff of excess
irrigation water into the storm water drainage system.

m  Group plants with similar water requirements in order to reduce excess irrigation runoff and
promote surface filtration. Choose plants with low irrigation requirements (for example,
native or drought tolerant species). Consider design features such as:

- Using mulches (such as wood chips or bar) in planter areas without ground cover to
minimize sediment in runoff

- Installing appropriate plant materials for the location, in accordance with amount of
sunlight and climate, and use native plant materials where possible and/or as
recommended by the landscape architect

- Leaving a vegetative barrier along the property boundary and interior watercourses, to
act as a pollutant filter, where appropriate and feasible

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain
growth

m  Employ other comparable, equally effective methods to reduce irrigation water runoff.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Trash Storage Areas SD-32

Design Objectives

Description
Trash storage areas are areas where a trash receptacle (s) are Maximize Infiltration
located for use as a repository for solid wastes. Stormwater Provide Retention

runoff from areas where trash is stored or disposed of can be
polluted. In addition, loose trash and debris can be easily
transported by water or wind into nearby storm drain inlets,
channels, and /or creeks. Waste handling operations that may be
sources of stormwater pollution include dumpsters, litter control, Prohibit Dumping of Improper

and waste piles. Materials
& Contain Pollutants

Slow Runoff

Minimize Impervious Land
Coverage

Approach

This fact sheet contains details on the specific measures required
to prevent or reduce pollutants in stormwater runoff associated
with trash storage and handling. Preventative measures
including enclosures, containment structures, and impervious
pavements to mitigate spills, should be used to reduce the

Collect and Convey

likelihood of contamination.

Suitable Applications

Appropriate applications include residential, commercial and industrial areas planned for
development or redevelopment. (Detached residential single-family homes are typically
excluded from this requirement.)

Design Considerations

Design requirements for waste handling areas are governed by Building and Fire Codes, and by
current local agency ordinances and zoning requirements. The design criteria described in this
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.
Hazardous waste should be handled in accordance with legal requirements established in Title

22 California Code of Regulation.

Wastes from commercial and industrial sites are typically hauled by either public or commercial
carriers that may have design or access requirements for waste storage areas. The design
criteria in this fact sheet are recommendations and are not intended to be in conflict with
requirements established by the waste hauler. The waste hauler should be contacted prior to the
design of your site trash collection areas. Conflicts or issues should be discussed with the local

agency.

Designing New Installations

Trash storage areas should be designed to consider the following structural or treatment control
BMPs:

m  Design trash container areas so that drainage from adjoining
roofs and pavement is diverted around the area(s) to avoid
run-on. This might include berming or grading the waste
handling area to prevent run-on of stormwater.

m  Make sure trash container areas are screened or walled to
prevent off-site transport of trash.
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SD-32 Trash Storage Areas

m  Use lined bins or dumpsters to reduce leaking of liquid waste.

m  Provide roofs, awnings, or attached lids on all trash containers to minimize direct
precipitation and prevent rainfall from entering containers.

m Pave trash storage areas with an impervious surface to mitigate spills.
m Do not locate storm drains in immediate vicinity of the trash storage area.

m  Postsigns on all dumpsters informing users that hazardous materials are not to be disposed
of therein.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and /or exterior construction, and land disturbing activities with structural or
impervious surfaces. The definition of “ redevelopment” must be consulted to determine
whether or not the requirements for new development apply to areas intended for
redevelopment. Ifthe definition applies, the steps outlined under “designing new installations”
above should be followed.

Additional Information

Mamitenance Considerations

The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs)
must be maintained by the owner/operator. Maintenance agreements between the local agency
and the owner/operator may be required. Some agencies will require maintenance deed
restrictions to be recorded of the property title. If required by the local agency, maintenance
agreements or deed restrictions must be executed by the owner /operator before improvement
plans are approved.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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EMPLOYEE SELF CERTIFICATION STATEMENT

As an employee of City of Perris for Patriot Park which a Water Quality

Management Plan (WQMP) was approved by the City, | hereby certify under
penalty of law that | have received the employee training information and am
familiar with the proper use of Source Control and Treatment Control BMPs.

Signature:

Name:

Title:

Company:

Address:

Telephone Number:

Date:




Waste Handling & Disposal

SC-34

Description

Improper storage and handling of solid wastes
can allow toxic compounds, oils and greases,
heavy metals, nutrients, suspended solids, and
other pollutants to enter stormwater runoff.

The discharge of pollutants to stormwater from

waste handling and disposal can be prevented
and reduced by tracking waste generation,
storage, and disposal; reducing waste
generation and disposal through source

reduction, reuse, and recycling; and preventing

run-on and runoff.

Approach

Reduce potential for pollutant discharge
through source control pollution prevention
and BMP implementation. Successful
implementation depends on effective training
of employees on applicable BMPs and general
pollution prevention strategies and objectives.

General Pollution Prevention Protocols

O Accomplish reduction in the amount of
waste generated using the following source
controls:

v

v

v

v

Production planning and sequencing;
Process or equipment modification;

Raw material substitution or
elimination;

Loss prevention and housekeeping;
Waste segregation and separation; and

Close loop recycling.

0 Establish a material tracking system to
increase awareness about material usage.
This may reduce spills and minimize

contamination, thus reducing the amount of

waste produced.

O Recycle materials whenever possible.

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

ANENENAN

Minimum BMPs Covered

\

@ Good Housekeeping

Preventative
Maintenance

Spill and Leak Prevention
and Response

Material Handling &
=2 Waste Management

@ Erosion and Sediment
# Controls

. Employee Training
’ Program

va Quality Assurance Record
«» Keeping
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Waste Handling & Disposal SC-34

O Use the entire product before disposing of the container.

O To the extent possible, store wastes under cover or indoors after ensuring all safety
concerns such as fire hazard and ventilation are addressed.

O Provide containers for each waste stream at each work station. Allow time after shift
to clean area.

Good Housekeeping

o Cover storage containers with leak proof lids or some other means. If waste is not in
containers, cover all waste piles (plastic tarps are acceptable coverage) and prevent
stormwater run-on and runoff with a berm. The waste containers or piles must be
covered except when in use.

0 Use drip pans or absorbent materials whenever grease containers are emptied by
vacuum trucks or other means. Grease cannot be left on the ground. Collected grease
must be properly disposed of as garbage.

O Dispose of rinse and wash water from cleaning waste containers into a sanitary sewer
if allowed by the local sewer authority. Do not discharge wash water to the street or
storm drain. Clean in a designated wash area that drains to a clarifier.

0 Transfer waste from damaged containers into safe containers.

o Take special care when loading or unloading wastes to minimize losses. Loading
systems can be used to minimize spills and fugitive emission losses such as dust or
mist. Vacuum transfer systems can minimize waste loss.

0 Keep the waste management area clean at all times by sweeping and cleaning up
spills immediately.

0 Use dry methods when possible (e.g., sweeping, use of absorbents) when cleaning
around restaurant/food handling dumpster areas. If water must be used after
sweeping/using absorbents, collect water and discharge through grease interceptor
to the sewer.

O Stencil or demarcate storm drains on the facility’s property with prohibitive message
regarding waste disposal.

O Cover waste piles with temporary covering material such as reinforced tarpaulin,
polyethylene, polyurethane, polypropylene or hypalon.

o If possible, move the activity indoor after ensuring all safety concerns such as fire

hazard and ventilation are addressed.

Preventative Maintenance

O Prevent stormwater run-on from entering the waste management area by enclosing
the area or building a berm around the area.

O Prevent waste materials from directly contacting rain.
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Waste Handling & Disposal SC-34

o Cover waste piles with temporary covering material such as reinforced tarpaulin,
polyethylene, polyurethane, polypropylene or hypalon.

o Cover the area with a permanent roof if feasible.

o Cover dumpsters to prevent rain from washing waste out of holes or cracks in the
bottom of the dumpster.

O Check waste containers weekly for leaks and to ensure that lids are on tightly.
Replace any that are leaking, corroded, or otherwise deteriorating.

O Sweep and clean the waste management area regularly. Use dry methods when
possible (e.g., sweeping, vacuuming, use of absorbents) when cleaning around
restaurant/food handling dumpster areas. If water must be used after
sweeping/using absorbents, collect water and discharge through grease interceptor
to the sewer.

0 Inspect and replace faulty pumps or hoses regularly to minimize the potential of
releases and spills.

O Repair leaking equipment including valves, lines, seals, or pumps promptly.

Spill Response and Prevention Procedures

O Keep your spill prevention and plan up-to-date.

O Have an emergency plan, equipment and trained personnel ready at all times to deal
immediately with major spills.

O Collect all spilled liquids and properly dispose of them.

O Store and maintain appropriate spill cleanup materials in a location known to all
near the designated wash area.

0 Ensure that vehicles transporting waste have spill prevention equipment that can
prevent spills during transport. Spill prevention equipment includes:

v Vehicles equipped with baffles for liquid waste; and
v" Trucks with sealed gates and spill guards for solid waste.

Material Handling and Waste Management

Litter Control
O Post “No Littering” signs and enforce anti-litter laws.

O Provide a sufficient number of litter receptacles for the facility.
o Clean out and cover litter receptacles frequently to prevent spillage.

Waste Collection
0 Keep waste collection areas clean.
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Waste Handling & Disposal SC-34

Inspect solid waste containers for structural damage regularly. Repair or replace
damaged containers as necessary.

Secure solid waste containers; containers must be closed tightly when not in use.
Do not fill waste containers with washout water or any other liquid.

Ensure that only appropriate solid wastes are added to the solid waste container.
Certain wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides,
etc., may not be disposed of in solid waste containers (see chemical/ hazardous waste
collection section below).

Do not mix wastes; this can cause chemical reactions, make recycling impossible, and
complicate disposal. Affix labels to all waste containers.

Chemical/Hazardous Wastes

O

O

Select designated hazardous waste collection areas on-site.

Store hazardous materials and wastes in covered containers and protect them from
vandalism.

Place hazardous waste containers in secondary containment.

Make sure that hazardous waste is collected, removed, and disposed of only at
authorized disposal areas.

Hazardous waste cannot be reused or recycled; it must be disposed of by a licensed
hazardous waste hauler.

Employee Training Program

O

O

Educate employees about pollution prevention measures and goals.

Train employees how to properly handle and dispose of waste using the source
control BMPs described above.

Train employees and subcontractors in proper hazardous waste management.
Use a training log or similar method to document training.

Ensure that employees are familiar with the site’s spill control plan and/or proper
spill cleanup procedures.

Quality Assurance and Record Keeping

O

Keep accurate maintenance logs that document minimum BMP activities performed
for waste handling and disposal, types and quantities of waste disposed of, and any
improvement actions.

Keep accurate logs of spill response actions that document what was spilled, how it
was cleaned up, and how the waste was disposed.
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Waste Handling & Disposal SC-34

o Establish procedures to complete logs and file them in the central office.

Potential Capital Facility Costs and Operation & Maintenance
Requirements

Facilities

o Capital costs will vary substantially depending on the size of the facility and the types

of waste handled. Significant capital costs may be associated with reducing wastes by
modifying processes or implementing closed-loop recycling.

O Many facilities will already have indoor covered areas where waste materials will be
stored and will require no additional capital expenditures for providing cover.

0 If outdoor storage of wastes is required, construction of berms or other means to
prevent stormwater run-on and runoff may require appropriate constructed systems
for containment.

O Capital investments will likely be required at some sites if adequate cover and
containment facilities do not exist and can vary significantly depending upon site
conditions.

Maintenance
O Check waste containers weekly for leaks and to ensure that lids are on tightly.

Replace any that are leaking, corroded, or otherwise deteriorating.

O Sweep and clean the waste management area regularly. Use dry methods when
possible (e.g., sweeping, use of absorbents) when cleaning around restaurant/food
handling dumpster areas. If water must be used after sweeping/using absorbents,
collect water and discharge through grease interceptor to the sewer.

0 Inspect and replace faulty pumps or hoses regularly to minimize the potential of
releases and spills.

O Repair leaking equipment including valves, lines, seals, or pumps promptly.

References and Resources

Minnesota Pollution Control Agency, Industrial Stormwater Best Management
Practices Guidebook. Available online at: http://www.pca.state.mn.us/index.php/view-
document.html?gid=10557.

New Jersey Department of Environmental Protection, 2013. Basic Industrial
Stormwater General Permit Guidance Document NJPDES General Permit No
NJo0088315, Revised. Available online at:
http://www.nj.gov/dep/dwq/pdf/5G2 guidance color.pdf.

Orange County Stormwater Program, Best Management Practices for
Industrial/Commercial Business Activities. Available online at:
http://ocwatersheds.com/documents/bmp/industrialcommercialbusinessesactivities
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Waste Handling & Disposal SC-34

Oregon Department of Environmental Quality, 2013. Industrial Stormwater Best
Management Practices Manual- BMP 26 Fueling and Liquid Loading/Unloading
Operations. Available online at:
http://www.deq.state.or.us/wq/wqpermit/docs/IndBMP021413.pdf.

Sacramento Stormwater Management Program. Best Management Practices for
Industrial Storm Water Pollution Control. Available online at:
http://www.msa.saccounty.net/sactostormwater/documents/guides/industrial-BMP-

manual.pdf.

Sacramento County Environmental Management Stormwater Program: Best
Management Practices. Available online at:
http://www.emd.saccounty.net/EnvHealth/Stormwater/Stormwater-BMPs.html.

Santa Clara Valley Urban Runoff Pollution Prevention Program. http://www.scvurppp-

w2k.com/

US EPA. National Pollutant Discharge Elimination System — Industrial Fact Sheet Series
for Activities Covered by EPA’s Multi Sector General Permit. Available online at:
http://cfpub.epa.gov/npdes/stormwater/swsectors.cfm.
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Parking Area Maintenance SC-43

@

Description

Parking lots can contribute a number of
substances, such as trash, suspended solids,
hydrocarbons, oil and grease, and heavy metals
that can enter receiving waters through
stormwater runoff or non-stormwater
discharges. The protocols in this fact sheet are
intended to prevent or reduce the discharge of
pollutants from parking areas and include
using good housekeeping practices, following
appropriate cleaning BMPs, and training
employees.

BMPs for other outdoor areas on site
(loading/unloading, material storage, and
equipment operations) are described in SC-30
through SC-33.

Approach

The goal of this program is to ensure
stormwater pollution prevention practices are
considered when conducting activities on or
around parking areas to reduce potential for
pollutant discharge to receiving waters.
Successful implementation depends on
effective training of employees on applicable
BMPs and general pollution prevention
strategies and objectives.

General Pollution Prevention Protocols

O Encourage advanced designs and
maintenance strategies for impervious
parking lots. Refer to the treatment control
BMP fact sheets in this manual for
additional information.

O Keep accurate maintenance logs to evaluate
BMP implementation.

Good Housekeeping

O Keep all parking areas clean and orderly.
Remove debris, litter, and sediments in a
timely fashion.

O Post “No Littering” signs and enforce anti-
litter laws.

Objectives
m Cover

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Targeted Constituents

Sediment v
Nutrients
Trash v
Metals Y.
Bacteria

Oil and Grease v
Organics v

Minimum BMPs Covered

Good Housekeeping v

_@

Preventative v
_ Maintenance

Spill and Leak

Prevention and v

Response

Material Handling &

Waste Management

f?a Erosion and Sediment

Controls
Employee Training v
Program
Quality Assurance
Record Keeping

CALIFORNIA STORMWATER
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Parking Area Maintenance SC-43

O Provide an adequate number of litter receptacles.
O Clean out and cover litter receptacles frequently to prevent spillage.

"\ Preventative Maintenance

Inspection

Have designated personnel conduct inspections of parking facilities and stormwater
conveyance systems associated with parking facilities on a regular basis.

O Inspect cleaning equipment/sweepers for leaks on a regular basis.

Surface Cleaning

O Use dry cleaning methods (e.g., sweeping, vacuuming) to prevent the discharge of
pollutants into the stormwater conveyance system if possible.

o Establish frequency of public parking lot sweeping based on usage and field
observations of waste accumulation.

O Sweep all parking lots at least once before the onset of the wet season.
o Dispose of parking lot sweeping debris and dirt at a landfill.
O Follow the procedures below if water is used to clean surfaces:

v Block the storm drain or contain runoff.

v" Collect and pump wash water to the sanitary sewer or discharge to a pervious
surface. Do not allow wash water to enter storm drains.

O Follow the procedures below when cleaning heavy oily deposits:
Clean oily spots with absorbent materials.
Use a screen or filter fabric over inlet, then wash surfaces.

Do not allow discharges to the storm drain.

AN NN

Vacuum/pump discharges to a tank or discharge to sanitary sewer.
v Dispose of spilled materials and absorbents appropriately.

Surface Repair
O Checklocal ordinance for SUSMP/LID ordinance.

O Preheat, transfer or load hot bituminous material away from storm drain inlets.

O Apply concrete, asphalt, and seal coat during dry weather to prevent contamination
from contacting stormwater runoff.

O Cover and seal nearby storm drain inlets where applicable (with waterproof material
or mesh) and manholes before applying seal coat, slurry seal, etc. Leave covers in
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Parking Area Maintenance SC-43

place until job is complete and all water from emulsified oil sealants has drained or
evaporated. Clean any debris from these covered manholes and drains for proper
disposal.

0 Use only as much water as necessary for dust control during sweeping to avoid
runoff.

O Catch drips from paving equipment that is not in use with pans or absorbent material
placed under the machines. Dispose of collected material and absorbents properly.

e Spill Response and Prevention Procedures

0 Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

O Place a stockpile of spill cleanup materials where it will be readily accessible or at a
central location.

O Clean up fluid spills immediately with absorbent rags or material.

O Dispose of spilled material and absorbents properly.

Ty

:"fi'a

)
| Employee Training Program
| WA

"% O Provide regular training to field employees and/or contractors regarding cleaning of
paved areas and proper operation of equipment.

o Train employees and contractors in proper techniques for spill containment and
cleanup.

O Use a training log or similar method to document training.

Quality Assurance and Record Keeping

O Keep accurate maintenance logs that document minimum BMP activities performed
for parking area maintenance, types and quantities of waste disposed of, and any
improvement actions.

O Keep accurate logs of spill response actions that document what was spilled, how it
was cleaned up, and how the waste was disposed.

O Establish procedures to complete logs and file them in the central office.

Potential Capital Facility Costs and Operation & Maintenance

Requirements

Facilities

O Capital investments may be required at some sites to purchase sweeping equipment,
train sweeper operators, install oil/water/sand separators, or implement advanced

BMPs. These costs can vary significantly depending upon site conditions and the
amount of BMPs required.
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Parking Area Maintenance SC-43

Maintenance
O Sweep and clean parking lots regularly to minimize pollutant transport into storm
drains from stormwater runoff.

o Clean out oil/water/sand separators regularly, especially after heavy storms.

O Maintain advanced BMPs such as vegetated swales, infiltration trenches, or
detention basins as appropriate. Refer to the treatment control fact sheets for more
information.

Supplemental Information
Advanced BMPs

Some parking areas may require advanced BMPs to further reduce pollutants in
stormwater runoff, and a few examples are listed below. Refer to the Treatment Control
Fact Sheets and the New Development and Redevelopment Manual for more
information.

O When possible, direct sheet runoff to flow into biofilters (vegetated strip and swale)
and/or infiltration devices.

O Utilize sand filters or oleophilic collectors for oily waste in low quantities.
O Arrange rooftop drains to prevent drainage directly onto paved surfaces.

0 Design lot to include semi-permeable hardscape.

References and Resources

City of Seattle, Seattle Public Utilities Department of Planning and Development, 2009.
Stormwater Manual Vol. 1 Source Control Technical Requirements Manual.

California Stormwater Quality Association, 2003. New Development and
Redevelopment Stormwater Best Management Practice Handbook. Available online at:
https://www.casqga.org/resources/bmp-handbooks/new-development-redevelopment-
bmp-handbook.

Kennedy/Jenks Consultants, 2007. The Truckee Meadows Industrial and Commercial
Storm Water Best Management Practices Handbook. Available online at:
http://www.cityofsparks.us/sites/default/files/assets/documents/env-
control/construction/TM-I-C BMP Handbook 2-o07-final.pdf.

Orange County Stormwater Program, Best Management Practices for
Industrial/Commercial Business Activities. Available online at:
http://ocwatersheds.com/documents/bmp/industrialcommercialbusinessesactivities.

September 2014 California Stormwater BMP Handbook 4 of 5

Industrial and Commercial
www.casga.org



Parking Area Maintenance SC-43

Pollution from Surface Cleaning Folder, 1996, 2003. Bay Area Stormwater Management
Agencies Association. Available online at:
http://basmaa.org/Portals/0/documents/pdf/Pollution%20from%20Surface%20Cleani

ng.pdf.

Sacramento Stormwater Management Program. Best Management Practices for
Industrial Storm Water Pollution Control. Available online at:
http://www.msa.saccounty.net/sactostormwater/documents/guides/industrial-BMP-

manual.pdf.

The Storm Water Managers Resource Center, http://www.stormwatercenter.net.

US EPA. Post-Construction Stormwater Management in New Development and
Redevelopment. BMP Fact Sheets. Available online at:
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=min measure

&min measure id=5.
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Plaza and Sidewalk Cleaning SC-71

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Targeted Constituents

Description Sediment

Pollutants on sidewalks and other pedestrian traffic areas and Nutrients

plazas are typically due to littering and vehicle use. This fact Trash

sheet describes good housekeeping practices that can be Metals
incorporated into the municipality’s existing cleaning and Bacteria
maintenance program. Oil and Grease
Organics

Oxygen Demanding

RERRRRAX

Approach
Pollution Prevention

m  Use dry cleaning methods whenever practical for surface
cleaning activities.

m  Use the least toxic materials available (e.g. water based
paints, gels or sprays for graffiti removal).

Suggested Protocols
Surface Cleaning

= Regularly broom (dry) sweep sidewalk, plaza and parking lot
areas to minimize cleaning with water.

= Dry cleanup first (sweep, collect, and dispose of debris and
trash) when cleaning sidewalks or plazas, then wash with or
without soap.

= Block the storm drain or contain runoff when cleaning with
water. Discharge wash water to landscaping or collect water
and pump to a tank or discharge to sanitary sewer if allowed.
(Permission may be required from local sanitation district.)
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SC-71 Plaza and Sidewalk Cleaningl

m  Block the storm drain or contain runoff when washing parking areas, driveways or drive-
throughs. Use absorbents to pick up oil; then dry sweep. Clean with or without soap.
Collect water and pump to a tank or discharge to sanitary sewer if allowed. Street Repair
and Maintenance.

Graffiti Removal
m  Avoid graffiti abatement activities during rain events.

= Implement the procedures under Painting and Paint Removal in SC-70 Roads, Streets, and
Highway Operation and Maintenance fact sheet when graffiti is removed by painting over.

m Direct runoff from sand blasting and high pressure washing (with no cleaning agents) into a
dirt or landscaped area after treating with an appropriate filtering device.

m  Plug nearby storm drain inlets and vacuum/pump wash water to the sanitary sewer if
authorized to do so if a graffiti abatement method generates wash water containing a
cleaning compound (such as high pressure washing with a cleaning compound). Ensure that
a non-hazardous cleaning compound is used or dispose as hazardous waste, as appropriate.

Surface Removal and Repair
m  Schedule surface removal activities for dry weather if possible.
®  Avoid creating excess dust when breaking asphalt or concrete.

m Take measures to protect nearby storm drain inlets prior to breaking up asphalt or concrete
(e.g. place hay bales or sand bags around inlets). Clean afterwards by sweeping up as much
material as possible.

m Designate an area for clean up and proper disposal of excess materials.

m  Remove and recycle as much of the broken pavement as possible to avoid contact with
rainfall and stormwater runoff.

m  When making saw cuts in pavement, use as little water as possible. Cover each storm drain
inlet completely with filter fabric during the sawing operation and contain the slurry by
placing straw bales, sandbags, or gravel dams around the inlets. After the liquid drains or
evaporates, shovel or vacuum the slurry residue from the pavement or gutter and remove
from site.

m  Always dry sweep first to clean up tracked dirt. Use a street sweeper or vacuum truck. Do
not dump vacuumed liquid in storm drains. Once dry sweeping is complete, the area may be
hosed down if needed. Wash water should be directed to landscaping or collected and
pumped to the sanitary sewer if allowed.

Concrete Installation and Repair

m  Schedule asphalt and concrete activities for dry weather.
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Plaza and Sidewalk Cleaning SC-71

m Take measures to protect any nearby storm drain inlets and adjacent watercourses, prior to
breaking up asphalt or concrete (e.g. place san bags around inlets or work areas).

= Limit the amount of fresh concrete or cement mortar mixed, mix only what is needed for the
job.

m Store concrete materials under cover, away from drainage areas. Secure bags of cement after
they are open. Be sure to keep wind-blown cement powder away from streets, gutters, storm
drains, rainfall, and runoff.

m Return leftover materials to the transit mixer. Dispose of small amounts of hardened excess
concrete, grout, and mortar in the trash.

= Do not wash sweepings from exposed aggregate concrete into the street or storm drain.
Collect and return sweepings to aggregate base stockpile, or dispose in the trash.

m Protect applications of fresh concrete from rainfall and runoff until the material has dried.

m Do not allow excess concrete to be dumped onsite, except in designated areas.

m  Wash concrete trucks off site or in designated areas on site designed to preclude discharge of
wash water to drainage system.

Controlling Litter

m Post “No Littering” signs and enforce anti-litter laws.

m Provide litter receptacles in busy, high pedestrian traffic areas of the community, at
recreational facilities, and at community events.

m  Cover litter receptacles and clean out frequently to prevent leaking/spillage or overflow.

m Clean parking lots on a regular basis with a street sweeper.

Training

= Provide regular training to field employees and/or contractors regarding surface cleaning
and proper operation of equipment.

= Train employee and contractors in proper techniques for spill containment and cleanup.

= Use a training log or similar method to document training.

Spill Response and Prevention

m  Refer to SC-11, Spill Prevention, Control & Cleanup.

m  Have spill cleanup materials readily available and in a known location.

m  Cleanup spills immediately and use dry methods if possible.

= Properly dispose of spill cleanup material.
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SC-71 Plaza and Sidewalk Cleaningl

Other Considerations

= Limitations related to sweeping activities at large parking facilities may include current
sweeper technology to remove oil and grease.

m Surface cleaning activities that require discharges to the local sewering agency will require
coordination with the agency.

= Arrangements for disposal of the swept material collected must be made, as well as accurate
tracking of the areas swept and the frequency of sweeping.

Requirements
Costs

m The largest expenditures for sweeping and cleaning of sidewalks, plazas, and parking lots are
in staffing and equipment. Sweeping of these areas should be incorporated into street
sweeping programs to reduce costs.

Maintenance
Not applicable

Supplemental Information
Further Detail of the BMP

Community education, such as informing residents about their options for recycling and waste
disposal, as well as the consequences of littering, can instill a sense of citizen responsibility and
potentially reduce the amount of maintenance required by the municipality.

Additional BMPs that should be considered for parking lot areas include:

= Allow sheet runoff to flow into biofilters (vegetated strip and swale) and infiltration devices.
m  Utilize sand filters or oleophilic collectors for oily waste in low concentrations.

m Arrange rooftop drains to prevent drainage directly onto paved surfaces.

m  Design lot to include semi-permeable hardscape.

m  Structural BMPs such as storm drain inlet filters can be very effective in reducing the
amount of pollutants discharged from parking facilities during periods of rain.

References and Resources

Bay Area Stormwater Management Agencies Association (BASMAA). 1996. Pollution From
Surface Cleaning Folder http://www.basmaa.org

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1998.
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Oregon Association of Clean Water Agencies. Oregon Municipal Stormwater Toolbox for
Maintenance Practices. June 1998,

Orange County Stormwater Program
http://www.ocwatersheds.com/stormwater/swp_introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

Santa Clara Valley Urban Runoff Pollution Prevention Program. Maintenance Best
Management Practices for the Construction Industry. Brochures: Landscaping, Gardening, and
Pool; Roadwork and Paving; and Fresh Concrete and Mortar Application. June 2001.

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Plan. 2001.
Municipal Activities Model Program Guidance. November.
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Landscape Maintenance SC-73

Objectives

m Contain
m Educate

m Reduce/Minimize

m Product Substitution

Targeted Constituents

Description Sediment |
Landscape maintenance activities include vegetation removal; Nutrients M
herbicide and insecticide application; fertilizer application; Trash M
watering; and other gardening and lawn care practices. Metals

Vegetation control typically involves a combination of chemical Bacteria

(herbicide) application and mechanical methods. All of these Oil and Grease

maintenance practices have the potential to contribute pollutants  rganics

to the storm drain system. The major objectives of this BMP are Oxygen Demanding ol

to minimize the discharge of pesticides, herbicides and fertilizers
to the storm drain system and receiving waters; prevent the
disposal of landscape waste into the storm drain system by
collecting and properly disposing of clippings and cuttings, and
educating employees and the public.

Approach
Pollution Prevention

= Implement an integrated pest management (IPM) program.
IPM is a sustainable approach to managing pests by
combining biological, cultural, physical, and chemical tools.

m  Choose low water using flowers, trees, shrubs, and
groundcover.

m  Consider alternative landscaping techniques such as

naturescaping and xeriscaping.

m  Conduct appropriate maintenance (i.e. properly timed
fertilizing, weeding, pest control, and pruning) to help
preserve the landscapes water efficiency.

January 2003 California Stormwater BMP Handbook 1of 6

Municipal
www.cabmphandbooks.com



SC-73 Landscape Maintenance

m Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings
on the lawn when mowing. Grass clippings decompose quickly and release valuable
nutrients back into the lawn).

Suggested Protocols
Mowing, Trimming, and Weeding

m  Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than
applying herbicides. Use hand weeding where practical.

= Avoid loosening the soil when conducting mechanical or manual weed control, this could
lead to erosion. Use mulch or other erosion control measures when soils are exposed.

m Performing mowing at optimal times. Mowing should not be performed if significant rain
events are predicted.

= Mulching mowers may be recommended for certain flat areas. Other techniques may be
employed to minimize mowing such as selective vegetative planting using low maintenance
grasses and shrubs.

m  Collect lawn and garden clippings, pruning waste, tree trimmings, and weeds. Chip if
necessary, and compost or dispose of at a landfill (see waste management section of this fact
sheet).

m Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles
to prevent material releases to storm drains.

Planting

m Determine existing native vegetation features (location, species, size, function, importance)
and consider the feasibility of protecting them. Consider elements such as their effect on
drainage and erosion, hardiness, maintenance requirements, and possible conflicts between
preserving vegetation and the resulting maintenance needs.

= Retain and/or plant selected native vegetation whose features are determined to be
beneficial, where feasible. Native vegetation usually requires less maintenance (e.g.,
irrigation, fertilizer) than planting new vegetation.

m Consider using low water use groundcovers when planting or replanting.

Waste Management
m  Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill. Do
not dispose of collected vegetation into waterways or storm drainage systems.

m Place temporarily stockpiled material away from watercourses and storm drain inlets, and
berm or cover stockpiles to prevent material releases to the storm drain system.

m  Reduce the use of high nitrogen fertilizers that produce excess growth requiring more
frequent mowing or trimming.
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Landscape Maintenance SC-73

= Avoid landscape wastes in and around storm drain inlets by either using bagging equipment
or by manually picking up the material.

Irrigation

m  Where practical, use automatic timers to minimize runoff.

m  Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes
may be broken. Consider the use of mechanisms that reduce water flow to sprinkler heads if
broken.

m  Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for
irrigation.

m If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in
the storm drain; pour over landscaped areas.

m Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is
needed.

m  Apply water at rates that do not exceed the infiltration rate of the soil.

Fertilizer and Pesticide Management

Utilize a comprehensive management system that incorporates integrated pest management
(IPM) techniques. There are many methods and types of IPM, including the following:

- Mulching can be used to prevent weeds where turf is absent, fencing installed to keep
rodents out, and netting used to keep birds and insects away from leaves and fruit.

- Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy
water or vegetable oil. Alternatively, insects can be sprayed off the plant with water or in
some cases vacuumed off of larger plants.

- Store-bought traps, such as species-specific, pheromone-based traps or colored sticky
cards, can be used.

- Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs
can get in easily.

- In cases where microscopic parasites, such as bacteria and fungi, are causing damage to
plants, the affected plant material can be removed and disposed of (pruning equipment
should be disinfected with bleach to prevent spreading the disease organism).

- Small mammals and birds can be excluded using fences, netting, tree trunk guards.

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis,
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and
spiders that prey on detrimental pest species can be promoted.

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.
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SC-73 Landscape Maintenance

Use pesticides only if there is an actual pest problem (not on a regular preventative
schedule).

Do not use pesticides if rain is expected. Apply pesticides only when wind speeds are low
(less than 5 mph).

Do not mix or prepare pesticides for application near storm drains.

Prepare the minimum amount of pesticide needed for the job and use the lowest rate that
will effectively control the pest.

Employ techniques to minimize off-target application (e.g. spray drift) of pesticides,
including consideration of alternative application techniques.

Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
Calibrate fertilizer and pesticide application equipment to avoid excessive application.
Periodically test soils for determining proper fertilizer use.

Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

Purchase only the amount of pesticide that you can reasonably use in a given time period
(month or year depending on the product).

Triple rinse containers, and use rinse water as product. Dispose of unused pesticide as
hazardous waste.

Dispose of empty pesticide containers according to the instructions on the container label.

Inspection

Inspect irrigation system periodically to ensure that the right amount of water is being
applied and that excessive runoff is not occurring. Minimize excess watering, and repair
leaks in the irrigation system as soon as they are observed.

Inspect pesticide/fertilizer equipment and transportation vehicles daily.

Training

Educate and train employees on use of pesticides and in pesticide application techniques to
prevent pollution. Pesticide application must be under the supervision of a California
qualified pesticide applicator.

Train/encourage municipal maintenance crews to use IPM techniques for managing public
green areas.

Annually train employees within departments responsible for pesticide application on the
appropriate portions of the agency’s IPM Policy, SOPs, and BMPs, and the latest IPM
techniques.
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= Employees who are not authorized and trained to apply pesticides should be periodically (at
least annually) informed that they cannot use over-the-counter pesticides in or around the
workplace.

m  Use a training log or similar method to document training.

Spill Response and Prevention
m  Refer to SC-11, Spill Prevention, Control & Cleanup

m  Have spill cleanup materials readily available and in a know in location
m  Cleanup spills immediately and use dry methods if possible.
m  Properly dispose of spill cleanup material.

Other Considerations

m The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6,
Pesticides and Pest Control Operations place strict controls over pesticide application and
handling and specify training, annual refresher, and testing requirements. The regulations
generally cover: a list of approved pesticides and selected uses, updated regularly; general
application information; equipment use and maintenance procedures; and record keeping.
The California Department of Pesticide Regulations and the County Agricultural
Commission coordinate and maintain the licensing and certification programs. All public
agency employees who apply pesticides and herbicides in “agricultural use” areas such as
parks, golf courses, rights-of-way and recreation areas should be properly certified in
accordance with state regulations. Contracts for landscape maintenance should include
similar requirements.

m All employees who handle pesticides should be familiar with the most recent material safety
data sheet (MSDS) files.

m  Municipalities do not have the authority to regulate the use of pesticides by school districts,
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements
on California school districts regarding pesticide use in schools. Posting of notification prior
to the application of pesticides is now required, and IPM is stated as the preferred approach
to pest management in schools.

Requirements
Costs

Additional training of municipal employees will be required to address IPM techniques and
BMPs. IPM methods will likely increase labor cost for pest control which may be offset by lower
chemical costs.

Maintenance
Not applicable
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Supplemental Information
Further Detail of the BMP
Waste Management

Composting is one of the better disposal alternatives if locally available. Most municipalities
either have or are planning yard waste composting facilities as a means of reducing the amount
of waste going to the landfill. Lawn clippings from municipal maintenance programs as well as
private sources would probably be compatible with most composting facilities

Contractors and Other Pesticide Users

Municipal agencies should develop and implement a process to ensure that any contractor
employed to conduct pest control and pesticide application on municipal property engages in
pest control methods consistent with the IPM Policy adopted by the agency. Specifically,
municipalities should require contractors to follow the agency’s IPM policy, SOPs, and BMPs;
provide evidence to the agency of having received training on current IPM techniques when
feasible; provide documentation of pesticide use on agency property to the agency in a timely
manner.

References and Resources

King County Stormwater Pollution Control Manual. Best Management Practices for Businesses.
1995. King County Surface Water Management. July. On-line:

http://dnr.metrokec.gov/wlr/dss/spcm.htm

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities
http://ladpw.org/wmd/npdes/model links.cfm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1998.

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp _introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Landscaping and Lawn Care. Office of Water. Office of
Wastewater Management. On-line: http://www.epa.gov/npdes/menuofbmps/poll 8.htm
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Drainage System Maintenance

SC-74

Photo Credit: Geoff Brosseau

Description

As a consequence of its function, the stormwater conveyance
system collects and transports urban runoff that may contain
certain pollutants. Maintaining catch basins, stormwater inlets,
and other stormwater conveyance structures on a regular basis
will remove pollutants, prevent clogging of the downstream
conveyance system, restore catch basins’ sediment trapping
capacity, and ensure the system functions properly hydraulically
to avoid flooding.

Approach
Suggested Protocols
Catch Basins/Inlet Structures

m  Municipal staff should regularly inspect facilities to ensure
the following:

- Immediate repair of any deterioration threatening
structural integrity.

- Cleaning before the sump is 40% full. Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets (see SC-75 Waste
Handling and Disposal).

m Clean catch basins, storm drain inlets, and other conveyance
structures in high pollutant load areas just before the wet
season to remove sediments and debris accumulated during
the summer.

Objectives

m Contain
m Educate
m Reduce/Minimize

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Oxygen Demanding

RERNRARAAN™

CALIFORNIA STORMWATER
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SC-74 Drainage S_ystem Maintenance

m  Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Clean and repair as needed.

m  Keep accurate logs of the number of catch basins cleaned.
= Record the amount of waste collected.

m Store wastes collected from cleaning activities of the drainage system in appropriate
containers or temporary storage sites in a manner that prevents discharge to the storm
drain.

m  Dewater the wastes with outflow into the sanitary sewer if permitted. Water should be
treated with an appropriate filtering device prior to discharge to the sanitary sewer. If
discharge to the sanitary sewer is not allowed, water should be pumped or vacuumed to a
tank and properly disposed of. Do not dewater near a storm drain or stream.

m  Except for small communities with relatively few catch basins that may be cleaned manually,
most municipalities will require mechanical cleaners such as eductors, vacuums, or bucket
loaders.

Storm Drain Conveyance System

m Locate reaches of storm drain with deposit problems and develop a flushing schedule that
keeps the pipe clear of excessive buildup.

m  Collect flushed effluent and pump to the sanitary sewer for treatment.
Pump Stations
m  Clean all storm drain pump stations prior to the wet season to remove silt and trash.

= Do not allow discharge from cleaning a storm drain pump station or other facility to reach
the storm drain system.

m  Conduct quarterly routine maintenance at each pump station.
m Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

m  Sample collected sediments to determine if landfill disposal is possible, or illegal discharges
in the watershed are occurring.

Open Channel

m  Consider modification of storm channel characteristics to improve channel hydraulics, to
increase pollutant removals, and to enhance channel/creek aesthetic and habitat value.

m  Conduct channel modification/improvement in accordance with existing laws. Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, stream, or lake in California, must enter into a steam or
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
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(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS

Illicit Connections and Discharges

m During routine maintenance of conveyance system and drainage structures field staff should
look for evidence of illegal discharges or illicit connections:
- Isthere evidence of spills such as paints, discoloring, etc.
- Are there any odors associated with the drainage system
- Record locations of apparent illegal discharges/illicit connections
- Track flows back to potential dischargers and conduct aboveground inspections. This can
be done through visual inspection of up gradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.
- Once the origin of flow is established, require illicit discharger to eliminate the discharge.
m Stencil storm drains, where applicable, to prevent illegal disposal of pollutants. Storm drain
inlets should have messages such as “Dump No Waste Drains to Stream” stenciled next to
them to warn against ignorant or intentional dumping of pollutants into the storm drainage
system.
m Refer to fact sheet SC-10 Non-Stormwater Discharges.
Illegal Dumping
= Regularly inspect and clean up hot spots and other storm drainage areas where illegal
dumping and disposal occurs.
m Establish a system for tracking incidents. The system should be designed to identify the
following:
- Illegal dumping hot spots
- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)
- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)
- Responsible parties
m  Post “No Dumping” signs in problem areas with a phone number for reporting dumping and
disposal. Signs should also indicate fines and penalties for illegal dumping.
m Refer to fact sheet SC-10 Non-Stormwater Discharges.
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SC-74 Drainage S_ystem Maintenance

m The State Department of Fish and Game has a hotline for reporting violations called Cal TIP
(1-800-952-5400). The phone number may be used to report any violation of a Fish and
Game code (illegal dumping, poaching, etc.).

m The California Department of Toxic Substances Control’s Waste Alert Hotline, 1-800-
69TOXIC, can be used to report hazardous waste violations.

Training

m Train crews in proper maintenance activities, including record keeping and disposal.

= Only properly trained individuals are allowed to handle hazardous materials/wastes.

» Train municipal employees from all departments (public works, utilities, street cleaning,
parks and recreation, industrial waste inspection, hazardous waste inspection, sewer
maintenance) to recognize and report illegal dumping.

m Train municipal employees and educate businesses, contractors, and the general public in
proper and consistent methods for disposal.

m Train municipal staff regarding non-stormwater discharges (See SC-10 Non-Stormwater

Discharges).

Spill Response and Prevention

Refer to SC-11, Prevention, Control & Cleanup
Have spill cleanup materials readily available and in a known location.
Cleanup spills immediately and use dry methods if possible.

Properly dispose of spill cleanup material.

Other Considerations

Cleanup activities may create a slight disturbance for local aquatic species. Access to items
and material on private property may be limited. Trade-offs may exist between channel
hydraulics and water quality/riparian habitat. If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity). Other considerations
associated with storm drain flushing may include the availability of a water source, finding a
downstream area to collect sediments, liquid/sediment disposal, and disposal of flushed
effluent to sanitary sewer may be prohibited in some areas.

Regulations may include adoption of substantial penalties for illegal dumping and disposal.

Municipal codes should include sections prohibiting the discharge of soil, debris, refuse,
hazardous wastes, and other pollutants into the storm drain system.

Private property access rights may be needed to track illegal discharges up gradient.
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m Requirements of municipal ordinance authority for suspected source verification testing for
illicit connections necessary for guaranteed rights of entry.

Requirements
Costs

m  An aggressive catch basin cleaning program could require a significant capital and O&M
budget. A careful study of cleaning effectiveness should be undertaken before increased
cleaning is implemented. Catch basin cleaning costs are less expensive if vacuum street
sweepers are available; cleaning catch basins manually can cost approximately twice as
much as cleaning the basins with a vacuum attached to a sweeper.

m  Methods used for illicit connection detection (smoke testing, dye testing, visual inspection,
and flow monitoring) can be costly and time-consuming. Site-specific factors, such as the
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary. Encouraging reporting of illicit discharges by
employees can offset costs by saving expense on inspectors and directing resources more
efficiently. Some programs have used funds available from “environmental fees” or special
assessment districts to fund their illicit connection elimination programs.

Maintenance
m Two-person teams may be required to clean catch basins with vactor trucks.

m Identifying illicit discharges requires teams of at least two people (volunteers can be used),
plus administrative personnel, depending on the complexity of the storm sewer system.

m Arrangements must be made for proper disposal of collected wastes.

m  Requires technical staff to detect and investigate illegal dumping violations, and to
coordinate public education.

Supplemental Information
Further Detail of the BMP
Storm Drain flushing

Sanitary sewer flushing is a common maintenance activity used to improve pipe hydraulics and
to remove pollutants in sanitary sewer systems. The same principles that make sanitary sewer
flushing effective can be used to flush storm drains. Flushing may be designed to hydraulically
convey accumulated material to strategic locations, such as to an open channel, to another point
where flushing will be initiated, or over to the sanitary sewer and on to the treatment facilities,
thus preventing re-suspension and overflow of a portion of the solids during storm events.
Flushing prevents “plug flow” discharges of concentrated pollutant loadings and sediments. The
deposits can hinder the designed conveyance capacity of the storm drain system and potentially
cause backwater conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to
maintain adequate velocity to keep particles in suspension. An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe. Further upstream, water is pumped
into the line to create a flushing wave. When the upstream reach of pipe is sufficiently full to
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cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, releasing the backed up water and resulting in the cleaning of the storm drain segment.

To further reduce the impacts of stormwater pollution, a second inflatable device, placed well
downstream, may be used to re-collect the water after the force of the flushing wave has
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment. In some cases, an interceptor structure may be more practical or
required to re-collect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and
population density. As a rule of thumb, the length of line to be flushed should not exceed 700
feet. At this maximum recommended length, the percent removal efficiency ranges between 65-
75 percent for organics and 55-65 percent for dry weather grit/inorganic material. The percent
removal efficiency drops rapidly beyond that. Water is commonly supplied by a water truck, but
fire hydrants can also supply water. To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm drain flushing.

Flow Management

Flow management has been one of the principal motivations for designing urban stream
corridors in the past. Such needs may or may not be compatible with the stormwater quality
goals in the stream corridor.

Downstream flood peaks can be suppressed by reducing through flow velocity. This can be
accomplished by reducing gradient with grade control structures or increasing roughness with
boulders, dense vegetation, or complex banks forms. Reducing velocity correspondingly
increases flood height, so all such measures have a natural association with floodplain open
space. Flood elevations laterally adjacent to the stream can be lowered by increasing through
flow velocity.

However, increasing velocity increases flooding downstream and inherently conflicts with
channel stability and human safety. Where topography permits, another way to lower flood
elevation is to lower the level of the floodway with drop structures into a large but subtly
excavated bowl where flood flows we allowed to spread out.

Stream Corridor Planning

Urban streams receive and convey stormwater flows from developed or developing watersheds.
Planning of stream corridors thus interacts with urban stormwater management programs. If
local programs are intended to control or protect downstream environments by managing flows
delivered to the channels, then it is logical that such programs should be supplemented by
management of the materials, forms, and uses of the downstream riparian corridor. Any
proposal for steam alteration or management should be investigated for its potential flow and
stability effects on upstream, downstream, and laterally adjacent areas. The timing and rate of
flow from various tributaries can combine in complex ways to alter flood hazards. Each section
of channel is unique, influenced by its own distribution of roughness elements, management
activities, and stream responses.
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Flexibility to adapt to stream features and behaviors as they evolve must be included in stream
reclamation planning. The amenity and ecology of streams may be enhanced through the
landscape design options of 1) corridor reservation, 2) bank treatment, 3) geomorphic
restoration, and 4) grade control.

Corridor reservation - Reserving stream corridors and valleys to accommodate natural stream
meandering, aggradation, degradation, and over bank flows allows streams to find their own
form and generate less ongoing erosion. In California, open stream corridors in recent urban
developments have produced recreational open space, irrigation of streamside plantings, and
the aesthetic amenity of flowing water.

Bank treatment - The use of armoring, vegetative cover, and flow deflection may be used to
influence a channel’s form, stability, and biotic habitat. To prevent bank erosion, armoring can
be done with rigid construction materials, such as concrete, masonry, wood planks and logs,
riprap, and gabions. Concrete linings have been criticized because of their lack of provision of
biotic habitat. In contrast, riprap and gabions make relatively porous and flexible linings.
Boulders, placed in the bed reduce velocity and erosive power.

Riparian vegetation can stabilize the banks of streams that are at or near a condition of
equilibrium. Binding networks of roots increase bank shear strength. During flood flows,
resilient vegetation is forced into erosion-inhibiting mats. The roughness of vegetation leads to
lower velocity, further reducing erosive effects. Structural flow deflection can protect banks
from erosion or alter fish habitat. By concentrating flow, a deflector causes a pool to be scoured
in the bed.

Geomorphic restoration — Restoration refers to alteration of disturbed streams so their form
and behavior emulate those of undisturbed streams. Natural meanders are retained, with
grading to gentle slopes on the inside of curves to allow point bars and riffle-pool sequences to
develop. Trees are retained to provide scenic quality, biotic productivity, and roots for bank
stabilization, supplemented by plantings where necessary.

A restorative approach can be successful where the stream is already approaching equilibrium.
However, if upstream urbanization continues new flow regimes will be generated that could
disrupt the equilibrium of the treated system.

Grade Control - A grade control structure is a level shelf of a permanent material, such as stone,
masonry, or concrete, over which stream water flows. A grade control structure is called a sill,
weir, or drop structure, depending on the relation of its invert elevation to upstream and
downstream channels.

A sill is installed at the preexisting channel bed elevation to prevent upstream migration of nick
points. It establishes a firm base level below which the upstream channel can not erode.

A weir or check dam is installed with invert above the preexisting bed elevation. A weir raises
the local base level of the stream and causes aggradation upstream. The gradient, velocity, and
erosive potential of the stream channel are reduced. A drop structure lowers the downstream
invert below its preexisting elevation, reducing downstream gradient and velocity. Weirs and
drop structure control erosion by dissipating energy and reducing slope velocity.
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When carefully applied, grade control structures can be highly versatile in establishing human
and environmental benefits in stabilized channels. To be successful, application of grade control
structures should be guided by analysis of the stream system both upstream and downstream
from the area to he reclaimed.

Examples

The California Department of Water Resources began the Urban Stream Restoration Program in
1985. The program provides grant funds to municipalities and community groups to implement
stream restoration projects. The projects reduce damages from streambank aid watershed
instability arid floods while restoring streams’ aesthetic, recreational, and fish and wildlife
values.

In Buena Vista Park, upper floodway slopes are gentle and grassed to achieve continuity of
usable park land across the channel of small boulders at the base of the slopes.

The San Diego River is a large, vegetative lined channel, which was planted in a variety of
species to support riparian wildlife while stabilizing the steep banks of the floodway.

References and Resources

Ferguson, B.K. 1991. Urban Stream Reclamation, p. 324-322, Journal of Soil and Water
Conservation.

Los Angeles County Stormwater Quality. Public Agency Activities Model Program. On-line:
http://ladpw.org/wmd/npdes/public TC.cfm

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July.

1998.

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp _introduction.asp

Santa Clara Valley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff
Management Plan. September 1997, updated October 2000.

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program
(URMP) Municipal Activities Model Program Guidance. 2001. Project Clean Water.
November.

United States Environmental Protection Agency (USEPA). 1999. Stormwater Management Fact
Sheet Non-stormwater Discharges to Storm Sewers. EPA 832-F-99-022. Office of Water,
Washington, D.C. September.

United States Environmental Protection Agency (USEPA). 1999. Stormwater O&M Fact Sheet
Catch Basin Cleaning. EPA 832-F-99-011. Office of Water, Washington, D.C. September.
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Drainage System Maintenance SC-74

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Illegal Dumping Control. On line:
http://www.epa.gov/npdes/menuofbmps/poll 7.htm

United States Environmental Protection Agency (USEPA). 2002. Pollution Prevention/Good
Housekeeping for Municipal Operations Storm Drain System Cleaning. On line:
http://www.epa.gov/npdes/menuofbmps/poll 16.htm
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Storm Drain Signage SD-13

Design Objectives

Maximize Infiltration
Provide Retention
Slow Runoff

Minimize Impervious Land
Coverage

— Prohibit Dumping of Improper
Materials

Contain Pollutants

Collect and Convey

Description
Waste materials dumped into storm drain inlets can have severe impacts on receiving and
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that
are typically placed directly adjacent to storm drain inlets.

Approach

The stencil or affixed sign contains a brief statement that prohibits dumping of improper
materials into the urban runoff conveyance system. Storm drain messages have become a
popular method of alerting the public about the effects of and the prohibitions against waste
disposal.

Suitable Applications

Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area
where contributions or dumping to storm drains is likely.

Design Considerations

Storm drain message markers or placards are recommended at all storm drain inlets within the
boundary of a development project. The marker should be placed in clear sight facing toward
anyone approaching the inlet from either side. All storm drain inlet locations should be
identified on the development site map.

Designing New Installations

The following methods should be considered for inclusion in the
project design and show on project plans:

= Provide stenciling or labeling of all storm drain inlets and
catch basins, constructed or modified, within the project area
with prohibitive language. Examples include “NO DUMPING

January 2003 California Stormwater BMP Handbook 1of2
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SD-13 Storm Drain Signage

— DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.

m  Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping
at public access points along channels and creeks within the project area.

Note - Some local agencies have approved specific signage and/or storm drain message placards
for use. Consult local agency stormwater staff to determine specific requirements for placard
types and methods of application.

Redeveloping Existing Installations

Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.)
define “redevelopment” in terms of amounts of additional impervious area, increases in gross
floor area and/or exterior construction, and land disturbing activities with structural or
impervious surfaces. If the project meets the definition of “redevelopment”, then the
requirements stated under “ designing new installations™ above should be included in all project
design plans.

Additional Information
Maintenance Considerations

m Legibility of markers and signs should be maintained. If required by the agency with
jurisdiction over the project, the owner/operator or homeowner’s association should enter
into a maintenance agreement with the agency or record a deed restriction upon the
property title to maintain the legibility of placards or signs.

Placement
m Signage on top of curbs tends to weather and fade.

m Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms.

Supplemental Information
Examples

m  Most MS4 programs have storm drain signage programs. Some MS4 programs will provide
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program.

Other Resources

A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County
Department of Public Works, May 2002.

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of
San Diego, and Cities in San Diego County, February 14, 2002.

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood
Control District, and the Incorporated Cities of Orange County, Draft February 2003.

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures,
July 2002.
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Vegetated Swale TC-30

Design Considerations

m Tributary Area

m Area Required

m Slope

m Water Availability

Description

Vegetated swales are open, shallow channels with vegetation

covering the side slopes and bottom that collect and slowly Targeted Constituents

Sediment
Nutrients
Trash
Metals
Bacteria

convey runoff flow to downstream discharge points. They are
designed to treat runoff through filtering by the vegetation in the
channel, filtering through a subsoil matrix, and/or infiltration
into the underlying soils. Swales can be natural or manmade.
They trap particulate pollutants (suspended solids and trace
metals), promote infiltration, and reduce the flow velocity of ,
stormwater runoff. Vegetated swales can serve as part of a il ""”‘? e
stormwater drainage system and can replace curbs, gutters and Organics

storm sewer systems. Legend (Removal Effectiveness)

® Llow B High
A Medium

ERREREAA
> o> 0 0>

California Experience

Caltrans constructed and monitored six vegetated swales in
southern California. These swales were generally effective in
reducing the volume and mass of pollutants in runoff. Even in
the areas where the annual rainfall was only about 10 inches/yr,
the vegetation did not require additional irrigation. One factor
that strongly affected performance was the presence of large
numbers of gophers at most of the sites. The gophers created
earthen mounds, destroyed vegetation, and generally reduced the
effectiveness of the controls for TSS reduction.

Advantages

m If properly designed, vegetated, and operated, swales can
serve as an aesthetic, potentially inexpensive urban

development or roadway drainage conveyance measure with
significant collateral water quality benefits.

CALIFORNIA STORMWATER
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TC-30 Vegetated Swale

Roadside ditches should be regarded as significant potential swale/buffer strip sites and
should be utilized for this purpose whenever possible.

Limitations

Can be difficult to avoid channelization.
May not be appropriate for industrial sites or locations where spills may occur

Grassed swales cannot treat a very large drainage area. Large areas may be divided and
treated using multiple swales.

A thick vegetative cover is needed for these practices to function properly.
They are impractical in areas with steep topography.

They are not effective and may even erode when flow velocities are high, if the grass cover is
not properly maintained.

In some places, their use is restricted by law: many local municipalities require curb and
gutter systems in residential areas.

Swales are mores susceptible to failure if not properly maintained than other treatment
BMPs.

Design and Sizing Guidelines

Flow rate based design determined by local requirements or sized so that 85% of the annual
runoff volume is discharged at less than the design rainfall intensity.

Swale should be designed so that the water level does not exceed 2/3rds the height of the
grass or 4 inches, which ever is less, at the design treatment rate.

Longitudinal slopes should not exceed 2.5%

Trapezoidal channels are normally recommended but other configurations, such as
parabolic, can also provide substantial water quality improvement and may be easier to mow
than designs with sharp breaks in slope.

Swales constructed in cut are preferred, or in fill areas that are far enough from an adjacent
slope to minimize the potential for gopher damage. Do not use side slopes constructed of
fill, which are prone to structural damage by gophers and other burrowing animals.

A diverse selection of low growing, plants that thrive under the specific site, climatic, and
watering conditions should be specified. Vegetation whose growing season corresponds to
the wet season are preferred. Drought tolerant vegetation should be considered especially
for swales that are not part of a regularly irrigated landscaped area.

The width of the swale should be determined using Manning’s Equation using a value of
0.25 for Manning’s n.

20f 13 California Stormwater BMP Handbook January 2003
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Vegetated Swale TC-30

Construction/Inspection Considerations

= Include directions in the specifications for use of appropriate fertilizer and soil amendments
based on soil properties determined through testing and compared to the needs of the
vegetation requirements.

m Install swales at the time of the year when there is a reasonable chance of successful
establishment without irrigation; however, it is recognized that rainfall in a given year may
not be sufficient and temporary irrigation may be used.

m If sod tiles must be used, they should be placed so that there are no gaps between the tiles;
stagger the ends of the tiles to prevent the formation of channels along the swale or strip.

m  Use aroller on the sod to ensure that no air pockets form between the sod and the soil.

m  Where seeds are used, erosion controls will be necessary to protect seeds for at least 75 days
after the first rainfall of the season.

Performance

The literature suggests that vegetated swales represent a practical and potentially effective
technique for controlling urban runoff quality. While limited quantitative performance data
exists for vegetated swales, it is known that check dams, slight slopes, permeable soils, dense
grass cover, increased contact time, and small storm events all contribute to successful pollutant
removal by the swale system. Factors decreasing the effectiveness of swales include compacted
soils, short runoff contact time, large storm events, frozen ground, short grass heights, steep
slopes, and high runoff velocities and discharge rates.

Conventional vegetated swale designs have achieved mixed results in removing particulate
pollutants. A study performed by the Nationwide Urban Runoff Program (NURP) monitored
three grass swales in the Washington, D.C., area and found no significant improvement in urban
runoff quality for the pollutants analyzed. However, the weak performance of these swales was
attributed to the high flow velocities in the swales, soil compaction, steep slopes, and short grass
height.

Another project in Durham, NC, monitored the performance of a carefully designed artificial
swale that received runoff from a commercial parking lot. The project tracked 11 storms and
concluded that particulate concentrations of heavy metals (Cu, Pb, Zn, and Cd) were reduced by
approximately 50 percent. However, the swale proved largely ineffective for removing soluble
nutrients.

The effectiveness of vegetated swales can be enhanced by adding check dams at approximately
17 meter (50 foot) increments along their length (See Figure 1). These dams maximize the
retention time within the swale, decrease flow velocities, and promote particulate settling.
Finally, the incorporation of vegetated filter strips parallel to the top of the channel banks can
help to treat sheet flows entering the swale.

Only 9 studies have been conducted on all grassed channels designed for water quality (Table 1).
The data suggest relatively high removal rates for some pollutants, but negative removals for
some bacteria, and fair performance for phosphorus.
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TC-30 Vegetated Swale

Table 1 Grassed swale pollutant removal efficiency data

Removal Efficiencies (% Removal)

Study TSS| TP | TN | NO; | Metals Bacteria Type

Caltrans 2002 77 8 67 66 83-90 -33 dry swales
Goldberg 1993 67.8 | 4.5 - 31.4 42-62 -100 grassed channel
%Z?gﬁgg:?)?ggoﬁghgion 60 | 45 - -25 2-16 -25 grassed channel
%Z?Eﬁgg:%?gg;g;ﬁg%gn 83 | 29 - -25 46-73 -25 grassed channel
'Wang et al., 1981 80 - - - 70—80 - dry swale
Dorman et al., 1989 98 18 - 45 37—-81 - dry swale
Harper, 1988 87 | 83 84 80 88—g0 - dry swale
Kercher et al., 1983 99 99 99 99 99 - dry swale
Harper, 1988. 81 17 40 52 37—-69 - wet swale
Koon, 1995 67 39 - 9 -35t0 6 - wet swale

While it is difficult to distinguish between different designs based on the small amount of
available data, grassed channels generally have poorer removal rates than wet and dry swales,
although some swales appear to export soluble phosphorus (Harper, 1988; Koon, 1995). It is not
clear why swales export bacteria. One explanation is that bacteria thrive in the warm swale
soils.

Siting Criteria

The suitability of a swale at a site will depend on land use, size of the area serviced, soil type,
slope, imperviousness of the contributing watershed, and dimensions and slope of the swale
system (Schueler et al., 1992). In general, swales can be used to serve areas of less than 10 acres,
with slopes no greater than 5 %. Use of natural topographic lows is encouraged and natural
drainage courses should be regarded as significant local resources to be kept in use (Young et al.,
1996).

Selection Criteria (NCTCOG, 1993)
= Comparable performance to wet basins

m Limited to treating a few acres
m Availability of water during dry periods to maintain vegetation
m Sufficient available land area

Research in the Austin area indicates that vegetated controls are effective at removing pollutants
even when dormant. Therefore, irrigation is not required to maintain growth during dry
periods, but may be necessary only to prevent the vegetation from dying.
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Vegetated Swale TC-30

The topography of the site should permit the design of a channel with appropriate slope and
cross-sectional area. Site topography may also dictate a need for additional structural controls.
Recommendations for longitudinal slopes range between 2 and 6 percent. Flatter slopes can be
used, if sufficient to provide adequate conveyance. Steep slopes increase flow velocity, decrease
detention time, and may require energy dissipating and grade check. Steep slopes also can be
managed using a series of check dams to terrace the swale and reduce the slope to within
acceptable limits. The use of check dams with swales also promotes infiltration.

Additional Design Guidelines

Most of the design guidelines adopted for swale design specify a minimum hydraulic residence
time of 9 minutes. This criterion is based on the results of a single study conducted in Seattle,
Washington (Seattle Metro and Washington Department of Ecology, 1992), and is not well
supported. Analysis of the data collected in that study indicates that pollutant removal at a
residence time of 5 minutes was not significantly different, although there is more variability in
that data. Therefore, additional research in the design criteria for swales is needed. Substantial
pollutant removal has also been observed for vegetated controls designed solely for conveyance
(Barrett et al, 1998); consequently, some flexibility in the design is warranted.

Many design guidelines recommend that grass be frequently mowed to maintain dense coverage
near the ground surface. Recent research (Colwell et al., 2000) has shown mowing frequency or
grass height has little or no effect on pollutant removal.

Summary of Design Recommendations

1) The swale should have a length that provides a minimum hydraulic residence time of
at least 10 minutes. The maximum bottom width should not exceed 10 feet unless a
dividing berm is provided. The depth of flow should not exceed 2/3rds the height of
the grass at the peak of the water quality design storm intensity. The channel slope
should not exceed 2.5%.

2) A design grass height of 6 inches is recommended.

3) Regardless of the recommended detention time, the swale should be not less than
100 feet in length.

4) The width of the swale should be determined using Manning’s Equation, at the peak
of the design storm, using a Manning’s n of 0.25.

5) The swale can be sized as both a treatment facility for the design storm and as a
conveyance system to pass the peak hydraulic flows of the 100-year storm if it is
located “on-line.” The side slopes should be no steeper than 3:1 (H:V).

6) Roadside ditches should be regarded as significant potential swale/buffer strip sites
and should be utilized for this purpose whenever possible. If flow is to be introduced
through curb cuts, place pavement slightly above the elevation of the vegetated areas.
Curb cuts should be at least 12 inches wide to prevent clogging.

7) Swales must be vegetated in order to provide adequate treatment of runoff. It is
important to maximize water contact with vegetation and the soil surface. For
general purposes, select fine, close-growing, water-resistant grasses. If possible,
divert runoff (other than necessary irrigation) during the period of vegetation
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TC-30 Vegetated Swale

establishment. Where runoff diversion is not possible, cover graded and seeded
areas with suitable erosion control materials.

Maintenance

The useful life of a vegetated swale system is directly proportional to its maintenance frequency.
If properly designed and regularly maintained, vegetated swales can last indefinitely. The
maintenance objectives for vegetated swale systems include keeping up the hydraulic and
removal efficiency of the channel and maintaining a dense, healthy grass cover.

Maintenance activities should include periodic mowing (with grass never cut shorter than the
design flow depth), weed control, watering during drought conditions, reseeding of bare areas,
and clearing of debris and blockages. Cuttings should be removed from the channel and
disposed in a local composting facility. Accumulated sediment should also be removed
manually to avoid concentrated flows in the swale. The application of fertilizers and pesticides
should be minimal.

Another aspect of a good maintenance plan is repairing damaged areas within a channel. For
example, if the channel develops ruts or holes, it should be repaired utilizing a suitable soil that
is properly tamped and seeded. The grass cover should be thick; if it is not, reseed as necessary.
Any standing water removed during the maintenance operation must be disposed to a sanitary
sewer at an approved discharge location. Residuals (e.g., silt, grass cuttings) must be disposed
in accordance with local or State requirements. Maintenance of grassed swales mostly involves
maintenance of the grass or wetland plant cover. Typical maintenance activities are
summarized below:

m Inspect swales at least twice annually for erosion, damage to vegetation, and sediment and
debris accumulation preferably at the end of the wet season to schedule summer
maintenance and before major fall runoff to be sure the swale is ready for winter. However,
additional inspection after periods of heavy runoff is desirable. The swale should be checked
for debris and litter, and areas of sediment accumulation.

m  Grass height and mowing frequency may not have a large impact on pollutant removal.
Consequently, mowing may only be necessary once or twice a year for safety or aesthetics or
to suppress weeds and woody vegetation.

m Trash tends to accumulate in swale areas, particularly along highways. The need for litter
removal is determined through periodic inspection, but litter should always be removed
prior to mowing.

=  Sediment accumulating near culverts and in channels should be removed when it builds up
to 75 mm (3 in.) at any spot, or covers vegetation.

m  Regularly inspect swales for pools of standing water. Swales can become a nuisance due to
mosquito breeding in standing water if obstructions develop (e.g. debris accumulation,
invasive vegetation) and/or if proper drainage slopes are not implemented and maintained.
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Vegetated Swale TC-30

Cost

Construction Cost

Little data is available to estimate the difference in cost between various swale designs. One
study (SWRPC, 1991) estimated the construction cost of grassed channels at approximately
$0.25 per fi2. This price does not include design costs or contingencies. Brown and Schueler
(1997) estimate these costs at approximately 32 percent of construction costs for most
stormwater management practices. For swales, however, these costs would probably be
significantly higher since the construction costs are so low compared with other practices. A
more realistic estimate would be a total cost of approximately $0.50 per ft2, which compares
favorably with other stormwater management practices.
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TC-30 Vegetated Swale

Maintenance Cost

Caltrans (2002) estimated the expected annual maintenance cost for a swale with a tributary
area of approximately 2 ha at approximately $2,700. Since almost all maintenance consists of
mowing, the cost is fundamentally a function of the mowing frequency. Unit costs developed by
SEWRPC are shown in Table 3. In many cases vegetated channels would be used to convey
runoff and would require periodic mowing as well, so there may be little additional cost for the
water quality component. Since essentially all the activities are related to vegetation
management, no special training is required for maintenance personnel.
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Vegetated Swale TC-30

() Cross section of swale with check dam.

Provide for scour
protection

Wy I

i.
Notation:

L =Length of swale impoundment area per check dam (ft}y  (h) Dimensional view of swale impoundment area.
Dg = Depth of check dam (ft)

S5 = Bottom slpe of swale (ft/ft)

W = Top width of check dam {ft)

Wp = Bottom width of check dam (ft)

242 = Ratio of horizontal to vertical change in swale side slope (ftift)
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Water Quality Inlet TC-50

. e Design Considerations
Description 9

Water quality inlets (WQIs), also commonly called trapping m Area Required
catch basins, oil/grit separators or oil/water separators, consist

of one or more chambers that promote sedimentation of coarse

materials and separation of free oil (as opposed to emulsified or

dissolved oil) from stormwater. Some WQIs also contain screens

to help retain larger or floating debris, and many of the newer

designs also include a coalescing unit that helps promote

oil/water separation. A typical WQI, as shown in the schematic,

consists of a sedimentation chamber, an oil separation chamber,

and a discharge chamber.

These devices are appropriate for capturing hydrocarbon spills,
but provide very marginal sediment removal and are not very
effective for treatment of stormwater runoff. WQIs typically
capture only the first portion of runoff for treatment and are
generally used for pretreatment before discharging to other best

management practices (BMPs). Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

QOil and Grease

Organics

Legend (Removal Effectiveness)

California Experience

Caltrans investigated the use of coalescing plate oil/water
separators at maintenance stations in Southern California.
Twenty-two maintenance stations were originally considered for
implementation of this technology; however, only one site
appeared to have concentrations that were sufficiently high to
warrant installation of an oil-water separator. Concentrations of
free oil in stormwater runoff observed during the course of the
study even from this site were too low for effective operation of
this technology, and no free oil was ever captured by the device. ® Low W High
A Medium

SSSSKSSASS
o> o o> o0

Advantages
= Can provide spill control.

Limitations

m  WQIs generally provide limited hydraulic and residuals
storage. Due to the limited storage, WQIs do not provide
substantial stormwater improvement.

m Standing water in the devices can provide a breeding ground
for mosquitoes.

m Certain designs maintain permanent sources of standing
water where mosquito and other vector breeding may to

occur.

Design and Sizing Guidelines _ CASQA

m  Water quality inlets are most effective for spill control and ca'si:z::::vat or

should be sized accordingly. Quality
Association
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TC-50 Water Quality Inlet

m  Designs that utilize covered sedimentation and filtration basins should be accessible to
vector control personnel via access doors to facilitate vector surveillance and controlling the
basins if needed.

Performance

WQIs are primarily utilized to remove sediment from stormwater runoff. Grit and sediment are
partially removed by gravity settling within the first two chambers. A WQI with a detention time
of 1 hour may expect to have 20 to 40 percent removal of sediments. Hydrocarbons associated
with the accumulated sediments are also often removed from the runoff through this process.
The WQI achieves slight, if any, removal of nutrients, metals and organic pollutants other than
free petroleum products (Schueler, 1992).

A 1993 MWCOG study found that an average of less than 5 centimeters (2 inches) of sediments
(mostly coarse-grained grit and organic matter) were trapped in the WQIs. Hydrocarbon and
total organic carbon (TOC) concentrations of the sediments averaged 8,150 and 53,900
milligrams per kilogram, respectively. The mean hydrocarbon concentration in the WQI water
column was 10 milligrams per liter. The study also indicated that sediment accumulation did not
increase over time, suggesting that the sediments become re-suspended during storm events.
The authors concluded that although the WQI effectively separates oil and grease from water,
re-suspension of the settled matter appears to limit removal efficiencies. Actual removal only
occurs when the residuals are removed from the WQI (Schueler 1992).

A 1990 report by API found that the efficiency of oil and water separation in a WQI is inversely
proportional to the ratio of the discharge rate to the unit's surface area. Due to the small
capacity of the WQI, the discharge rate is typically very high and the detention time is very
short. For example, the MWCOG study found that the average detention time in a WQI is less
than 0.5 hour. This can result in minimal pollutant settling (API, 1990). However, the addition
of coalescing units in many current WQI units may increase oil/water separation efficiency.
Most coalescing units are designed to achieve a specific outlet concentration of oil and grease
(for example, 10-1 5m/L oil and grease).

Pollutant removal in stormwater inlets can be somewhat improved using inserts, which are
promoted for removal of oil and grease, trash, debris, and sediment. Some inserts are designed
to drop directly into existing catch basins, while others may require extensive retrofit
construction.

Siting Criteria

Oil/water separation units are often utilized in specific industrial areas, such as airport aprons,
equipment washdown areas, or vehicle storage areas. In these instances, runoff from the area of
concern will usually be diverted directly into the unit, while all other runoff is sent to the storm
drain downstream from the oil/water separator. Oil/water separation tanks are often fitted with
diffusion baffles at the inlets to prevent turbulent flow from entering the unit and resuspending
settled pollutants.

Additional Design Guidelines

Prior to WQI design, the site should be evaluated to determine if another BMP would be more
cost-effective in removing the pollutants of concern. WQIs should be used when no other BMP is
feasible. The WQI should be constructed near a storm drain network so that flow can be easily
diverted to the WQI for treatment (NVPDC, 1992). Any construction activities within the
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Water Quality Inlet TC-50

drainage area should be completed before installation of the WQI, and the drainage area should
be revegetated so that the sediment loading to the WQI is minimized.

WQIs are most effective for small drainage areas. Drainage areas of 0.4 hectares (1 acre) or less
are often recommended. WQIs are typically used in an off-line configuration (i.e., portions of
runoff are diverted to the WQI), but they can be used as on-line units (i.e., receive all runoff).
Generally, off-line units are designed to handle the first 1.3 centimeters (0.5 inches) of runoff
from the drainage areas. Upstream isolation/diversion structures can be used to divert the
water to the off-line structure (Schueler, 1992). On-line units receive higher flows that will likely
cause increased turbulence and resuspension of settled material, thereby reducing WQI
performance.

Oil/water separation tanks are often fitted with diffusion baffles at the inlets to prevent
turbulent flow from entering the unit and resuspending settled pollutants. WQIs are available
as pre-manufactured units or can be cast in place. Reinforced concrete should be used to
construct below-grade WQIs. The WQIs should be water tight to prevent possible ground water
contamination.

Maintenance

Typical maintenance of WQIs includes trash removal if a screen or other debris capturing device
is used, and removal of sediment using a vactor truck. Operators need to be properly trained in
WQI maintenance. Maintenance should include keeping a log of the amount of sediment
collected and the date of removal. Some cities have incorporated the use of GIS systems to track
sediment collection and to optimize future catch basin cleaning efforts.

One study (Pitt, 1985) concluded that WQIs can capture sediments up to approximately 60
percent of the sump volume. When sediment fills greater than 60 percent of their volume, catch
basins reach steady state. Storm flows can then resuspend sediments trapped in the catch basin,
and will bypass treatment. Frequent clean-out can retain the volume in the catch basin sump
available for treatment of stormwater flows.

At a minimum, these inlets should be cleaned at least twice during the wet season. Two studies
suggest that increasing the frequency of maintenance can improve the performance of catch
basins, particularly in industrial or commercial areas. One study of 60 catch basins in Alameda
County, California, found that increasing the maintenance frequency from once per year to twice
per year could increase the total sediment removed by catch basins on an annual basis (Mineart
and Singh, 1994). Annual sediment removed per inlet was 54 pounds for annual cleaning, 70
pounds for semi-annual and quarterly cleaning, and 160 pounds for monthly cleaning. For
catch basins draining industrial uses, monthly cleaning increased total annual sediment
collected to six times the amount collected by annual cleaning (180 pounds versus 30 pounds).
These results suggest that, at least for industrial uses, more frequent cleaning of catch basins
may improve efficiency.

BMPs designed with permanent water sumps, vaults, and/or catch basins (frequently installed
below-ground) can become a nuisance due to mosquito and other vector breeding. Preventing
mosquito access to standing water sources in BMPs (particularly below-ground) is the best
prevention plan, but can prove challenging due to multiple entrances and the need to maintain
the hydraulic integrity of the system. BMPs that maintain permanent standing water may
require routine inspections and treatments by local mosquito and vector control agencies to
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suppress mosquito production. Standing water in oil/water separators may contain sufficient
floating hydrocarbons to prevent mosquito breeding, but this is not a reliable control alternative
to vector exclusion or chemical treatment.

Cost

A typical pre-cast catch basin costs between $2,000 and $3,000; however, oil/water separators
can be much more expensive. The true pollutant removal cost associated with catch basins,
however, is the long-term maintenance cost. A vactor truck, the most common method of catch
basin cleaning, costs between $125,000 and $150,000. This initial cost may be high for smaller
Phase II communities. However, it may be possible to share a vactor truck with another
community. Typical vactor trucks can store between 10 and 15 cubic yards of material, which is
enough storage for three to five catch basins. Assuming semi-annual cleaning, and that the
vactor truck could be filled and material disposed of twice in one day, one truck would be
sufficient to clean between 750 and 1,000 catch basins. Another maintenance cost is the staff
time needed to operate the truck. Depending on the regulations within a community, disposal
costs of the sediment captured in catch basins may be significant.
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andscaping and gar

maintenance activities
can be major contributors to
water pollution. Soils, yard
wastes, over-watering and
garden chemicals become
part of the urban runoff mix
that winds its way through
streets, gutters and storm
drains before entering lakes,
rivers, streams, etc. Urban
runoff pollution contami-
nates water and harms

aquatic life!

In Riverside County, report illegal discharges

into the storm drain, call

1-800-506-2555

“Only Rain Down the Storm Drain”

Important Links:

Riverside County Household Hazardous
Waste Collection Information
1-800-304-2226 or www.rivcowm.org

Riverside County Backyard
Composting Program

1-800-366-SAVE

Integrated Pest Management (IPM)Solutions
www.ipm.ucdavis.edu

California Master Gardener Programs

www.mastergardeners.org
www.camastergardeners.ucdavis.edu

California Native Plant Society
WWW.CNpS.org

The Riverside County “Only Rain Down the Storm Drain”
Pollution Prevention Program gratefully acknowledges
Orange County's Storm Water Program for their
contribution to this brochure.

...Only Rain Down
...the Storm Drain

What you should know for...
Landscape and Gardening

Best Management tips for:
® Professionals

® Novices

® Landscapers

® Gardeners

® (Cultivators




Tips for Landscape & Gardening

This brochure will help you to get the most
of your lawn and gardening efforts and keep our
waterways clean. Clean waterways provide
recreation, establish thriving fish habitats, secure
safe sanctuaries for wildlife, and add beauty to
our communities. NEVER allow gardening
products or waste water to enter the street,
gutter or storm drain.

General Landscaping Tips

@ Protect stockpiles and materials from wind
and rain by storing them under tarps or
secured plastic sheeting.

@ Prevent erosion of
slopes by planting fast-
growing, dense ground §%
covering plants. These
will shield and bind the
soil.

@ Plant native vegetation
to reduce the amount
of water, fertilizers and
pesticides applied to
the landscape.

@ Never apply pesticides or fertilizers when rain
is predicted within the next 48 hours.

Garden & Lawn Maintenance

@® Do not overwater. Use irrigation practices
such as drip irrigation, soaker hoses or micro-
spray systems. Periodically inspect and fix
leaks and misdirected sprinklers.

@® Do not rake or blow leaves, clippings or
pruning waste into the street, gutter or storm
drain. Instead, s . S
dispose of green § -
waste by com- |
posting, hauling
it to a per- §
mitted landfill, 2
or recycling it g
through your @
city's program.

@ Consider recycling your green waste and
adding “nature’s own fertilizer” to your lawn
or garden.

@ Read labels and use only as directed. Do not
over-apply pesticides or fertilizers. Apply to
spots as needed, rather than blanketing an
entire area.

@ Store pesticides, fertilizers and other
chemicals in a dry covered area to prevent
exposure that may result in the deterioration
of containers and packaging.

@ Rinse empty pesticide containers and re-use
rinse water as you would use the product.
Do not dump rinse water down storm drains
or sewers. Dispose of empty containers in
the trash.

@ When available, use non-toxic alternatives to
traditional pesticides, and use pesticides
specifically designed to control the pest you
are targeting.

@® Try natural long-term common sense
solutions first. Integrated Pest Management
(IPM) can provide landscaping guidance and
solutions, such as:

& Physical Controls - Try hand picking,
barriers, traps or caulking holes to
control weeds and pests.

¢ Biological Controls - Use predatory
insects to control harmful pests.

¢ Chemical Controls - Check out
www.ipm.ucdavis.edu before using
chemicals. Remember, all chemicals
should be used cautiously and in
moderation.

@ I ferdilizer is spilled, sweep up the spill before
irrigating. If the spill is liquid, apply an
absorbent material such as cat litter, and then
sweep it up and dispose of it in the trash.

@ Take unwanted pesticides to a Household
Waste Collection Center to be recycled.

@ Dumping toxics into the street, gutter or
storm drain is illegal!

www.bewaterwise.com Great water
conservation tips and drought tolerant
garden designs.

www.ourwaterourworld.com Learn how to

safely manage home and garden pests.

Additional information can also be found on
the back of this brochure.




For Information:

For information on “closed-loop” suppliers
and recycling/disposal vendors, contact:
County of Riverside
Health Services Agency
Department of Environmental Health
at (909) 358-5055.

SPILL RESPONSE AGENCY:
HAZ-MAT: (909) 358-5055
AFTER 5:00 P.M.: (909) 358-5245 or 911

HAazARDOUS WASTE DISPOSAL: (909) 358-5055

RECYCLING INFORMATION: 1-800-366-SAVE

TO REPORT ILLEGAL DUMPING OR A CLOGGED
STORM DRAIN: 1-800-506-2555

To order additional brochures or to obtain information
on other pollution prevention activities,
call: (909) 955-1111.

The Cities and County of Riverside
StormWater/CleanWater Protection Program

1-800-506-2555

Storm\WVater

o BA'AE
PROTECTION PROGRAM

Riverside County gratefully acknowledges the Santa Clara
Valley Nonpoint Source Pollution Control Program, Alameda
Countywide Clean Water Program and the San Bernardino
County Stormwater Program for information provided in this
brochure.

StormWater Pollution

What you should know for...

THE
FOOD SERVICE
INDUSTRY

Best Management
Practices (BMPS)
for:

- Restaurants

> Grocery Stores
o Delicatessens

- Bakeries

Storm\Water Pollution . . . What You Should Know

Riverside County has two drainage systems - sanitary sewers and storm drains. The storm
drain system is designed to help prevent flooding by carrying excess rainwater away from
streets. Since the storm drain system does not provide for water treatment, it also serves the
unintended function of transporting pollutants directly to our waterways.

Unlike sanitary sewers, storm drains
are not connected to a treatment
plant - they flow directly to our

local streams, rivers and lakes.

Waste or washwater generated by the food service
industry often contains materials such as food
wastes, oil, grease, detergents, and degreasers.
These materials can degrade local waters when
allowed to flow into a storm drain system.

Stormwater pollution causes as much as 60% of our
water pollution problem. It jeopardizes the quality of
our waterways and poses a threat to groundwater
resources if pollutants percolate through soil.

The Cities and County of Riverside
StormWater/Clean\Water Protection Program

Since preventing pollution is much easier, and less costly, than cleaning up “after the fact,” the Cities
and County of Riverside StormWater/CleanWater Protection Program informs residents and
businesses on pollution prevention activities such as the Best Management Practices (BMPSs)
described in this pamphlet.

The Cities and County of Riverside have adopted ordinances for stormwater management and
discharge control. In accordance with state and federal law, these local stormwater ordinances
prohibit the discharge of wastes into the storm drain system or local surface waters. This includes
discharges from the food service industry containing food wastes, oil, grease, detergents, and
degreasers.

PLEASE NOTE: A common stormwater pollution problem associated with the food
service industry is the discharge of washwater into alleys and gutters, and the hosing
down of outdoor areas. Often, these activities flush pollutants into the storm drain
system. The discharges of pollutants is strictly prohibited by local ordinances and
state and federal regulations.



A Menu of Activities . . . to Keep Our Water Clean

Cleanin’ It Right . . .

Pour mop and wash water into the mop sink
or down floor drains . . . not into gutters,
alleys,

parking lots or
a storm drain.
Wash greasy
equipment only
in designated
wash areas
which are
properly
connected to
the sewer system with an appropriate
oil/water separator. Also, avoid washing
kitchen mats, garbage containers, and other
items in areas where wastewater is likely to
flow into a storm drain.

Watch Out For Spills . ..

Use dry methods for spill cleanup. Don’t hose
down outside spills.
Use rags or
absorbents such as
cat litter and then
dispose of in the
garbage, or handle

as appropriate. If
necessary, mop the
area with a minimum
amount of water

=g

Proper Storage and
Disposal . ..

General cleaners, floor cleaners, solvents,
and detergents often
contain toxic substances.
Read labels carefully and
store and dispose of these
products properly.

REMEMBER: Don't throw
toxic waste into the trash |
or into a storm drain. To =l
report toxic spill call 911.
For information on
hazardous waste pick-upl-
call (909) 358-5055.

Grease and Qil . ..

Handle and dispose of grease properly. Save
used cooking grease and oil for recycling in
tallow bins or sealed containers. Never pour
grease into a sink, floor drain, dumpster or
stormdrain.
Watch out for,
and report to
management,
overflowing
grease
interceptors.
Call (909) 358-5172
for disposal
information.

How ‘Bout That
Dumpster . . .

Keep dumpster and loading dock areas clean.
Control litter by sweeping - don’'t hose down
the area. Replace

leaky dumpsters 5
and keep lids y
closed to keep out T/} /AT B—7
rainwater <

& \
B s

oy

Use Water-Friendly
Products.. ..

Whenever possible, purchase water-based
cleaning products. Look for products
labeled “non-toxic,”

“non-petroleum based,”

“ammonia-free,”
“phosphate-free,”
and “perfume-free, BERAE
or “readily o
biodegradable.”

Everyone contributes a little to the problem of stormwater pollution. Now it's time for all of us to become part of the solution!

Outdoor/Sidewalk
Areas . ..

Sweep up food particles, cigarette butts, and
trash from outdoor dining areas before

rinsing or steam cleaning.
Don't use toxic bleaches
or detergents when -

outdoor dining
areas, entrances
or surrounding

sidewalk areas.

You may be already implementing many of
the BMPs prescribed in this brochure.
However, if you discover any potential
problem areas, please consider using one or
more of the recommended BMPS.

Also, please note that the Riverside County
Environmental Health Department will
monitor potential sources of stormwater
pollution activities during regularly scheduled
inspections of food service facilities. If Health
Department staff observe activities which
may be contributing to stormwater pollution,
suggestions will be provided and/or use of
prescribed BMPS listed in this brochure will
be offered.

Please remember:

/___NO DUMPING V4

oNLY RAIN | [E! N THE DRAIN
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You can have a garden that is beautiful and water-
wise by following these basic principles:

e Use less thirsty plants in your garden. Keep turf
grass (the thirstiest plant of all!) to a minimum. Use
warm-season turf and look for native and California
Friendly plants that are well suited to regional

and local conditions. Warm season turf include St.
Augustine for shaded lawns and Zoysia ‘Victoria’,
De Anza or hybrid Bermuda for sunny lawns. Log on
to bewaterwise.com and check out the California
Friendly Gardening Guide, with garden templates,
pictures and information on plants that look great
and use little water.

e Water plants only when needed. Water in the early
morning, when evaporation is low and air is calmer.
Avoid runoff and over spray. Use tools such as the
Watering Calculator and Watering Index (you can find
them at bewaterwise.com) to adjust watering times
to plant needs. Cash in on rebates for smart sprinkler
controllers and precision rotating sprinkler heads.

e Group plants thoughtfully. When selecting trees,
shrubs, ground covers, perennials and annuals for
your garden, look for varieties that naturally grow

together and use about the same amount of water.






Sprinklers

If you have automatic sprinklers, chances are you are
watering more often than needed. Follow these simple
steps to make sure you are using the right amount of
water.

* Re-examine your watering schedule by using the
Watering Calculator at bewaterwise.com. It takes into
account variables like plant needs, soil conditions and
weather.

 Reduce irrigation cycles by 1-3 minutes or eliminate
one cycle per week and save 15-25 gallons per
minute and up to 250 gallons per cycle.

e Water only before 8 am to reduce evaporation and
wind interference and save 20-25 gallons per day.

¢ |nvest in a “smart controller” and let it adjust your
watering needs automatically. Smart controllers take
over decisions about when and how much to water and
save about 40 gallons a day.

 Replace the sprinklers. Upgrade your sprinklers
with new, water-saving rotary nozzles that keep your
landscape healthy while reducing run-off.

* Adjust sprinklers to prevent overspray and runoff and
save 15-25 gallons per day.

¢ Repair leaks and broken sprinkler heads and save up
to 20 gallons per leak per day.

e If you consult a landscape contractor, ask them about
their knowledge of water-efficient landscaping.
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What is stormwater zunaff?

Polluted stormwater runoff can have
many adverse effects on plants, fish,
Stormwater runoff occurs when precipitation animals, and people.

from rain or snowmelt flows over the ground.

¢ Sediment can cloud the water

Impervious surfaces like driveways, sidewalks, and make it difficult or
and streets prevent stormwater from impossible for aquatic plants to
naturally soaking into the ground. grow. Sediment also can

destroy aquatic habitats.

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can't exist in water with low
dissolved oxygen levels.

¢ Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures

necessary.

Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.

¢ Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

¢ Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to |
a lake, stream, river, wetland, or coastal water. Anything that |
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.
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Auto care

Washing your car and

_ degreasing auto parts at home Edueation i esseidial T chonging /)eop&,i behawion.
S canSnd et s i o el o o st s i
storm sewer system. Dumping Ud p ol U duains will bo eanied
automotive fluids into storm uuﬁealéd ilo o walerbody.

Pecga& o ,Mope/t@ du,bow of householil ,b'wdchZ Ul
conllain chewicall, such ai inseclivides, peilicides, poin
solrents, and wied wolon oil and cthon auile Huids.

Dow ¢ poun, Thews oo Tho qround ov inlor o duains.

drains has the same result as
dumping the materials directly
into a waterbody.

¢ Use a commercial car wash that treats or ped ca’m”g

recycles its wastewater, or wash your car on Permeable Pavement—Traditional concrete and
your yard so the water infiltrates into the asphalt don't allow water to soak into the ground.
ground. Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.

Lawn care ¢ Repair leaks and dispose of used auto fluids

and batteries at designated drop-off or

Excess fertilizers 5 '
recycling locations.

and pesticides
applied to lawns

Rain Barrels—You can
and gardens wash

collect rainwater from

otff and p;)llute Septic Pet waste rooftops in mosquito-
streams. In roof containers. The
addition, yard SRS Pet waste can be \P))\/ater can be used later on
clippings and Leaking and a major source of lawn or garden areas.
leaves can wash poorly bacteria and

into storm drains and contribute maintained excess nutrients Rain Gardens and
nutrients and organic matter to streams. septic in local waters. Grassy Swales—Specially

systems release nutrients and

designed areas planted
pathogens (bacteria and

¢ When walking ==
with native plants can provide natural places for

¢ Don't overwater your lawn. Consider

using a soaker hose instead of a
sprinkler.

¢ Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.

¢ Compost or mulch yard waste. Don’t
leave it in the street or sweep it into
storm drains or streams.

¢ Cover piles of dirt or mulch being
used in landscaping projects.

viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

¢ [nspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).

¢ Don't dispose of
household hazardous
waste in sinks or toilets.

your pet,

remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.

Vegetated Filter Strips—TFilter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

¢ Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.

¢ Cover grease storage and dumpsters
and keep them clean to avoid leaks.

¢ Report any chemical spill to the local

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.

¢ Divert stormwater away from disturbed or
exposed areas of the construction site.

¢ Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls and properly maintain them,
especially after rainstorms.

hazardous waste cleanup team.
They'll know the best way to keep
spills from harming the environment.

¢ Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

Automotive
Focilities
¢ Keep livestock away from streambanks and provide -

them a water source away from waterbodies.

¢ Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.

¢ Vegetate riparian areas along waterways.
¢ Rotate animal grazing to prevent soil erosion in fields.

¢ Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.

Improperly managed logging operations can result in erosion and

sedimentation. o .
¢ Clean up spills immediately and properly

¢ Conduct preharvest planning to prevent erosion and lower costs. dispose of cleanup materials.

¢ Use logging methods and equipment that minimize soil disturbance. ¢ Provide cover over fueling stations and
design or retrofit facilities for spill

¢ Plan and design skid trails, yard areas, and truck access roads to S A —

minimize stream crossings and avoid disturbing the forest floor.

¢ Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

¢ Construct stream crossings so that they minimize erosion and physical
changes to streams.

¢ Expedite revegetation of cleared areas. ¢ Install and maintain oil/water separators.




s stormwater flows over driveways,

lawns, and sidewalks, it picks

up debris, chemicals, dirt,
and other pollutants. Stormwater
can flow into a storm sewer
system or directly to a lake,
stream, river, wetland, or coastal
water. Anything that enters a
storm sewer system is discharged
untreated into the waterbodies
we use for swimming, fishing, and
providing drinking water. Polluted
runoff is the nation’s greatest threat to
clean water.

By practicing healthy household habits, homeowners can keep common
pollutants like pesticides, pet waste, grass clippings, and automotive fluids off
the ground and out of stormwater. Adopt these healthy household habits and
help protect lakes, streams, rivers, wetlands, and coastal waters. Remember
to share the habits with your neighbors!

Healthy Household Habits for Clean Water

Vehicle and Garage

e Use a commercial car wash or wash your car on a lawn or other unpaved surface to minimize
the amount of dirty, soapy water flowing into the storm drain and eventually into your local
waterbody.

*  Check your car, boat, motorcycle, and other machinery
and equipment for leaks and spills. Make repairs as soon as
possible. Clean up spilled fluids with an absorbent material
like kitty litter or sand, and don’t rinse the spills into a
nearby storm drain. Remember to properly dispose of the
absorbent material.

* Recycle used oil and other automotive fluids at
participating service stations. Don’t dump these
chemicals down the storm drain or dispose of them in
your trash.

Lawn and Garden

e Use pesticides and fertilizers sparingly. When use is
necessary, use these chemicals in the recommended
amounts. Avoid application if the forecast calls for rain;
otherwise, chemicals will be washed into your local
stream.

* Select native plants and grasses that are drought- and pest-
resistant. Native plants require less water, fertilizer, and pesticides.

* Sweep up yard debris, rather than hosing down areas. Compost or recycle yard
waste when possible.

* Don't overwater your lawn. Water during the cool times of the day, and don’t let water run off
into the storm drain.

*  Cover piles of dirt and mulch being used in landscaping projects to prevent these pollutants
from blowing or washing off your yard and into local waterbodies. Vegetate bare spots in your
yard to prevent soil erosion.

Home Repair and Improvement

* Before beginning an outdoor project, locate the nearest storm drains
and protect them from debris and other materials.

* Sweep up and properly dispose of construction debris such
as concrete and mortar.

* Use hazardous substances like paints, solvents, and
cleaners in the smallest amounts possible, and
follow the directions on the label. Clean up spills
immediately, and dispose of the waste safely. Store
substances properly to avoid leaks and spills.

e Purchase and use nontoxic, biodegradable, recycled,
and recyclable products whenever possible.

* (Clean paint brushes in a sink, not outdoors. Filter
and reuse paint thinner when using oil-based paints.
Properly dispose of excess paints through a household
hazardous waste collection program, or donate unused
paint to local organizations.

* Reduce the amount of paved area and increase the amount of
vegetated area in your yard. Use native plants in your landscaping
to reduce the need for watering during dry periods. Consider directing
downspouts away from paved surfaces onto lawns and other measures to increase
infiltration and reduce polluted runoff.
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WHEN IT RAINS

Remember: Only rain down the drain!

For more information, visit
www.epa.gov/npdes/stormwater
or
www.epa.gov/nps
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