Appendix 2: Construction Plans

Grading and Drainage Plans
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Appendix 3: Soils Information

Geotechnical Study and Other Infiltration Testing Data
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SOIL
EXPLORATION
COMPANY, INC.

Soil Engineering, Environmental Engineering, Materials Testing, Geology

October 9, 2019

Project No. 19197-01

TO: CJC Design, Inc.
22485 La Palma Ave., Ste. 202
Yorba Linda, CA 92887

ATTENTION: Fred Cohen

SUBJECT: Preliminary Soil Investigation, Liquefaction Evaluation and Infiltration Tests Report,
Proposed Gas Station, Convenience Store and Car Wash Site, 31800 Mission Trail (APN
363-172-016), City of Lake Elsinore, California

Introduction

In accordance with your authorization, Soil Exploration Co., Inc. has performed a preliminary soil
investigation, liquefaction evaluation and infiltration tests for the subject site (see Figure 2, Riverside County
Liquefaction Map for site location). The accompanying report presents a summary of our findings,
conclusions, recommendations and fimitations of our work for construction of the proposed gas station,
convenience store and car wash with associated parking and driveways.

Scope of Work

* Review solls, seismic, geologic, groundwater data and maps in our files.

* Perform exploration of the site by means of three 8” diameter borings, 18 to 31.5 feet deep, at readily
accessible locations,

» Field Engineer (California Registered RCE) for logging of the excavations, sampling of select solls,
observation of excavation resistance, record SPT blow counts and water seepage (if any).

e Perform basic laboratory testing on select soil samples, expected to include moisture, density,

expansion index, sieve analysis and water soluble sulfates.

Perform digitized search of known faults within a 50-mile radius of the site.

Determine California Building Code (CBC) 2016 seismic parameters for the site.

Consult with project architect/civil design engineer.

Perform three shallow infiltration tests at locations suggested by you.

Prepare a report of our findings, conclusions and recommendations for site preparation, including

overexcavation/removal depth, allowable bearing value, foundation/slab-on-grade depth/thickness

recommendations, excavation characteristics, lateral earth pressures for retaining walls design,

pavement thickness estimates for parking/driveways, liquefaction evaluation, general earthwork and

grading specifications, California Building Code (2016) seismic design coefficients, Cal/OSHA soil

classification and infiltration rate in inches/hour.

Existing Site Condition

The relatively flat, vacant site is located on the east side of Mission Trail, south of Diamond Drive, in the
City of Lake Elsinore, Riverside County, California. Mission Trail is a paved road with curbs, gutters and
sidewalks. Casino Drive borders the site on the east side. The site is bordered by a wood fence and a
chain link fence on the south side and by a chain link fence on the west side. Existing retail plazas are
located on adjacent properties to the north and south

7535 Jurupa Ave,, Unit C « Riverside, CA 92504 « Tel: (951) 688-7200 » Fax: (951) 688-7100
soilexploration@yahoo.com » www.soilexp.com



31800 Mission Trail Project No. 19197-01
Laxe Elsinore, California October 9, 2019

The approximate locations of the above and other features are shown on Exploratory Boring and
Infiltration Test Location Map, Plate 1. The base map is Site Plan prepared by CJC Design, Inc. of Yorba
Linda, California.

Proposed Development

We understand that a gas station, convenience store, car wash and related improvements are proposed at
the site. We understand that the proposed structures will be wood frame and/or CMU construction with
concrete slabs supported on prepared subgrade. Based on the relatively flat topography of the site, modest
cut or fill grading and no significant cut or fill slopes are proposed.

Field Work

Three exploratory borings were drilled on October 3, 2019, to a maximum depth of 31.5 feet below existing
ground surface, utilizing a B-53 mobile drill rig equipped with 8-inch diameter hollow stem auger. Refer to
Plate 1 for boring locations. Standard Penetration Tests (SPT) blow counts were recorded for the earth
materials. Relatively undisturbed samples of the soils were also obtained by utilizing California Ring
Sampler.

In general these borings revealed that the site area is underlain by alluvial soils consisting of silty sand and
sand/sand with gravel (USCS "SM” and “SP"). Bedrock was noted in our borings at depths of 17.5 to 30
feet. The earth materials are medium dense to very dense. USGS Geologic Map of the Elsinore
Quadrangle shows the site area is underiain with young alluvial-fan deposits (see Figure 1). Detaited
descriptions of the earth materials encountered are presented in the form of Geotechnical Boring Logs in
Appendix B.

Laboratory Testing

Laboratory tests were performed for select soils samples. The tests consisted primarily of natural moisture
contents, dry density, sieve analysis and water soluble sulfates. Laboratory test resuits are presented in
Appendix C and with Geotechnical Boring Logs in Appendix B.

Groundwater/Liquefaction

Groundwater, seepage or wet soils were not encountered in our exploratory borings, drilled to a maximum
depth of 31.5 feet, at the time this work was performed. Groundwater study is not within the scope of this
work.

Liquefaction [=valuation

Soil liquefaction is a process by which loose, saturated, fine granular deposits, such as fine sands, lose a
significant portion of their shear strength due to pore water pressure buildup resulting from cyclic loading,
such as that caused by an earthquake. In general, liquefaction potential is higher when the groundwater
table is less than 30 feet below ground surface. Soil liquefaction can lead to foundation bearing failures and
excessive settlements.

Based on Riverside County Liguefaction map, the site is located within an area of moderate liquefaction
potential (see Figure 2).

Soil Exploration Co., Inc. Page 2



31800 Mission Tralil
Lake Elsinore, California

Summary of conditions for the deep boring B-1 are as follows:

| Depth Class SPT Count Moisture Passing 200 Sieve | Compactness/

(ft) (USCS) (blows/foot) (%) , (%) Consistency
2.5 SM 43 | 3.5 34 Dense

5 SM 25/50 3.8 27 Very dense
10 SM 60/8" - - Very dense
15 SP 46 - - _ Dense

20 SP 51 3.3 _ 3 Very dense
25 Bedrock 50/6” 6.4 '| 7 | Very dense

Liquefaction Analysis/Dynamic Settlement: LiguefyPro

Liquefaction susceptibility using Standard Penetration Test data and laboratory grain size test results
were analyzed using LiquefyPro software (Version 5.59). Liguefaction analysis performed for this
evaluation included: [1] evaluation of soil consistency and compactness influencing liquefaction,
[2] correction of penetration resistance data to convert measured SPT N-values to standard Nec-values,
[3] calculating the earthquake induced stress ratio (CSR), [4] calculating cyclic resistance ratio (CRR),
[5] assume water table at 35 feet below the ground surface, and [6] evaluation of liquefaction potential
by calculating a factor of safety against liquefaction (FS), by dividing CRR by CRS. The software
output is presented in Appendix G.

The main observations of the results are as follows:

« Onsite soils at the site in general have a Safety Factor of 5.0 against liquefaction. Indicated
settlement of saturated and unsaturated sands is 0.00 in. and 0.35 in., respectively, with total
settlement of saturated and unsaturated sands of 0.35 in., with differential settiement of 0.176 to
0.233 in. in 30 feet.

o Liguefaction also involves lateral or horizontal displacement (lateral spreading) of essentially intact
biocks of surficial soils on slopes or toward a free-face slope such as river or canal bank. The
potential for and magnitude of lateral spreading is dependent upon many conditions, including the
presence of a relatively thick, continuous, potentially liquefiable sand layer and high slopes.
Subsurface information obtained for this study indicates that loose sands are not present and high
slopes are not anticipated. Based on currently available procedures, the site does not appear to be
susceptible to (lateral spread) ground surface disruption during a moderate seismic event.

Seismicity/Faulting

The site is not located within a currently designated Alquist-Priolo Earthquake Fault Zone or County of
Riverside fault zone.

A computer search of known Quaternary major faults within 50 miles of the site from USGS National
Seismic Hazard Maps is presented in Appendix D. Please note that it is probable that not all-active or
potentially active faults in the region have been identified. Furthermore, seismic potential of the smaller
and less notable faults is not sufficiently developed for assignment of maximum magnitudes and
associated levels of ground shaking that might occur at the site due to these faulits.

Soil Exploration Co., Inc. Page 3
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Conclusions

o Any vegetable matter, existing structures, old foundations, seepage pits, leach lines, septic tanks, old
fills, buried utilities/irrigation lines, etc. and deleterious materials associated with previous use of the
site would require removal from the proposed building/grading areas.

e Overexcavation and recompaction of surficial soils should be anticipated to provide adequate and
uniform support for the proposed building(s), pavement and settlement sensitive improvements. Al
earth materials encountered during our exploration can be excavated with normal grading equipment
in good working condition.

e Based on observations and soil classification, the expansion potential of the sandy foundation soils at
the site is expected to be very low (E1<20)

e The use of shallow spread footings and caissons appears feasible for the proposed building/canopy
columns support.

¢ Flooding potential of the site should be determined by the design civil engineer and considered in
planning and construction.

o Site is located approximately 1.00 mile from the Elsinore fault. The site is located in a region of
generally high seismicity, as is all of Southern California. During its design life, the site is expected to
experience moderate to strong ground motions from earthquakes on regional and/or nearby causative
faults.

o There is a 2 percent probability in 50 years (2475 year return period) that peak ground acceleration at
the site will exceed 0.898g (see Appendix D).

o Based on Riverside County Liguefaction map, the site is in an area of moderate liquefaction potential
(see Figure 2).

e The potential for seismically induced dynamic settlement of the onsite sandy soils during a strong
earthquake is low, however cannot be precluded. This would be partially mitigated by overexcavation
and recompaction of the upper foundations soils.

e Groundwater and/or seepage were not encountered during our subsurface investigation. Our
experience indicates that surface or near-surface groundwater conditions can develop in areas
where groundwater conditions did not exist prior to site development, especially in areas where a
substantial increase in surface water infiltration results from landscape irrigation. We have no way
of predicting depth to the groundwater which may fluctuate with seasconal changes and from one
year to the next due to precipitation, irrigation, land use, climatic conditions as well as other factors.
Subdrains, horizontal drains or other devices may be recommended in future for graded areas that
exhibit nuisance seepage conditions.

Recommenclations

Site Preparation/Qverexcavation

All grading and backfills should be performed in accordance with City of Lake Elsinore Grading
Ordinance and the attached General Earthwork and Grading Specifications (Appendix E), except as
modified in the text of this report. The proposed grading area should be cleared of existing structures,
vegetation and deleterious material which should be hauled off site.

Soil Exploration Co., Inc. Page 4
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New building/structure should be provided with a compacted fill mat that extends to at least 5 feet beyond
the structure fines in plan (where practical) and to a depth of at least 4 feet below existing ground or
proposed grade, whichever is deeper. The excavated bottom should be cleaned of roots, soft spots,
deleterious materials, old fills, etc. As a result, deeper excavations should not be preciuded. After
cleaning of the excavated bottom, the exposed surfaces should be further scarified to a depth of at least 6
inches, thoroughly watered and recompacted to at least S0 percent of the maximum dry density, as
determined by ASTM D1557-12 Test Method, prior to placement of fill. All fills should be compacted to at
least 90 percent of the maximum dry density.

In addition to the above recommendations, all foundation bottoms should be underlain by at least 3 feet of
compacted fill.

Compacted Fills/Imported Soils

Any soil to be placed as fill, whether presently onsite or import, should be approved by the soil engineer
or his representative prior to its placement. All onsite soils to be used as fill should be cleansed of any
roots or other deleterious materials. Cobbles larger than 3 inches in diameter should not be placed in
the vicinity of foundations and for utility line backfills. All fills should be placed in 6 to 8 inch loose lifts,
thoroughly watered, mixed and compacted to at least 90 percent relative compaction. This is relative to
the maximum dry density determined by ASTM 1557-12 Test Method.

Any imported soils should be sandy (preferably (USCS “SM” or “SW" and very low in expansion
potential, EI<20) and approved by the soil engineer. The soil engineer or his representative should
observe the placement of fill and take sufficient tests to verify the moisture content and the uniformity
and degree of compaction obtained.

Foundation Design/Footings

Following site preparation, the use of shallow spread footings is feasible. A maximum allowable bearing
value of 2000 psf is recommended. This bearing pressure has been established based on the
assumption that the footings will be embedded at least 18 inches below lowest adjacent firm grade and
into the onsite compacted soil mat, and measure at least 15 inches in width. Isolated column footings
should be embedded at least 24 inches below lowest adjacent firm grade. This bearing value may be
increased by one third for temporary (wind or seismic) loads. Reinforcement of the footings should be
determined by qualified structural engineer, however minimum reinforcement of two No. 5 bars at top and
two at bottom of continuous footings is recommended.

Foundation Design/Canopy Caisson

Typical canopy caisson should be 3.5 to 4 feet in diameter and extend to a depth of at least 6 feet
below ground surface. An allowable bearing value of 2000 psf and lateral bearing of 300 psf/ft
(maximum 3000 pcf) may be used in design.

Concrete Slals-On-Grade

Floor slabs-on-grade should be at least 4 inches thick and should be reinforced with at least No. 3 bars at
18-inches on-center both ways, properly centered in mid-thickness of slabs (structural recommendations
govern). Thicker slabs (at least 8 inches thick and supported on 4-inch thick aggregate base) should be
considered for canopy area and driveways by structural design engineer based on the use of facilities.

Soil Exploration Co., inc. Page 5
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A modular of subgrade reaction (k) value of 250 psi/inch may be used in the design of rigid slabs. A
moisture barrier comprised of 10-mil Visqueen with 2-inches of sand below the Visqueen should be
provided for office areas and where moisture intrusion from slabs-on-grade is objectionable. The
Visqueen member should be lapped and sealed around all utility conduits. We recommend that a
slipsheet (or equivalent) be utilized if grouted tiles or other crack sensitive flooring (such as marble tiles) is
planned directly on concrete slabs.

Concrete Joints

The joints spacing for concrete slabs should be determined by the project architect. Joints should be
laid out to form approximately square panels (equal transverse and longitudinal joint spacing).
Rectangular panels, with the long dimension no more than one-and-one-half times the short, may be
used when square panels are not feasible. The depth of longitudinal and transverse joints should be
one-fourth the depth of the slab thickness.

Joint layout should be adjusted so that the joints will line up with the corners of structures, small
foundations and other built-in structures. Acute angles or small pieces of slab curves as a result of
joints layout should not be permitted.

Concrete Slump/Curing

The use of mechanically compacted/dense concrete with slump not exceeding 4 inches is recommended.
Fresh concrete should be cured by protecting it against loss of moisture, rapid temperature change, and
mechanical injury for at least 3 days after placement. Moist curing, waterproof paper, white polyethylene
sheeting, white liquid membrane compound, or a combination thereof may be used. After finishing
operations have been completed, the entire surface of the newly placed concrete should be covered by
whatever curing medium is applicable to local conditions and approved by the engineer. The edges of
concrete slabs exposed by the removal of forms should be protected immediately to provide these
surfaces with continuous curing treatment equal to the method selected for curing the slab surfaces. The
contractor should have at hand and ready to install before actual placement begins the equipment needed
for adequate curing of the concrete.

Special Considerations/Excess Soils From Foundation Excavations

Excess soils generated from foundation excavations should not be placed on slabs and driveways without
proper moisture and compaction. Slab subgrade should be verified to contain 1.2 times the soil optimum
moisture content to a depth of 6 inches prior to placement of slab building materials. Moisture content
must be tested in the field by the soil engineer. The addition of fiber mesh in the concrete and careful
control of water/cement ratios may lessen the potential for slab cracking.

In hot or windy weather (80°F or 12 mph), the contractor must take appropriate curing precautions after
the placement of concrete. The use of mechanically compacted low slump concrete (not exceeding 4
inches at the time of placement) is recommended.

Lateral Earth Pressures

The followirig lateral earth pressures and soil parameters in conjunction with the above recommended
bearing value (2000 psf), may be used for design of canopy caissons and retaining walls with free
draining compacted backfills. If passive earth pressure and friction are combined to provide required
resistance to lateral forces, the value of the passive pressure should be reduced to two-thirds the following
recommendations:

Soil Exploration Co., Inc. Page 6
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Active Earth Pressure with level backfill (Pa) 35 pcf (EFP), drained, yielding
At Rest Pressure (Po) 55 pcf (EFP), drained, non-yielding (part of building wall)
Passive Earth Pressure (Pp) 250 pcf (EFP), drained, maximum of 2500 psf
Horizontal Coefficient of Friction (u) 0.30
Unit Soil Weight (y1) 120 pcf
Skin Friction Value (caissons) 300 psf/foot of bounding area of caisson

We recommend drainage for retaining walls to be provided in accordance with Plate 2 of this report.
Maximum precautions should be taken when placing drainage materials and during backfilling. Retaining
walls should be waterproofed in accordance with project architect recommendations. Al wall backfills
should be properly compacted to at least 90 percent relative compaction.

Seismic Considerations

The site is located approximately 1.00 mile from the Elsinore fault. The site soils class is D. Moderate to
strong ground shaking can be expected at the site and there is a 2 percent probability in 50 years (2475
year return period) that peak ground acceleration will exceed 0.898g. The site soil profile is Class D (stiff
soils). The structural engineer should consider City/County local codes, California Building Code (CBC)
2016 seismic data presented in this report (Appendix D), the latest requirements of the Structural
Engineers Association of Southern California and any other pertinent data in selecting design parameters.

Expansion Index and Soluble Suifates

Based on observation and soil classification, the expansion potential of the onsite soils is anticipated to
be very low (E1<20).

Results of tests also performed by Cal Land Engineering, Inc. of Brea, California on a select soil sample
indicate negligible soluble sulfate exposure (less than 0.1 percent water soluble sulfates by weight) (see
Appendix C). Concrete, mix, placement and curing for concrete should comply with ACI guidelines.
Based on sulfate test results, there is no restriction on cement type. However we recommend concrete
slump not exceeding 4 inches at the time of placement. Ferrous metal pipes should be protected in
accordance with recommendations of your structural or corrosion engineer.

Surface Drainage/Groundwater

The surface of the site should be graded to provide positive drainage away from structures and
foundations. Drainage should be directed to established swales and then to appropriate drainage
structures to minimize the possibility of serious erosion. Surface drainage must be directed and
maintained away from the foundations. Water, either natural or by irrigation, should not be permitted to
pond or saturate the surface soils.

Pavement Design/Subgrade-Base Compaction

On the basis of laboratory classification, we are of the opinion that the tentative new pavement design
may be based on an R-value on the order of 30 (or better) corresponding to near surface soils.
Considering this and based on typical traffic indices, the recommended pavement sections are outlined

as follows:
| Location | Ti Recommended Tentative Pavement Thickness
Heavy Truck/Traffic .65 4" asphalt concrete over 8" Class Il aggregate base
Concrete Fad Areas --- 8" PCC over 4" Class |l aggregate base
| Vehicle Drive Area .55 3" AC over 7" aggregate base
| Parking Area 4.5 3" AC over 4” aggregate base

Soil Exploration Co., Inc. Page 7
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The upper at least 12 inches of pavement subgrade soils should be recompacted to at least 95 percent
relative compaction per maximum dry density determined by ASTM D1557-12. The aggregate base should
also be compacted to at least 95 percent relative compaction. All subgrade and base must be firm and
unyielding without pumping condition prior to placement of asphalt concrete or PCC pavement.
Reinforcement of the concrete pavement (with at least No. 3 bars at 18-inches on-center) and use of 4000
psi concrete should also be a consideration.

Cal/OSHA Classification/Trench Excavations/Backfills

In general Cal/OSHA classification of onsite soils appears to be Type B.

Temporary trench excavations deeper than 5 feet should be shored or sloped at 1:1 or flatter in compliance
with Cal/OSHA requirements:

a.) The shoring should be designed by a qualified engineer experienced in the shoring design.

b.) The tops of any temporary unshored excavations should be barricaded to prevent vehicle and storage
loads within a 1:1 line projected upward from the bottom of the excavation or a minimum of & feet,
whichever is greater. If the temporary construction embankments, including shored excavations, are
to be maintained during the rainy season, berms are suggested along the tops of the excavations
where necessary to prevent runoff from entering the excavation and eroding the slope faces.

c.) The soils exposed in the excavations should be inspected during excavation by the soils engineer so
that modifications can be made if variations in the soil conditions occur.

d.) All unshored excavations should be stabilized within 30 days of initial excavation.

Backfills in the utility trenches should be compacted to at least 90 percent relative compaction. Onsite
earth materials will be suitable for backfills. Clean sandy materials with sand equivalent value of at least
30 must be utilized for the pipe bedding and shading zone. Placement of the trench backfill in lifts and
compaction by mechanical effort should be anticipated.

Foundation P!an Review/Observations and Testing

The recommendations provided in this report are based on preliminary design information and subsurface
conditions as interpreted from limited exploratory work. Soil Exploration Co. Inc. should review the
foundation plans prior to construction. Our conclusions and recommendations should also be reviewed,
verified during grading/construction and revised as necessary.

Soil Exploration Co., Inc. should observe and/or test at the following stages of construction:

During all overexcavations and grading.

Following footing excavation and prior to placement of footing materials.
During wetting of slab subgrade and prior to placement of slab materials
During all trench and wall backfills.

During subgrade and base compaction prior to paving.

When any unusual conditions are encountered.

Final Compaction Report

A final report of compaction control should be prepared subsequent to the completion of grading. The
report should include a summary of work performed, laboratory test results, and the results, locations and
elevations of field density tests performed during grading.

Soil Exploration Co,, Inc. Page 8
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Limitation of Investigation

Our investigation was performed using the degree of care and skill ordinarily exercised, under similar
circumstances, by reputable Geotechnical Engineers practicing in this or similar locations. No other
warranty, expressed or implied, is made as to the conclusions and professional advice included in this
report.

The field and laboratory test data are believed representative of the project site; however, soil conditions
can vary significantly. As in most projects, conditions revealed during grading may be at variance with
preliminary findings. If this condition occurs, the possible variations must be evaluated by the Project
Geotechnical Engineer and adjusted as required or alternate design recommended.

This report is issued with the understanding that it is the responsibility of the owner, or his representative,
to ensure that the information and recommendations contained herein are brought to the attention of the
architect and engineer for the project and incorporated into the plans, and the necessary steps are taken
to see that the: contractor and subcontractor carry out such recommendations in the field.

This firm does not practice or consult in the field of safety engineering. We do not direct the contractor's
operations, and we cannot be responsible for other than our own personnel on the site; therefore, the
safety of others is the responsibility of the contractor. The contractor should notify the owner if he
considers any of the recommended actions presented herein to be unsafe.

The findings of this report are valid as of the present date. However, changes in the conditions of a
property can occur with the passage of time, whether they are due to natural processes or the works of
man on this or adjacent properties. In additions, changes in applicable or appropriate standards may
occur, whether they result from legistation or the broadening of knowledge.

This report was prepared for the client based on client's needs, directions and reguirements at the time.
This report is not authorized for use by and is not to be relied upon by any party except the client with
whom Soil Exploration Co., Inc. contracted for the work. Use of, or reliance on, this report by any other
party is at that party’s risk. Unauthorized use of or reliance on this report constitutes an agreement to
defend and indemnify Soil Exploration Co., Inc. from and against any liability which may arise as a
result of such use or reliance, regardiess of any fault, negligence, or strict liability of Soil Exploration
Co,, Inc.

Ciosure

If you should have any questions or concerns regarding this report, please do not hesitate to call our
office. We appreciate this pppefunity to be of service.

Very truly yours,
Soil Exploraticn Cg

Gene K. Luu, PE
Project Engineer

Soil Exploration Co., Inc. Page 9
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SUBDRAIN OPTIONS FOR NATIVE MATERIAL BACKFILL

OPTION N2: Pipe Surrounded

OPTION N1: Gravel Wrappaed in OPTION N3: Geotextile Drain

with Class 2 Material Fitter Fabric
Wia P“).P’" Suriace With Proper Surface With Proper Suiface
Drainage & Drainage Drainage N
Ope Of SIOPQ of . R ope or
= * */Z Lovel I Level x'to 1:\‘1— Level
- Py 7 o Fabric Flap T TN
) - Native Behind Core\\I Native
Native T Backill Backill
Waterproofing Backflll Waterproofing Waterproofing M .
Membrane s M@mbrano__‘_“‘ - Filter Fabric Membrane J éad,m" 6000 :
{Optional) {Cptional) o {Optional) Sy Dm;r:u; ’g’;q”:j‘?:‘d .
e . . an!
v Class 2 Filter Ve 10 1% Inch Size Gravel Filter Fabri
Weep Hole —ak o3 Permeable Matefial  weep Hole —eir =| 3 Wrapped in Filter Fabric \weep Hola - = e
o Y — 4-inch Diameter
Level or i Level or el U Level or -
Slope //r?/ % Slope % &X Perforated Pipe

4-Inch Diameter Perforated Pipe
Class 2 Filter Parmeable Material Grading
Por Caltrans Speciiications

Slopo/,,;;i"

Fabric Flap **
Behind Core

Proper Quttet Should be *Miradrain 6000 or J Drain 100 for

Provided for Gravel Subdrain

———

Sleve Size Percant Passing nc'm-\ys!.erp!oo!ed walls;-
1* - 100 {See Notes) Miradrain 6200 or J Drain 200 for

3/4° 90-100 completed waterproofed walls
1\?/8.4 ;g:lgo **Pgal back the bottom fabric flap,
No' 8 18-33 place pipe next to core,
N:. 30 5-15 wrap fabric around pipe and
No' 50 0-7 tuck behind core.
No. 200 03

SUBDRAIN CPTIONS FOR CLEAN SAND BACKFILL

With Proper Surface

Orainage Subdrain Option 2
4" diameter perforated pipe
1 _Lr Slope or Level surroundad with 1 3/t of
i R e Class 2 filter material per
Waterproofing | 1= r=H/2 '“-“'{ Caltrans specifications as above
Membrane ™~ ; e
Optiona a2
(Options H Py - Clean sand backfill
having sand equivaient
\::‘:p of 30 or greater (can be

densified by water jetting)

== Subdrain Option 83:
g . 4* diameter perforated pipe
1= Subdrain Option S1: o ;
Lg;;e;:r{%z—ﬂ RO, of 74 To 170 size wrapped in filter fabric
/

gravel wrapped in filter fabric
(see notes for outlel)

/

Notes: Pipe type should be ASTM D1527 Acrylonitrile Bulsdiene Styrene (ABS) SDR35 or ASTM D1785 Polyvinyi Chloride plastic (PVC), Schedule

40, Armco A2000 PVC, or approved equivalent. Pipe should be installed with perforations down.

Fiter fabric should be Mirafi 140N, 140NS, Supac 4NP, Amoco 4545, Trevira 1114, or approved equivalent.

All drains should have a gradient of 1 percent minimum,

Qutlet portion for gravel subdrain should have a 4'-diameter pipe with the perforated portion inserted into the gravel approximately 2'
minimum and the nonperforated pottion extending approximately 1' outside the gravel. Proper sealing should be provided at the pipe
insertion enabling water to run from the grave!l portion into rather than outside the pipe.

Waterproofing membrane may be required for a specific retaining wall such as a stucco or basement wall.

Weephole should be 2* minimum diameter and provided at 25' minimum in length of wall. i exposure is permitted, weephole should be
located at 3=* above finished grade. if exposure is not permitted such as for a wall adjacent to a sidewalk/curb, a pipe under the sidewalk
to discharge through the curb face or equivalent should be provided, or for a basement-type wall, a proper subdrain outlet system should
be provided. Open vertical masonry joints (i.e., omit mortar from joints of first course above finished grade) at 32 maximum intervals may

be substituted for weepholes. Screening such as with a filter fabric should be provided for weepholes/open joints to prevent earth
malerials from entering the holes/joints.

RETAINING WALL BACKFILL

Soil Exploration Co. Inc.
AND SUBDRAIN DETAIL

Plate: 2
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- SRR : B
MAJOR DIVISIONS SYMBOLS { TYRICAL NAMES
GW L ; 'z Well-graded gravels or gravel-sand raixtures, litls or no fines
iy GRAVELS !
3 ,§ GP | Poorly graded gravels or gravel-sand mixtures, little or no fines
3 é’ (More than % of
7] & coarse fraction > No. GM Silty gravels, gravel-sand-silt mixtures
E} 'z_o" 4 sieve size)
= v GG /f,é/ Clayey gravels, graval-sand-clay mixtures
o = SW Wel-graded sands or gravely sands, {itle or no fines
e SANDS T 550 oo
E‘: & SpP % % gogg% Poorly graded sands or gravelly sands, litle or no fines
£
o © {(More than %2 of TTT
© g coarse fraction < No. SM W 8 ] Sitty sands, sand-salt mixtures
= 4 sieve size) Lurdoppelaboty
s8¢ PP Clayey sands, sand-clay mixtures
ML Iworganic sis and very fme sands, rock fiour, sitty or clayey fine sands
2 ar clayey silts with slight plasticity.
2 & SILTS & CLAYS - ;
=t ° cL lqorgamc clays of low to medium plasticity, gravelly clays, sandy clays,
O z silty clays, lean clays.
v v LL <50
8 3 = oL Organic sifls and organic silty clays of fow plasticity.
-4 ur >
< &
§ N % WIH [ inarganic silts, cacgous or diatonaceous fine sandy or silly soils, etastic
: = ) sills
G 5 SILTS & CLAYS T .. ————— — -
P = CH inorganic clays of mediurn to high plasticity, organic silty clays, crganic
= ® silts
L = > 50 - - - — — =
= O:’gamc clays of medium to high plasticity, organic silty clays, organic
silts
HIGHLY Pt Peat and other highly organic soils

ORGANIC SOILS

CLASSIFICATION CHART
(UNIFIED SOIL CLASSIFICATION SYSTEM)

RANGE OF GRAIN SIZES
CLASSIFICATION ™ y'g standard Grain Size in
Sieve Size Millimeters

BOULDER ABOVE 12" ABOVE 305
COBBLES 310 12" 30510 76.2 &0 \ | ]
GRAVEL 3"to No. 4 76210 4.78 T s ‘| cl | A

COARSE FITOU" 78.2% 181 = ; : 2. ,

FINE Y210 No. 4 19.4% {0 4.76 ';-"_ 40 | |

SAND No. 4 10 200 476 10 0.074 = 30 | CH

COARSE No. 4 to 10 4.76 10 2.00 2 > Vs i

MEDIUM No.10to 40 | 2.00 to 0.420 n ° A

FINE No. 40 t0 200 | 0.420 10 0.074 < i jd MH
| SILT & CLAY BELOWNO. | ge| ow 0.074 - e . '
200 ' 0 ML | &OL ,
g 10 20 30 40 50 60 70 80 90 100
GRAIN SIZE CHART PLASTICITY CHART
m [[Im NR No Recovery | Classification in accordance with ASTM D2487
Ring Sample Bag Sample Description and visual observation in accordance with ASTM D2488
. Al Sieve Sizes shown are US Standard
SPT Sample Seepage SPT Refusal is defined as one of the following:
10 blows for no apparent displacement
| 50 blows for less than 8§ inches advancement

L0 Biows Yor G 1o 18 inches advancemen]




GEOTECHNICAL BORING LOGS

Drill Hole No. B-1
Date:___ October 3, 2019 Project No.___ 19197-01

Drilling Company: Larry Harklerode Type of Rig: B-53
Hole Diameter: 8" Drive Weight:_140 Ibs._ Drop:_30" Elevation: _Existing Ground

DEPTH TYPE SAMPLE BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet) OF TEST TEST PER DENSITY (%) CLASSIFICATION LOGGED BY: _GL
6 INCH (%) USCS SAMPLED BY: GL

SILT Y SAND: Light brown, fine to coarse grained,

1 Alluvium SM dry, dense

Dry, dense

3 T7ielza ) 3.5 % Passing No. 200 Sieve = 34

Dry, very dense

6 25150 } 3.8 % Passing No. 200 Sieve = 27

60/6" = =

11

|
|
[
|
10 |
|
r Dry, very dense

12

13

14

18

SAND: Yellowish/light brown, fine to medium grained,

1 2 E
6 22/23/23 SP dry, dense

17

18

19

20

33 | Dry, very dense

4 20/25/26 - % Passing No. 200 Sieve = 3

22

23

24 r

25

Soil Exploration Co., Inc.




GEOTECHNICAL BORING LOGS

Drill Hole No. B-1
Date: October 3, 2019 Project No. 19197-01

Drilling Company: Larry Harklerode Type of Rig: B-53

Hole Diameter: 8" Drive Weight: 140 ibs. Drop:_30" Elevation: ___ Existing Ground
DEPTH TYPE SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet) OF TEST TEST PER DENSITY (%) CLASSIFICATION LOGGED BY: _GL

6 INCH (%) Uscs | SAMPLED BY: GL

26 Bedrock 50/8" - 6.4 Kpvg [ MONQGRANITE 10 G.RANODIORITE: Light olive
gray, fine to coarse grained, very dense

27 % Passing No. 200 Sieve =7

28

29

30 TOTAL DEPTH = 28 FEET
NO GROUNDWATER

NO CAVING
3 BORING BACKFILLED

32

33

34

35

36

37

38

39

40

41

42 ' |

43 |

44 |

45 I

46

47

48

49 |

50

Soil Exploration Co., Inc.




Date:

October 3,

2019

Drilling Company:
Hole Diameter:

DEPTH
(feet)

Larry Harklerode

GEOTECHNICAL BORING LOGS

TYPE
OF TEST

8”

SAMPLE
TEST

Drive Weight: 140 Ibs.

BLOWS
PER
6 INCH

Drill Hole No.

Drop: 30"

B-2

Project No.___ 19197-01

Type of Rig: B-53
Elevation: Existing Ground

DRY
DENSITY
(%)

MOISTURE
(%)

SOIL
CLASSIFICATION
USCS

|

GEOTECHNICAL DESCRIPTION
LOGGED BY: _GL___
SAMPLED BY: _GL

———

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Allubium

24/26/27

7/8/8

16/25/38

50/5”

15/17/21

2.7

SM

SILTY SAND: Light brown, fine to coarse grained,
dry, very dense

Dry, very dense

Dry, medium dense

Dry, very dense

Slightly moist, very dense

Fine to medium grained, slightly moist, dense

Soil Exploration Co., Inc.




GEOTECHNICAL BORING LOGS

Drill Hole No. B-2
Date: October 3, 2018 Project No. 19197-01

Drilling Company: Larry Harklerode Type of Rig: B-53

Hole Diameter: 8" Drive Weight:_140 Ibs._ Drop:_ 30" Elevation:  Existing Ground

DEPTH TYPE SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feet) OF TEST TEST PER DENSITY (%) CLASSIFICATION LOGGEDBY __GL
6 INCH (%) USCS SAMPLED BY: _GL

SAND WITH GRAVEL.: Light brown, fine to coarse
grained, dry, very dense

26 Alluvium ' 23/50" * - SP

27

28

29 |

30

MONZOGRANITE TO GRANODIORITE: Light
brown, fine to coarse grained, very dense

31 Bedrock vag ‘

32

TOTAL DEPTH = 31.5 FEET

33 NO GROUNDWATER

NO CAVING

34 BORING BACKFILLED

35

36

37

38

39

o | |

41 |

42

43

44

45

46

47

48

49

[HENE

B S | |

Soil Exploration Co., inc.




GEOTECHNICAL BORING LOGS

Drili Hole No. B-3

Date: October 3, 2019 Project No.____19197-01
Drilling Company: Larry Harklerode Type of Rig: B-53
Hole Diameter: 8" Drive Weight:_140 Ibs. _Drop: 30" Elevation:___ Existing Ground
DEPTH TYPE | SAMPLE | BLOWS DRY MOISTURE SOIL GEOTECHNICAL DESCRIPTION
(feety | OF TEST | TEST PER DENSITY (%) CLASSIFICATION LOGGED BY: _GL
6 INCH (%) UsCcs SAMPLED BY. _GL
1 Al SM SILTY SAND: Light brown, fine to coarse grained,
uviing | dry, medium dense
2
3 1812022 | 106.1 4.7 Dry, dense
4
5
6 \/ | ernon - 4.5 | Dry, medium dense
7
|
8
|
9
|
10
| . . » . .
11 | 34/50 - - Fine to medium grained, slightly moist, very dense
12
|
13 |
!
14 |
I |
15 I
| | I
I ==
16 | ‘ 22040140 | ) ) | sp SAND WITH GRAVEL: Light gray/brown, fine to
e coarse grained, dry, very dense
PN
17
18 — . T I :
Bedrock | | S5 . - - Kpvg MONZOGRANITE TO GRANODIORITE: Light brown,
| | fine to coarse grained, very dense
19 | ' | | Practical refusal
20 |
’ ; | TOTAL DEPTH = 18 FEET
g \ NO GROUNDWATER
. ‘ NO CAVING
1 ; BORING BACKFILLED
23 1 i
24 l |! |
I |
25

Soil Exploration Co., Inc.







31800 Mission Trail
Lake Elsinore, California

Project No. 19197-01
October 9, 2019

31800 Mission Trail

City of Lake Elsinore, California

LABORATORY TEST RESULTS

" SIEVE SIZE B-1@ 2 B1@5 | B1@20 B-1@ 25
o, PASSING | % PASSING | % PASSING | % PASSING
3/8" 100 100 100 100
No. 4 99 99 88 o1
No. 8 90 91 70 73
No. 16 76 76 47 47
No. 30 62 59 25 28
No. 50 52 46 11 18
No. 100 43 36 6 12
No. 200 34 | 27 | 3 7
|| SIEVE ANALYSIS TEST DATA

Soil Exploration Co., Inc.
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Cal Land Engineering, Inc.
dba Quartech Consultants

Geatechnical, Environmental & Civil Engineering

October 11, 2019

Soil Exploration Company Inc.
7535 Jurupa Avenue, Unit C
Riverside, California 92504

Attn: - Mr. Gene Luu
RE: LABORATORY TEST RESULTS/REPORT
Client: N/A
Project: Sulfate
Project Na.: 18197-01
QCt Job No.: 19-183-010¢
Gentlemen:
We have completed the testing program conducted on sample for above project. The tests were
performed in accordance with testing procedures as follows:

TEST METHOD

Sulfate CT-417

Enclosed is Summary of Laboratory Test Results,

We appreciate the opportunity to provide testing services to Soil Exploration Company Inc.
Should you have any questions, please call the undersigned.

Sincerely yours,
Cal Land Engineering, Inc. (CLE)
dba Quartech Consuitants {QC1)

g
4 //.f s
7 A ;

.")( I /

/Gigieni Valdivia
" Pfgject Engineer

Enclosure

576 £ Lambert Road, Brea, CA 02821, Tel- 714-671-1060, Fax. 714-671-1090



Cal Land Engineering, Inc.
dba Quartech Consultants

Geotechnical, Environmental, and Civil Engineering

Soil Exploration Company inc.
7535 Jurupa Avenue, Suite C
Riverside, California 92504

Client: N/A
Project: Sulfate
Project No.: 19197-01

Sulfate Test Results

QCI Project No.: 19-183-010¢c
Date: October 11, 2019
Summarized by: GV

( Sample Depth Sulfate

SampleiD | ,mp(;), & CT-417
% By Weight

B-1 0-5 0.002

576 East Lambert Road, Brea, California 92821; Tel: 714-671-1050; Fax: 714-671-1090






U.S. Geological Survey - Earthquake Hazards Program

2008 National Seismic Hazard Maps - Source Parameters
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31800 Mission Trail Project No. 19197-01
Lake Elsinore, California October 9, 2019

2016 CBC - SEISMIC PARAMETERS

Site Coordinat | Latitude ' Longitude

e oordinates 33.6578 |  -117.2977
Mapped Spectral Response Acceleration Ss =2.34 S1=0.982
Site Coefficients (Class “D”) Fa=1.00 Fv=1.50
Maximum Considered Earthquake {MCE) _ _
Spectral Response Acceleration Sus = 2.34 Su1 =1.472
Design Spectral Response Acceleration - _
Parameters Sps = 1.56 So1 =0.982
Seismic Design Category E
Peak Ground Acceleration (PGA) 0.898¢g

References:
o Earthquake.usgs.gov/research/hazmaps/design

e 2016 California Building Code, California Code of Regulations, Title 24, Part 2, Volume 2 of 2,
Section 1613, Earthquake Loads

Soil Exploration Co., Inc. (o —






GENERAL EARTHWORK AND GRADING SPECIFICATIONS

1.0 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 fil, installations 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 which could supersede these
specifications or the recommendations of the geotechnical report.

20  EARTHWORK OBSERVATIONS 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 procedures 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 observations 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 approved grading plans. If, in the opinion of the consultant, unsatisfactory conditions,
such as questionable soil, poor moisture conditions, 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 stopped until the
unsatisfactory 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, test method ASTM D1557-12

30  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 unti 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 depth that surface processing cannot adequately improve the
condition, shall be overexcavated down to firm ground, approved by the consultant.

34 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

Overexcavation and processed soils which have been properly mixed and moisture-conditioned shall be recompacted to a minimum relative
compaction of 90 percent,

Soil Exploration Co., Inc. Appendix E-1



3.6 Benching

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal : vertical), the ground shall be stepped or benched.
The lowest bench shalf be a minimum of 15 feet wide, shall be at least 2 feet deep, shall expose firm materials, and shall be approved
by the consultant. Other benches shall be excavated in firm materials for a minimum width of 4 fest, Ground sloping flatter than 5:1
(horizontal : vertical) 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-fil 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 materials defined as rock, or other irreducible material with 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,

43  Import
Ifimporting of fill material is required for grading, the import material shall meet the requirements of Section 4.1.

50  FILL PLACEMENT and COMPACTION

5.1 FillLifts

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 at 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.

Soil Exploration Co., Inc. Appendix E-2



5.4  Fill Slopes
Compacting of slopes shall be accomplished, in addition to normal compacting procedures, by backrolling of slopes with sheepsfoot
rollers at frequent increments of 2 to 3 feet in fil 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.

55 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 intervals 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 ling and grade after installation and sufficient time shall be allowed for the surveys, prior to commencement of filling over
the subdrain.

7.0  EXCAVATION

Excavations and cut slopes will be examined during grading. If directed by the consultant, further excavation or overexcavation and
refiling 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 be made and approved by the consultant prior to placement
of materials for construction of the fill portion of the slope.

8.0  TRENCH BACKFILLS

Trench excavations for utility pipes shall be backfilled under engineering supervision.

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 backfil shall be uniformly jetted into place before the controlled
backfill is placed over the sand.

The onsite materials, or other soils approved by the soil engineer, shall be watered and mixed as necessary prior to placement in lifts
over the sand backfill.

The controfied backfill shall be compacted o at least 90 percent of the maximum dry density as determined by the ASTM D1557-12
test method.

Field density tests and inspection of the backfill procedures shall be made by the soil engineer during backfilling to see that 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.

Soil Exploration Co., Inc. Appendix E-3






31800 Mission Trall
Lake Elsinore, California

Project No. 19197-01
October 9, 2019

Infiltration Test (Percolation Test Procedure)

The tests were performed in accordance with Riverside County Stormwater Quality Best Management

Practice Design Handbook for Low Impact Development, dated June 2014.

Three 8-inch diameter test holes (I-1, -2 and 1-3) were drilled at the suggested locations. The soil at
the test locations was visually classified as silty sand. To mitigate any possible caving or sloughing of
the test holes, a 6-inch diameter perforated pipe was placed in the hole. The bottom of the hole was
covered with 2 inches of gravel.

The testing was conducted after presoaking. Two consecutive measurements showed that 6 inches of
water seeped away in more than 25 minutes. The tests were therefore run an additional six hours with
measurements taken at 30 minute intervals. Water level was adjusted to 20 inches above the bottom of
the test hole after each measurement. The drop that occurred during the final reading was used for
design rate purposes.

Infiltration Test/Tabulated Test Results

Depth of N
Lest Test Earth Material Inﬂltrgrt]l/c?]r;)Rate
) (feet) |
-1 8 Silty Sand (SM) 0.12 '
-2 | 8 Silty Sand (SM) 0.21 |
| -3 | 8 Silty Sand (SM) 0.72

We recommend that a suitable factor of safety should be applied to the rate in design of the system.

Soil Exploration Co., Inc.
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(Boring Percolation Tegt Procedure)

TION TEST paTa

Project: { DS L baf v : ) RN oA
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LIQUEFACTION ANALYSIS SUMMARY

Copyright by CivilTech Software
www.civiltechsoftware.com

************************************************************************************
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Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to , 10/8/2019 3:17:26 PM

Input File Name: UNTITLED
Title: CJIC Design Inc.
Subtitle: Proj No. 19197-01

Surface Elev.=Existing Ground

Hole No.=B-1

Depth of Hole= 25.00 ft

Water Table during Earthquake= 35.00 ft
Water Table during In-Situ Testing= 35.00 ft
Max. Acceleration= 0.9 g

Earthquake Magnitude= 7.00

Input Data:
Surface Elev.=Existing Ground
Hole No.=B-1

Depth of Hole=25.00 ft

Water Table during Earthquake= 35.00 ft
Water Table during In-Situ Testing= 35.00 ft
Max. Acceleration=0.9 g

Earthquake Magnitude=7.00

1. SPT or BPT Calculation.

2. Settlement Analysis Method: Ishihara / Yoshimine

3. Fines Correction for Liquefaction: Idriss/Seed

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce = 0.89
7. Borehole Diameter, Cb= 1
8. Sampling Method, Cs= 1
9.

User request factor of safety (apply to CSR) , User= 1
Plot one CSR curve (fsi=1)

10. Use Curve Smoothing: Yes*

* Recommended Options
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UNTITLED. sum
In-Situ Test Data:
Depth  SPT gamma  Fines
ft pcf %

0.00 33.00 120.00 34.00
5.00 100.00 120.00 27.00
l6.06 100.00 120.00 27.00
15.66 46.00 120.00 3.00
20.00 51.80 120.00 3.00
25.00 100.00 120.00 7.00

Output Results:
Settlement of Saturated Sands=0.00 in.
Settlement of Unsaturated Sands=8.35 in.
Total Settlement of Saturated and Unsaturated Sands=0.35 in.
Differential Settlement=0.176 to 0.233 in.

Depth  CRRm CSRfs F.S. S_sat. S_dry S all
ft in. in. in.
0.00 2.39 0.58 5.00 0.00 0.35 0.35
5.00 2.39 0.58 5.00 0.00 0.34 0.34
16.00 2.39 0.57 5.00 ©.00 0.33 0.33
15.00 2.39 0.56 5.00 0.00 0.27 0.27
20.00 2.39 0.56 5.00 0.00 0.06 0.06
25.00 2.39 ©.55 5.00 0.00 0.00 0.00

* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Depth = ft, Stress or Pressure = atm (tsf), Unit Weight = pcf,
Settlement = in.

1 atm (atmosphere) = 1 tsf (ton/ft2)

CRRm Cyclic resistance ratio from soils

CSRsf Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)

F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf

S_sat Settlement from saturated sands

S_dry Settlement from Unsaturated Sands

S_all Total Settlement from Saturated and Unsaturated Sands

NolLig No-Liquefy Soils

Page 2



Appendix 4: Historical Site Conditions

Phase | Environmental Site Assessment or Other Information on Past Site Use
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Subject  RE: [External]16007002-191 (Berri Bros Express Car Wash FWQMP - PC1 MEMO

I
From Damaris Abraham <dabraham@lake-elsinore.org> fGUﬂCJGUC)&’
To DZN Engineering <rld@dzne.net>, Rita Thompson <rthompson@Lake-Elsinore.org>
Cc Cay Calleja <draw@dzne.net>, Fred Cohen (CJC Design, Inc.) <fcohen@cjccorp.com>, David Berri <david@berribrothers.com>

Date 2020-07-28 13:45
Hi Ronie,

A Phase | ESA was not submitted with the Planning application as it was not a requirement for initial application submittal. Have you checked with the applicant to see if they have prepared a Phase | ESA? This report is
generally required as a basis for other technical reports.

Thanks,

Damaris Abraham
Senior Planner

City of Lake Elsinore
(951) 674-3124, ext. 913

cire o A\
LAKE &ISINOR

From: DZN Engineering <rld@dzne.net>

Sent: Tuesday, July 28, 2020 1:16 PM

To: Rita Thompson <rthompson@Lake-Elsinore.org>

Cc: Cay Calleja <draw@dzne.net>; Fred Cohen (CJC Design, Inc.) <fcohen@cjccorp.com>; David Berri <david@berribrothers.com>; Damaris Abraham <dabraham@lake-elsinore.org>
Subject: Re: [External]16007002-191 (Berri Bros Express Car Wash FWQMP - PC1 MEMO

is there a specific Planner assigned to this?

Best Regards,

RONIE L. DEMA-ALA, PE

d'zn engineering
949.305.8920
rld@Rdzne.net

On 2020-07-28 13:13, Rita Thompson wrote:

Hello.
Please see my responses to your inquiries below. Let me know if you have any additional questions.

Regards,

Rita Thompson

Senior Engineering Technician
NPDES Stormwater Coordinator
City of Lake Elsinore

130 S. Main Street

Lake Elsinore, CA 92530
951-674-3124 x308

TEAMWORK MAKES THE DREAM WORK

From: DZN Engineering [mailto:rld@dzne.net]

Sent: Tuesday, July 28, 2020 1:00 PM

To: Rita Thompson <rthompson@Lake-Elsinore.org>

Cc: Cay Calleja <drawl@dzne.net>; Fred Cohen (CJC Design, Inc.) <fcohen@cjccorp.com>; David Berri <david@berribrothers.com>; swilson@erscinc.com
Subject: [External]l6007002-191 (Berri Bros Express Car Wash FWQMP - PCl MEMO

Message from external sender. Use Caution.

Hi Rita,
As per review comments from Stephen Wilson, please clarify,
1. Appendix 4: Historical Site Conditions:

"If the City of Lake Elsinore requires a Phase 1 Environmental Site Assessment and if there is one in existence, include that document in this appendix. If one is




required and not completed, explain that in a note. The current Togographic Survey of the site does not suffice for the Site Assessment."

Does the City require a Phase 1 Environmental Site Assessment? If yes and the document is available, may we request for a copy. - Please contact the project planner in the
City Planning Dept; if there is one or if it is required they will know.

2. Appendix 9: 0O&M
"Although a photocopy of a completed, owner-signed and notarized WQMP BMP Maintenance Covenant & Agreement is not required for the approval of a PWQMP, a copy of a
blank City Covenant document shall be included in this appendix for future reference in preparation of the Final WQMP. Contact the City of Lake Elsinore to obtain a

copy of this document."

May we request for a copy of the WQMP BMP Maintenance Covenant & Agreement. - Please see attached.

Best Regards,

RONIE L. DEMA-ALA, PE

949.305.8920
rld@dzne.net

On 2020-07-28 12:44, DZN Engineering wrote:

Hi Fred,

As per City's review comments, please provide, if available, to complete our WQMP.
1. Development Number

2. Design Review/Case Number

3. Owner's Certification:
Ordinance Number

v v

Municipal Code Section

Site Information:
Planning Area
Community Name
Development Name

ARZRVAR'S

Best Regards,

RONIE L. DEMA-ALA, PE

d'zn engineering
949.305.8920
rld@dzne.net




Appendix 5: LID Infeasibility

LID Technical Infeasibility Analysis
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Bioretention Facilitv - Desien Proced BMP ID L d Required Entries
ioretention Facility - Design Procedure egend:
oretentio o . 8 Calculated Cells
Company Name: DZN Date:  19-Jul
Designed by: Ronie Dema-ala County/City Case No.:
Design Volume
Enter the area tributary to this feature A= 1.8 acres
Enter Vgyp determined from Section 2.1 of this Handbook Vevp= 3,400 ft
Type of Bioretention Facility Design
O side slopes required (parallel to parking spaces or adjacent to walkways)
® No side slopes required (perpendicular to parking space or Planter Boxes)
Bioretention Facility Surface Area
Depth of Soil Filter Media Layer dg = 2.8 ft
Top Width of Bioretention Facility, excluding curb W= 9.0 ft
Total Effective Depth, dg
dg = [(0.3) xdg+ (0.4)x 1]+ 0.5 dg = 1.73 ft
Minimum Surface Area, A,
Vi (f Ay=l" 1972 ft
Ay (ftz) _ svp () M= 1,972
dg (ft)
Proposed Surface Area A= 1202 ft’
ERROR, the proposed surface area must be equal to or greater than the minimum surface area
Minimum Required Length of Bioretention Facility, L L= 219.1 ft
Bioretention Facility Properties
Side Slopes in Bioretention Facility z= 1
Diameter of Underdrain 6 inches
Longitudinal Slope of Site (3% maximum) 1 %
6" Check Dam Spacing 25 feet

Describe Vegetation:

Notes: The site is severely sloped - there is a 40' grade difference between Mission Trail and Casino Drive.

The most feasible location for the proposed Bioretention area is the planter area fronting Mission Trail.

However, this planter area has a size of 1,202 SF and the minimum Bioretention area is 1,972.

Riverside County Best Management Practice Design Handbook
JUNE 2010



Appendix 6: BMP Design Details

BMP Sizing, Design Details and other Supporting Documentation
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(Rev. 10-2011)

Santa Ana Watershed - BMP Design Flow Rate, Qgyp

Legend:

Required Entries
Calculated Cells

Company Name
Designed by

Company Project Number/Name

BMP Identification

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

Must match Name/ID used on BMP Design Calculation Sheet

AP NI > Tramen Contol . BioClea Modular Wetnds Sysem: Nede MWSA12Y

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 Proposed
DMA DMA Area Surface Type Imperivous | Runoff | DMA Areasx | Intensity Design Flow Flow Rate
Type/ID | (square feet) [ (use pull-down menu) | Fraction, I, | Factor | Runoff Factor | (in/hr) Rate (cfs) (cfs)
Natural (D Soil) i
DMA1 2975 Roofs 1 0.892 2653.7
66234 Concrete or 1 0.892 | 59080.7
Asphalt
8168 Ornamental 01 |011046 | 9022
Landscaping

12}
<
=
o

77377 Total 62636.6 0.20 0.30 0.346

Notes:

USE BioClean Modular Wetlands System, specifically the Stormwater Biofiltration System Model MWS-L-8-12-V.
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Appendix 7: Hydromodification

Supporting Detail Relating to Hydrologic Conditions of Concern
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Appendix 8: Source Control

Pollutant Sources/Source Control Checklist

Table 1.1 Permanent and Operational Source Control Measures

Potential Sources of Runoff
pollutants

Permanent Structural Source
Control BMPs

Operational Source Control BMPs

Toxic Organic Compounds from
potential fuel spills or leakage,

vehicle fluid deposits on
pavement, car washing
detergents, car detailing

products, litter & trash

Design and construct roofed
trash enclosure with runon
protection to reduce pollution
introduction.

Intercept all carwash wastewater
on site and direct to a sanitary
sewer.

Education for Property Owners,
Tenants & Occupants; Activity
Restrictions, BMP Maintenance,

Common Area Litter Control;
Common Area Catch Basin
Inspection;  Street Sweeping

Private Streets & Parking Lots;
Retail Gasoline Outlet BMPs

Nutrients from maintenance of
landscaped areas including
fertilizer application and over
irrigation

Recessed finish grade of raised
landscaped areas at 1” below
top of curb & irrigation auto
shutoff valves for sudden
pressure loss.

Education for Property Owners,
Tenants/ Occupants & Landscape
Maintenance Contractors;
Activity Restrictions, BMP
Maintenance, Common Area
Litter Control; Common Area
Catch Basin Inspection; Street
Sweeping Private Streets &
Parking Lots; Retail Gasoline
Outlets




Appendix 9: O&M

Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms
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CITY OF .‘ \

LAKE QL‘SIHORE
F;é' DREAM EXTREME

WATER QUALITY MANAGEMENT PLAN
STORMWATER BMP
OPERATION AND MAINTENANCE
AGREEMENT GUIDANCE

o Explanation of Operation and Maintenance
Agreement

o Inspection & Maintenance Agreement

o Long Term Maintenance Plan Instructions

o BMP Inspections Checklists (Templates)



Explanation of Operation and Maintenance Agreement

The Operation and Maintenance Agreement is a required component of the Operations
and Maintenance Plan (OMP). Guidance on the preparation of the OMP can be found at
Chapter 6, Step 5 of the Riverside County, Santa Ana Region WQMP Guidance
Document and Template (www.lake-elsinore.org WQMP web page).

The Operation and Maintenance (O&M) Agreement for a site is comprised of the following
elements:

1. An Inspection and Maintenance Agreement signed by the developer or BMP
owner.

2. A Long-term Maintenance Plan written by the design engineer or plan designer.
The maintenance plan must include a description of the stormwater system and its
components, inspection priorities and inspection schedule for each component,
and a schematic for each BMP.

3. Drawing of easements on a plat or a system location map and decimal longitude
and latitude to enable City of Lake Elsinore to locate BMPs as needed.

The O&M Agreement must be submitted for City of Lake Elsinore review and approval
with the final Water Quality Management Plan. Under the terms of the Inspection and
Maintenance Agreement, the property owner or owners are responsible for inspections
and maintenance of BMPs and privately-owned stormwater system components outside
of the right-of-way. The O&M Agreement is to be recorded by the Developer/Owner
at the Office of the Riverside County Recorder, with a conformed copy provided to
the City Engineering Div. before a site is granted occupancy. If the final configuration
of the stormwater system components or BMPs differs from that described in the recorded
O&M Agreement, a revised O&M Agreement must be recorded.

An Inspection and Maintenance Agreement is contained in this section, as are
templates for inspection checklists for each type of structural BMP, including water quality
buffers. As noted above, inspection priorities and schedules for each BMP type must be
submitted as a component of the long-term maintenance plan for the site. The inspection
checklists can serve this purpose, as well as serving as inspection reports for each facility.
The template checklists are a general guideline of inspection elements; however,
engineers may modify checklists to include inspections and maintenance elements as
needed.



RECORDING REQUESTED BY

AND WHEN RECORDED MAIL TO:

Owner Information

TAX STATEMENTS
DO NOT CHANGE MAILING

(Space above this line for City and Recorder’s use)

APN’S:

STORMWATER MANAGEMENT FACILITIES OPERATIONS AND
MAINTENANCE AGREEMENT AND
RIGHT OF ENTRY

PROJECT:
Project Address, ;
Lake Elsinore, CA 92530
OWNER’S NAMES:
by
Stormwater BMP Operation & Maintenance Agreement Guidance pg 2

CITY OF LAKE ELSINORE, 130 SOUTH MAIN STREET, LAKE ELSINORE, CA 98530
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INSPECTION AND MAINTENANCE AGREEMENT
FOR PRIVATE STORMWATER FACILITIES

Stormwater BMP Operation & Maintenance Agreement Guidance pg 4
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INSPECTION AND MAINTENANCE AGREEMENT
FOR STORMWATER MANAGEMENT FACILITIES

Map & Parcel No:

Project Name & Address:

THIS AGREEMENT, made this day of , 20 , by and

between

hereinafter referred to as the “OWNER(S)” of the following property and CITY OF LAKE
ELSINORE, a municipal corporation, located in the County of Riverside, State of California
hereinafter referred to as the “CITY”.

WHEREAS, the OWNER(S) own real property (“Property”) in the City of Lake Elsinore, County of
Riverside, State of California, more specifically described in Exhibit “A” and show in Exhibit “B”
attached hereto and incorporate herein by this reference;

WHEREAS, at the time of initial approval of development project know as

Within the Property described herein, the CITY required the project to employ Best Management
Practices (BMP), hereinafter referred to as “BMPs”, to minimize pollutants in urban runoff;

WHEREAS, the OWNER(S) has chosen to install and/or implement BMPs as described in the
Water Quality Management Plan (WQMP) on file with the CITY to minimize pollutants in urban
runoff and to minimize other adverse impacts of urban runoff;

WHEREAS, the OWNER(S) in said WQMP at Section | have identified the funding and
maintenance sources for the BMPs. The OWNER(S) has agreed to provide funding for and
conduct the maintenance of the stormwater quality facilities identified in Exhibit “D” attached
hereto and incorporated herein by this reference;

WHEREAS, the OWNER(S) is aware that periodic and continuous maintenance, including, but
not necessarily limited to, filter material replacement and sediment removal, is required to assure
peak performance of all BMPs in the WQMP and that furthermore, such maintenance activity will
require compliance with all Local, State, or Federal laws and regulations, including those
pertaining to confined space and waste disposal methods, in effect at the time such maintenance
occurs;

WITNESSETH WE, the OWNER(S), with full authority to execute deeds, mortgages, other
covenants, do hereby covenant with the CITY and agree as follows:

1. The OWNER(S) covenant and agree with the CITY that the OWNER(S) shall provide for
adequate long term funding and maintenance and continuation of the stormwater quality
measures described in the Long Term Maintenance Plan and shown in the location map, deed of
easement drawing or plat attached hereto to ensure that the facilities are and remain in proper

Stormwater BMP Operation & Maintenance Agreement Guidance pg 6
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working condition in accordance with approved design standards, rules and regulations, and
applicable laws. The OWNER(S) shall perform preventative maintenance activities at intervals
described in the inspection schedule included in the Long Term Maintenance Plan along with
necessary landscaping (grass cutting, etc.) and trash removal as part of regular maintenance. All
reasonable precautions shall be exercised by OWNER(S) and OWNER(S) representative or
contractor in the removal and extraction of any material(s) from the BMPs and the ultimate
disposal of the materials(s) in a manner consistent with all relevant laws and regulations in effect
at the time. As may be requested from time to time and provided in the annual report to the CITY,
the OWNER shall provide the CITY with documentation identifying the material(s) removed, the
quantity, and disposal destination.

2. The OWNER(S) shall submit to the CITY an annual report and certification prepared by a
Registered Civil Engineer upon request by the City, but not less than once every five (5)
years. The report shall include the Long Term Maintenance Plan that documents the inspection
schedule, times of inspection, remedial actions taken to repair, modify or reconstruct the system,
the state of control measures, and notification of any planned change in responsibility for the
system.

3. The OWNER(S) shall grant to the CITY or its agent or contractor the right of entry at
reasonable times and in a reasonable manner for the purpose of inspecting, operating, installing,
constructing, reconstructing, maintaining or repairing the facility at the OWNER(S) expense as
provided in paragraph 5 below.

4. The OWNER(S) shall grant to the CITY the necessary easements and rights-of-way and
maintain perpetual access from public rights-of-way to the facility for CITY or its agent and
contractor.

5. If, upon inspection, the CITY finds that OWNER(S) has failed to properly maintain the facilities,
the CITY may order the work performed within ten (10) days. In the event the work is not
performed within the specified time, the OWNER(S) agrees to allow the CITY to enter the property
and take whatever steps it deems necessary to maintain the stormwater quality facilities. This
provision shall not be construed to allow the CITY to erect any structure of a permanent nature
on the land of the OWNER(S) without first obtaining written approval of the OWNER(S).

6. The CITY is under no obligation to maintain or repair said facilities, and in no event shall this
Agreement be construed to impose any such obligation on the CITY The OWNER(S) shall
reimburse the CITY upon demand the costs incurred in the maintenance of the facilities.

7. The CITY may require the OWNER(S) to post security in form and for a time period
satisfactory to the CITY to quarantee the performance of the obligations stated herein. Should
the OWNER fail to perform the obligations under the Agreement, the CITY may, in the case of a
cash bond, act for the OWNER(S) using the proceeds from it, or in the case of a surety bond,
require the sureties to perform the obligations of the Agreement. As an additional remedy, the
CITY may withdraw any previous stormwater related approval with respect to the property on
which BMPs have been installed and/or implemented until such time as OWNER(S) repays to
CITY its reasonable costs incurred in accordance with paragraph 5 above.

8. Ifthe OWNER(S) fails to pay the CITY for the above expenses after forty-five (45) days written
notice, the OWNER(S) authorizes the CITY to collect said expenses from the
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OWNER(S) through appropriate legal action and the OWNER(S) shall be liable for the reasonable
expenses of collection, court costs, and attorney fees.

9. The OWNER(S) and the OWNER(S) heirs, administrators, executors, assigns, and any other
successor in interest shall indemnify and hold harmless the CITY and its officers, agents and
employees for any and all damages, accidents, casualties, occurrences, claims or attorney’s fees
which might arise or be asserted, in whole or in part, against the CITY from the construction,
presence, existence, or maintenance of the stormwater control facilities subject to this
AGREEMENT. In the event a claim is asserted against the CITY, its officers, agents or
employees, the CITY shall notify OWNER(S) and the OWNER(S) shall defend at OWNER(S)
expense any suit based on such claim. If any judgment or claims against the CITY, its officers,
agents or employees, shall be allowed, the OWNER(S) shall pay all costs and expenses in
connection therewith. The CITY will not indemnify, defend or hold harmless in any fashion the
OWNER(S) from any claims arising from any failure, regardless of any language in any
attachment or other document that the OWNER(S) may provide.

10. The OWNER(S) shall not be able to transfer, assign or modify its responsibilities with respect
to this agreement without the CITY’S written prior consent. Nothing herein shall be construed to
prohibit a transfer by OWNER(S).

11. The OWNER(S) shall provide to the CITY updated contact information immediately whenever
a property is sold and whenever designated individuals or contractors change. Attach as Exhibit
“C” an organization chart or listing of relationships of authority and responsibility between the
individuals responsible for O&M.

12. No waiver of any provision of this AGREEMENT shall affect the right of any party thereafter
to enforce such provision or to exercise any right or remedy available to it in the event of any other
default.

13. The OWNER(S) shall record a plat showing and accurately defining the easements for
stormwater control facilities. The plat must reference the Instrument Number where this
AGREEMENT and its or attachments are recorded and contain a note that the OWNER(S) is
responsible for maintaining the stormwater management facilities.

14. The OWNER(S) shall record this AGREEMENT in the Office of the Recorder of Riverside
County, California, at the expense of the OWNER(S) and shall constitute notice to all successors
and assigns of the title to said Property of the obligation herein set forth, and also a lien in such
amount as will fully reimburse the CITY, including interest as herein above set forth, subject to
foreclosure in event of default in payment.

15. ltis the intent of the parties hereto that burdens and benefits herein undertaken shall constitute
a covenant running with the land, and shall be binding upon the OWNER(S) and the OWNER(S)
heirs, administrators, executors, assigns, and any other successors in interest and constitute a
lien there against OWNER(S) shall provide such notice prior to such successor obtaining an
interest in all or part of the Property. Owner shall provide a copy of such notice to the CITY at the
same time such notice is provided to the successor.

16. Time is of the essence in the performance of this Agreement.
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17. Any notice to a party required or called for in this Agreement shall be served in person, or by
deposit in the U.S. Mail, first class postage prepaid, to the address set forth below. Notice(s) shall
be deemed effective upon receipt, or seventy-two (72) hours after deposit in the U.S. Mail,
whichever is earlier. A party may change a notice address only by providing written notice thereof
to the other party.

IF TO CITY: City of Lake Elsinore
Engineering Department
130 South Main Street
Lake Elsinore, CA 92530

IF TO OWNER(S):

[SIGNATURES ON NEXT PAGE]
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In WITNESS WHEREOF, the OWNER(S) has caused this agreement to be executed this
day of , 20

OWNER(S):

SIGNED:

BY:

Type Name & Title on line above

FOR:

Type Name of Company on line above

SIGNED:

BY:

Type Name & Title on line above

FOR:

Type Name of Company on line above

CITY OF LAKE ELSINORE

BY:

City Manager
CITY OF LAKE ELSINORE

ATTEST:

City Clerk
CITY OF LAKE ELSINORE

NOTARIES ON FOLLOWING PAGE
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EXHIBIT A
(Legal Description)
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EXHIBIT B
(Plat Exhibit)
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EXHIBIT C
(Organization Chart or Listing of Responsibilities)
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EXHIBIT D

LONG TERM BMP MAINTENANCE PLAN
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Long Term Maintenance Plan Instructions

The Long Term Maintenance Plan is a component of the Operation and Maintenance Agreement
for the development or site. One of the purposes of the Long Term Maintenance Plan is to inform
property owners about the system components on their properties, so that they will know the
locations and maintenance needs of the components and structural BMPs

Using the Schedule Format provided the Long-Term Maintenance Plan must include or address
the following elements:

e Description and locations of stormwater system components to be inspected, prepared by the
engineer. GIS Decimal Degree longitude and latitude coordinates of each BMP to be
maintained.

e Schedule of inspections and the techniques used to inspect and maintain the systems to
ensure that they are functioning properly as designed. Documentation checklists for each type
of BMP including the inspection schedule and potential maintenance items that must be
addressed. Templates for checklists are found in this document.

o Where and how the trash, sediment and other pollutants removed from the stormwater system
will be disposed.

¢ WQMP Site Plan with schematics of BMPs located on the site.

e Person(s) and phone number(s) of who will be responsible for inspection and maintenance. If
the organization that will be responsible is yet to be organized, list the name, address and
phone number of the person or entity with interim responsibility.

e Provisions for permanent access and maintenance easements.

Long Term Maintenance Table Instructions: delete word “SAMPLE”, delete BMPs listed in
table and insert your project specific BMPs in their place.

STORMWATER STRUCTURAL BMP INSPECTION CHECKLIST TEMPLATES
Instructions: delete non-applicable inspection templates; edit ‘checklist’ to reflect templates
included.
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SAMPLE TABLE FOR LONG TERM MAINTENANCE PLAN —

POST CONSTRUCTION BMP LONG TERM MAINTENANCE SCHEDULE

O&M RESPONSIBLE

YPEOFBMP | (e ATiON | INSPECTION | MAINTENANCE | FOLCtANT PERSON
(see attached FREQUENCY FREQUENCY DISPOSAL
site plan) METHOD NAME PHONE #
Floguard Catch Catch basins on | Monthly and Min. Annually. Trash & John Smith | 951-674-
Basin Insert (1)(2) | Riverside Dr & after Rain Additional vegetation — 4445
Walnut (3) Events cleaning as CR&R / Filter —
needed as hazardous
waste
Bioretention swale | Along Riverside Monthly and Min monthly, with | Landfill as Tim Jones 951-777-
(1) Drive (3) after Rain remediation as hazardous 1542
Events needed waste
Landscape
(1) See attached manufacturer data sheets
(2) Access easement to Boos recorded 5-21-13, #234561 — copy attached
(3) See attached site plan
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STORMWATER STRUCTURAL BMP INSPECTION

CHECKLIST TEMPLATES
(COMPONENT OF LONG-TERM MAINTENANCE PLAN)

ANNUAL CERTIFICATION FORM
WATER QUALITY DETENTION BASIN
CONSTRUCTED WETLANDS
BIORETENTION

SAND FILTER

INFILTRATION TRENCH

ENHANCED SWALE/GRASS CHANNEL/FILTER
STRIP

BUFFERS
PROPRIETARY BMP
GREEN ROOF
PERMEABLE PAVEMENT
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CITY OF .’m\

LAKE @LSiHORE CITY OF LAKE ELSINORE

= oeapmev: . ANNUAL WATER QUALITY MANAGEMENT PLAN
FACILITY CERTIFICATION

Complete one form for each water quality facility or facility type (ex. all catch basins on one form, separate form for each
water quality basin) — if additional forms are needed contact rthompson@lake-elsinore.orqg or make copies using this form as
a master. Return completed form(s) with Civil Engineer’s Certification and/or direct questions to Rita Thompson, Engineering
Division, City of Lake Elsinore by JULY 15,

1. Facility Information:

Facility/Project Name:

Facility/Project Address:

Owner/Operator Name(s):

Mailing Address:
City/State/Zip:
Telephone No./Email.: P: / EM:

2. Water Quality Facility Information:

Water Quality Facility Type (circle one):
BASIN - Detention  Bioretention Retention Regional Detention DeSilting

OTHER - Infiltration Trench BioSwale Vegetated Swale Catch Basin Inserts Underground
Detention/Infiltration

Proprietary -

Water Quality Facility Location on Site:

Provide either a copy of site plan highlighting location of water quality facility or decimal degree longitude
(-117.123456) and latitude (33.123456) - not required for catch basin inserts.

Longitude: Latitude:

3. Facility Inspections: Summarize below and/or attach separate documentation of inspections performed during the past year:

Date: / Results/Cleanout:
Date: / Results/Cleanout:
Date: / Results/Cleanout:
Date: / Results/Cleanout:

Attach a separate sheet for additional inspections and/or results of inspections as needed.
4. Certification:
I, being a Registered Professional Engineer in California, do hereby certify that to the best of my knowledge and belief

based upon personal observation that the above facility approved under the Water Quality Management Plan / SWPPP
is clear of debris and operational as of

date

Signature / RCE License No. / Expiration Date

Name - please print or type

Firm or Agency:
Address: / City/State/Zip:

Telephone Email:

130 S. Main Street, Lake Elsinore, CA 92530 / 951-674-3124 /| www.lake-elsinore.org
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Detention Basin Inspections and Maintenance Checklist

Site Name: Owner Change since last inspection? Y [ N[O

Location:

Owner Name:

Address: Phone Number

Site Status:

Date: Time: Site conditions:

Inspection Frequency Key: A=annual; M=monthly; S=after major storms. BOLD = recommended frequency.

o
52 |$.]§

Inspection Iltems i = % = % ;5 Comments/Description
o 3 ) €T S
8 | 28588
=g £ ==z

Embankment and Emergency Spillway

Vegetation healthy? AIMIS

Erosion on embankment? AI/MI/S

Animal burrows in embankment? AI/MI/S

Cracking, sliding, bulging of dam? AIMI/S

Drains blocked or not functioning? AI/MIS

Leaks or seeps on embankment? AI/MIS

Emergency spillway obstructed? AIMIS

Slope protection failure functional? A/IM/S

Erosion in/faround emergency spillway? AI/MI/S

Other (describe) A/MI/S

Riser and Principal Spillway

Low-flow orifice functional? AIMI/S

Trash rack (Debris removal needed? AIMIS

Corrosion noted?)

Sediment buildup in riser? A/IMI/S

Concrete/masonry condition (Cracks or AI/MIS

displacement? Spalling?)

Metal pipe in good condition? AI/MIS

Control valve operation? AI/MIS

Pond drain valve operation? AI/MIS

Qutfall channels function, not eroding? AI/MIS

Other (describe) AI/MIS

Sediment Forebays

Sedimentation description

Sediment cleanout needed (over 50% ful)? | AIM/S

)

5% |$.]§

Inspection Items 55 % g < % 'g Comments/Description
85 |2WETT
n 9 7 c o 2@
=g £ g =zZ

Permanent Pool Areas (if applicable)
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Undesirable vegetation growth? A/M/S

Visible pollution? A/M/S
Shoreline erosion? A/M/S
Erosion at outfalls into pond? A/M/S

Headwalls and endwalls in good condition? | A/M/S

Encroachment into pond or easementarea | A/M/S
by other activities?

Evidence of sediment accumulation? A/M/S
Dry Pond Areas (if applicable)

Vegetation adequate? A/M/S
Undesirable vegetation or woody plant A/M/S
growth?

Excessive sedimentation? A/M/S
Hazards

Have there been complaints from A/M/S
residents?

Public hazards noted? A/M/S

Inspector Comments:

Overall Condition of Facility: [O: Acceptable 0 Unacceptable

If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their
completion dates below:

Maintenance Action Needed Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)
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Site Name:

Constructed Wetlands
Inspections and Maintenance Checklist

Owner Change since last inspection?

YO NO

Location:

Owner Name:

Address:

Phone Number

Site Status:

Date: Time:

Site conditions:

Constructed Wetland Type:

Inspection Frequency Key: A=annual; M=monthly; S=after major storms. BOLD = recommended frequency.

)
| 58 %4 Ees -

Inspection Iltems i = i = k> § Comments/Description

2% |89 ETT

Embankment and Emergency Spillway

Vegetation healthy? AIMIS

Erosion on embankment? AI/MI/S

Animal burrows in embankment? AI/MI/S

Cracking, sliding, bulging of dam? AIMI/S

Drains blocked or not functioning? AI/MIS

Leaks or seeps on embankment? AI/MIS

Emergency spillway obstructed? AI/MIS

Slope protection failure functional? A/IMI/S

Erosion in/faround emergency spillway? AI/MI/S

Other (describe) AI/MI/S

Riser and Principal Spillway (describe type: concrete pire, sictied weir, channel, etc.)

Low-flow orifice functional? AIMI/S

Trash rack (Debris removal needed? A/IM/S

Corrosion noted?)

Sediment buildup in riser? A/IMI/S

Concrete/masonry condition (Cracks or AIMIS

displacement? Spalling?)

Metal pipe in good condition? AIMI/S

Control valve operation? AIMI/S

Pond drain valve operation? AIMIS

Qutfall channels function, not eroding? AI/MIS

Other (describe) AI/MIS

Sediment Forebays

Sedimentation description

Sediment cleanout needed (over 50% ful)? | A/M/S |
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Inspection Iltems = = = s b 2 Comments/Description
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Constructed Wetland Ponding Areas (if applicable)
Wetland vegetation present and healthy? A/M/S
Vegetation removal needed? A/M/S
Floatable debris removal needed? A/M/S
Shoreline problem? A/M/S
Erosion at outfalls into pond? A/M/S
Headwalls and endwalls in good condition? | A/M/S
Encroachment into pond or easement A/M/S
area?
Hazards
Have there been complaints from A/M/S
residents?
Public hazards noted? A/M/S
Inspector Comments:
Overall Condition of Facility: O: Acceptable O Unacceptable

If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their
completion dates below:

Maintenance Action Needed Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)
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Bioretention

Inspections and Maintenance Checklist

Site Name:

Owner Change since last inspection? Y [

Location:

Owner Name:

Address:

Phone Number

Site Status:

Date: Time:

Site conditions:

Inspection Frequency Key: A=annual; M=monthly; S=after major storms. BOLD = recommended frequency

Inspection Items

Inspection
Frequency

Maintenance
Needed?

Inspected?
(Yes/No)

Comments/Description

Treatment Area

Treatment area free of debris? A/M/S
Inlets and Outlets unobstructed? A/M/S
Is there standing water longer than 24 hours A/M/S
after a storm event?

Evidence of erosion? A/M/S
Vegetation

Surrounding area fully stabilized? (no evidence | A/M/S
of material eroding into Bioretention area)

Grass height not more than 6 inches? A/M/S
Plant height not less than design water depth? | A/M/S
Plant composition according to approved plan? | A/M/S
Vegetation overgrown? A/M/S
Other

Hazards

Have there been complaints from residents? A/M/S
Public hazards noted? A/M/S

Inspector Comments:

Overall Condition of Facility:

If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their

completion dates below:

[J: Acceptable

[0 Unacceptable
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Maintenance Action Needed

Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)
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Site Name:

Sand Filter
Inspections and Maintenance Checklist

Owner Change since last inspection? Y O

N O

Location:

Owner Name:

Address: Phone Number
Site Status:
Date: Time: Site conditions:
Sand Filter Type: Perimeter Filter _ Underground Filter _ Above Ground Filter
Inspection Frequency Key: A=annual; M=monthly; S=after major storms. BOLD = recommended frequency
- 3
. §8 | 35| 8o -
Inspection Items s o o 2 = S 2 Comments/Description
25 | 3% |ET
2f |2z |22z
Debris Removal
Sand filter free of debris? A/M/S
Inlets and Outlets free of debris? A/M/S
Vegetation
Surrounding area fully stabilized? (no A/M/S
evidence of material eroding into sand
filter)
Water Retention (where required)
Water holding chambers at normal pool? | A/M/S
Evidence of erosion?
Sediment Deposition
Filtration chamber free of sediments? A/M/S
Sedimentation chamber not more than A/M/S
50% full?
Structural Components
Any evidence of structural deterioration? | A/M/S
Grates in good condition? A/M/S
Spalling or cracking of structural parts? A/M/S
Outlet/Overflow Spillway A/M/S
Other
Noticeable odors? A/M/S
Evidence of flow bypassing facility? A/M/S
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Inspector Comments:

Overall Condition of Facility: [O: Acceptable 0 Unacceptable

If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their
completion dates below:

Maintenance Action Needed Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)
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Site Name:

Infiltration Trench
Inspections and Maintenance Checklist

Owner Change since last inspection?

yd

NO

Location:

Owner Name:

Address:

Phone Number

Site Status:

Date: Time:

Site conditions:

Inspection Frequency Key: A=annual; M=monthly; S=after ma

jor storms. BOLD = recommended frequency

Inspection Items

Inspection
Frequency

Inspected?
(Yes/No)

Maintenance
Needed?
(Yes/No)

Comments/Description

Debris Removal

Trench surface clear of debris? A/M/S
Inlets / inflow pipes free of debris? A/M/S
Overflow spillway clear of debris? A/M/S
Vegetation

Mowing done when necessary? A/M/S
Fertilizer per specification? A/M/S
Any evidence of erosion? A/M/S
Contributing drainage area stabilized? A/M/S
Dewatering)

Trench dewaters between storms? A/M/S ‘

Sediment traps, forebays, or pretreatment swales

Obviously trapping sediment? A/M/S
Greater than 50% of original storage A/M/S
volume remaining?

Sediment removal of trench

Any evidence of sedimentation in trench? | A/M/S
Does sediment accumulation currently A/M/S
require removal?

Inlets

Good condition (no need for repair)? A/M/S
Any evidence of erosion? A/M/S
Outlets/overflow spillway

Good Condition (no need for repair)? A/M/S
Any evidence of erosion? A/M/S
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Inspection Items 5o o 2 = S 2 Comments/Description
85 | 3% |ET
n o n 9 c o2
S £ | ==z
Aggregate repairs
Surface of aggregate clean? A/M/S
Top layer of stone in need of A/M/S
replacement?
Trench in need of rehabilitation? A/M/S
Observation wells
Evidence of clogging (failure to A/M/S
percolate)?
Inspector Comments:
Overall Condition of Facility: [O: Acceptable 0 Unacceptable

If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their
completion dates below:

Maintenance Action Needed Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)
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Enhanced Swales / Grass Channels / Filter Strips
Inspections and Maintenance Checklist

Site Name: Owner Change since last inspection? YO

Location:

Owner Name:

Address: Phone Number

Site Status:

Date: Time: Site conditions:

Inspection Frequency Key: A=annual; M=monthly; S=after major storms. BOLD = recommended frequency

Inspection Iltems Comments/Description

Inspection
Frequency
Inspected?
Maintenance
Needed?
(Yes/No)

Debris Removal

Facility and adjacent area free of debris? A/M/S
Inlets and Outlets free of debris? A/M/S
Any dumping of yard wastes into facility? A/M/S
Litter (branches) removed? A/M/S
Vegetation

Surrounding area fully stabilized? (no evidence | A/M/S
of material eroding into sand filter)

Grass mowed? A/M/S
Plant height not less than design water depth? | A/M/S
Fertilized per specification? A/M/S
Plan composition according to approved plan? | A/M/S
Unauthorized or inappropriate plantings? A/M/S
Plants healthy? (no diseased or dying A/M/S
vegetation)

Evidence of plants stressed from inadequate A/M/S
watering?

Filtration Capacity

Clogging from oil or grease? A/M/S
Facility dewaters between storms? A/M/S

Water Retention (where required)

Water holding chambers at normal pool? A/M/S

Evidence of erosion?
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Check dams and energy dissipators/sumps
Any evidence of sedimentation built up? A/M/S
Are sumps grater than 50% full of sediment? A/M/S
Any evidence of erosion and down stream toe A/M/S
of drop structures?
Sediment Deposition
Swale clean of sediments? A/M/S
Sediment not more than 20% of swale design A/M/S
depth?
Outlet/Overflow Spillway
In good condition? A/M/S
Any evidence of erosion? A/M/S
Any evidence of blockages? A/M/S
Has facility been filled or blocked AIM/S
inappropriately?
Inspector Comments:
Overall Condition of Facility: [d: Acceptable [0 Unacceptable

If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their
completion dates below:

Maintenance Action Needed Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)
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CITY OF #msN

LAKE {HLSINORE
5’&3 [PREAM EXTREME BUffers
Inspections and Maintenance Checklist
Site Name: Owner Change since last inspection? Y [ N[O
Location:

Owner Name:

Address: Phone Number

Site Status:

Date: Time: Site conditions:

Inspection Frequency Key: A=annual; M=monthly; S=after major storms. BOLD = recommended frequency

(]
o o
. §8 |3~| 8~ -
Inspection Iltems = 5 i § = k> § Comments/Description
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Vegetation
Mowing done when necessary? A/M/S
Surrounding area fully stabilized? (no A/M/S
evidence of eroding material into buffer)?
Vegetation healthy? A/M/S
Level Spreader
Vegetation is healthy? A/M/S
Lip of spreader shows no signs of A/M/S
erosion?
Sediment noted in spreader? A/M/S
Inspector Comments:
Overall Condition of Facility: [O: Acceptable 0 Unacceptable

130 S. Main Street, Lake Elsinore, CA 92530 / 951-674-3124 /| www.lake-elsinore.org



If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their
completion dates below:

Maintenance Action Needed Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)

130 S. Main Street, Lake Elsinore, CA 92530 / 951-674-3124 /| www.lake-elsinore.org



CITY OF ) .
LAKE (HLSINORE
%% DREAM EXTREME

Proprietary BMP
Inspections and Maintenance Checklist

Site Name: Owner Change since last inspection? Y [

Location:

Owner Name:

Address: Phone Number

Site Status:

Date: Time: Site conditions:

Inspection Frequency Key: A=annual; M=monthly; S=after major storms. BOLD = recommended frequency

Inspection Iltems Comments/Description

Inspection
Frequency
Inspected?
Maintenance
Needed?
(Yes/No)

Debris Removal

Adjacent area free of debris? A/M/S
Inlets and Outlets free of debris? A/M/S
Facility (internally) free of debris? A/M/S
Vegetation

Surroundng area fully stabilized? (no A/M/S
evidence of material eroding into sand filter)

Grass mowed? A/M/S
Water Retention (where required)

Water holding chambers at normal pool? A/M/S
Evidence of erosion? A/M/S
Sediment Deposition

Filtration chamber free of sediments? A/M/S
Sedimentation chamber not more than 50% A/M/S
full?

Structural Components

Any evidence of structural deterioration? A/M/S
Grates in good condition? A/M/S
Spalling or cracking of structural parts? A/M/S
Outlet/Overflow Spillway A/M/S
Other

Noticeable odors? A/M/S
Any evidence of filter(s) clogging? A/M/S
Evidence of flow bypassing facility? A/M/S

130 S. Main Street, Lake Elsinore, CA 92530 / 951-674-3124 /| www.lake-elsinore.org



Inspector Comments:

Overall Condition of Facility: [O: Acceptable 0 Unacceptable

If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their
completion dates below:

Maintenance Action Needed Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)

130 S. Main Street, Lake Elsinore, CA 92530 / 951-674-3124 /| www.lake-elsinore.org




CITY OF %\ .
LﬁKEé?LSHﬂDRE
\é'¥f [YREAM EXTREME

Green Roof Inspections and Maintenance Checklist

Site Name: Owner Change since last inspection? YO NO

Location:

Owner Name:

Address: Phone Number

Site Status:

Date: Time: Site conditions:

Green Roof Type: Extensive Roof Cover [0  Intensive Roof Garden [J

Inspection Frequency Key: A=annual; M=monthly; S=after major storms; G=monthly during April-September growing season
BOLD = recommended frequency

Inspection Iltems Comments/Description

Inspection
Frequency
Inspected?
Maintenance
Needed?
(Yes/No)

Debris Removal

Gutter inlets blocked by plan debris/trash | A/M/S/G
or plant growth hindered by debris?
Inlets and Outlets free of debris? A/M/S
Vegetation
Any evidence of additional irrigation A/IM/S/G
needs?
Fallen leaves/debris interfering with plant | A/M/S/G
health?
Any dead plants to be replaced? A/M/S/G
Any need for weeding/mowing/trimming? | A/M/S/G
Soil Substrate/Growing Medium
Any evidence of wind/water erosion? A/M/S/G
Structural Components
Any evidence of structural deterioration? | A/M/S/G
Load-bearing walls in good condition? A/M/S/G
Spalling or cracking of structural parts? A/M/S/G
Access/maintenance routes maintained A/M/S/G
and free of debris?
Other
Any locations of standing water thatmay | A/M/S/G
harbor insect infestations?

A/M/S/G

130 S. Main Street, Lake Elsinore, CA 92530 / 951-674-3124 /| www.lake-elsinore.org




Inspector Comments:

Overall Condition of Facility: [O: Acceptable 0 Unacceptable

If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their
completion dates below:

Maintenance Action Needed Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)

130 S. Main Street, Lake Elsinore, CA 92530 / 951-674-3124 /| www.lake-elsinore.org




CITY OF fm'\ .
LAKE {HLSINORE
5?%3’ [PREAM EXTREME

Permeable Pavement

Inspections and Maintenance Checklist

Site Name:

Owner Change since last inspection? Y [

NO

Location:

Owner Name:

Address:

Phone Number

Site Status:

Date: Time:

Site conditions:

Inspection Frequency Key: A=annual; M=monthly; S=after major storms. BOLD recommended frequency

Inspection Items

Inspection
Frequency

Maintenance
Needed?

Inspected?
(Yes/No)

Comments/Description

Pavement Area

Load-bearing capability of pavement
intact?

Pavement area free of debris? A/M/S
Inlets and Outlets unobstructed? A/M/S
Is any water standing after a storm event? | A/M/S
Any evidence of clogged pores that require | A/M/S
vacuum-sweeping?
Access to pervious pavement (egressand | A/M/S
ingress routes) safe and efficient?
Vegetation
Adjacent area fully stabilized (no evidence | A/M/S
of eroding material into or from pervious
pavement area)?
Any noticeable irrigation needs? A/M/S
Fallen leaves/plant debris collecting in A/M/S
paving area?
Grass height over 4 inches? AIM/S
Vegetation health affected by oil/grease A/M/S
from vehicles?
Other A/M/S
Hazards
Obstructions or debris affecting A/M/S
overflows/emergency spillway?

A/M/S

130 S. Main Street, Lake Elsinore, CA 92530 / 951-674-3124 /| www.lake-elsinore.org




Inspector Comments:

Overall Condition of Facility: [O: Acceptable 0 Unacceptable

If any of the above Inspection items are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their
completion dates below:

Maintenance Action Needed Due Date

The next routine inspection is scheduled for approximately:

Inspected by: (signature)

Inspected by: (printed)

130 S. Main Street, Lake Elsinore, CA 92530 / 951-674-3124 /| www.lake-elsinore.org




Appendix 10: Educational Materials

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information
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Never allow pollutants to enter the
street, gutter or storm drain!
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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.

CALIFORNIA 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.

o

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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Fueling Areas SD-30

Design Objectives

Maximize Infiltration
Provide Retention

Slow Runoff

Minimize Impervious Land
Coverage

Prohibit Dumping of Improper
Materials

M Contain Pollutants

M Collect and Convey

[ ]
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Photo Credit: Geoff Brosseau

Description

Fueling areas have the potential to contribute oil and grease, solvents, car battery acid, coolant
and gasoline to the stormwater conveyance system. Spills at vehicle and equipment fueling
areas can be a significant source of pollution because fuels contain toxic materials and heavy
metals that are not easily removed by stormwater treatment devices.

Approach
Project plans must be developed for cleaning near fuel dispensers, emergency spill cleanup,
containment, and leak prevention.

Suitable Applications

Appropriate applications include commercial, industrial, and any other areas planned to have
fuel dispensing equipment, including retail gasoline outlets, automotive repair shops, and major
non-retail dispensing areas.

Design Considerations

Design requirements for fueling areas are governed by Building
and Fire Codes and by current local agency ordinances and zoning
requirements. Design requirements described in this fact sheet
are meant to enhance and be consistent with these code and
ordinance requirements.

Designing New Installations
Covering

CALIFORNIA STORMWATER
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SD-30 Fueling Areas

Fuel dispensing areas should provide an overhanging roof structure or canopy. The cover’s
minimum dimensions must be equal to or greater than the area within the grade break. The
cover must not drain onto the fuel dispensing area and the downspouts must be routed to
prevent drainage across the fueling area. The fueling area should drain to the project’s
treatment control BMP(s) prior to discharging to the stormwater conveyance system. Note - If
fueling large equipment or vehicles that would prohibit the use of covers or roofs, the fueling
island should be designed to sufficiently accommodate the larger vehicles and equipment and to
prevent stormwater run-on and runoff. Grade to direct stormwater to a dead-end sump.

Surfacing

Fuel dispensing areas should be paved with Portland cement concrete (or equivalent smooth
impervious surface). The use of asphalt concrete should be prohibited. Use asphalt sealant to
protect asphalt paved areas surrounding the fueling area. This provision may be made to sites
that have pre-existing asphalt surfaces.

The concrete fuel dispensing area should be extended a minimum of 6.5 ft from the corner of
each fuel dispenser, or the length at which the hose and nozzle assembly may be operated plus 1
ft, whichever is less.

Grading/Contouring

Dispensing areas should have an appropriate slope to prevent ponding, and be separated from
the rest of the site by a grade break that prevents run-on of urban runoff. (Slope is required to
be 2 to 4% in some jurisdictions’ stormwater management and mitigation plans.)

Fueling areas should be graded to drain toward a dead-end sump. Runoff from
downspouts/roofs should be directed away from fueling areas. Do not locate storm drains in the
immediate vicinity of the fueling area.

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.

Additional Information

m In the case of an emergency, provide storm drain seals, such as isolation valves, drain plugs,
or drain covers, to prevent spills or contaminated stormwater from entering the stormwater
conveyance system.

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.

20of 3 California Stormwater BMP Handbook January 2003
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Fueling Areas SD-30

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.

California Stormwater BMP Handbook 30of 3
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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 Slow Runoff

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

Minimize Impervious Land
Coverage

M Contain Pollutants
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.

CALIFORNIA STORMWATER
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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 Post signs 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. If the definition applies, the steps outlined under “designing new installations”
above should be followed.

Additional Information

Maintenance 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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Vehicle Washing Areas SD-33

Design Objectives

M Maximize Infiltration
Provide Retention

Slow Runoff
Minimize Impervious Land
Coverage
Prohibit Dumping of Improper
Materials

M Contain Pollutants

M Collect and Convey

Photo Credit: Geoff Brosseau

Description

Vehicle washing, equipment washing, and steam cleaning may contribute high concentrations of
metals, oil and grease, solvents, phosphates, and suspended solids to wash waters that drain to
stormwater conveyance systems.

Approach

Project plans should include appropriately designed area(s) for washing-steam cleaning of
vehicles and equipment. Depending on the size and other parameters of the wastewater facility,
wash water may be conveyed to a sewer, an infiltration system, recycling system or other
alternative. Pretreatment may be required for conveyance to a sanitary sewer.

Suitable Applications

Appropriate applications include commercial developments, restaurants, retail gasoline outlets,
automotive repair shops and others.

Design Considerations

Design requirements for vehicle maintenance are governed by Building and Fire Codes, and by
current local agency ordinances, and zoning requirements. Design criteria described in this fact
sheet are meant to enhance and be consistent with these code requirements.

Designing New Installations

Areas for washing/steam cleaning should incorporate one of the
following features:

m  Be self-contained and/or covered with a roof or overhang
m  Be equipped with a clarifier or other pretreatment facility

m  Have a proper connection to a sanitary sewer

CALIFORNIA STORMWATER
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SD-33 Vehicle Washing Areas

m Include other features which are comparable and equally effective

CAR WASH AREAS - Some jurisdictions’ stormwater management plans include vehicle-
cleaning area source control design requirements for community car wash racks in complexes
with a large number of dwelling units. In these cases, wash water from the areas may be
directed to the sanitary sewer, to an engineered infiltration system, or to an equally effective
alternative. Pre-treatment may also be required.

Depending on the jurisdiction, developers may be directed to divert surface water runoff away
from the exposed area around the wash pad ( parking lot, storage areas), and wash pad itself to
alternatives other than the sanitary sewer. Roofing may be required for exposed wash pads.

It is generally advisable to cover areas used for regular washing of vehicles, trucks, or
equipment, surround them with a perimeter berm, and clearly mark them as a designated
washing area. Sumps or drain lines can be installed to collect wash water, which may be treated
for reuse or recycling, or for discharge to the sanitary sewer. Jurisdictions may require some
form of pretreatment, such as a trap, for these areas.

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.

Additional Information
Maintenance Considerations

Stormwater and non-stormwater will accumulate in containment areas and sumps with
impervious surfaces. Contaminated accumulated water must be disposed of in accordance with
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system
without the appropriate permit.

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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Spill Prevention, Control & Cleanup SC-11

Description

Many activities that occur at an industrial or
commercial site have the potential to cause
accidental spills. Preparation for accidental
spills, with proper training and reporting
systems implemented, can minimize the
discharge of pollutants to the environment.

Spills and leaks are one of the largest

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

contributors of stormwater pollutants. Spill Targeted Constituents
prevention and control plans are applicable to Sediment
any site at which hazardous materials are stored Nutrients
or used. An effective plan should have spill Trash
prevention and response procedures that Metals v
identify hazardous material storage areas, Bacteria
specify material handling procedures, describe Oil and Grease v
spill response procedures, and provide locations Organics v
of spill clean-up equipment and materials. The Minimum BMPs Covered
plan should take steps to identify and
characterize potential spills, eliminate and @ Good Housekeeping
reduce spill potential, respond to spills when _ = Preventative
they occur in an effort to prevent pollutants Maintenance
from entering the stormwater drainage system, Spill and Leak
and train personnel to prevent and control Prevention and v’
future spills. An adequate supply of spill clean- Response
up materials must be maintained onsite. €2y Material Handling &
: Waste Management
Approach @ Erosion and Sediment
# Controls
General Pollution Prevention Protocols Employee Training P
o Develop procedures to prevent/mitigate = Program
spills to storm drain systems. @ Quality Assurance v
# Record Keeping
o Develop and standardize reporting
procedures, containment, storage, and
disposal activities, documentation, and
follow-up procedures.
o Establish procedures and/or controls to
minimize spills and leaks. The procedures
should address:
v" Description of the facility, owner and
address, activities, chemicals, and
quantities present; CALIFORNIA STORMWATER
QUALITY ASSOCIATION
September 2014 California Stormwater BMP Handbook 1 of 10
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Spill Prevention, Control & Cleanup SC-11

Facility map of the locations of industrial materials;
Notification and evacuation procedures;
Cleanup instructions;

Identification of responsible departments; and

LS N N NN

Identify key spill response personnel.

O Recycle, reclaim, or reuse materials whenever possible. This will reduce the amount
of process materials that are brought into the facility.

Spill and Leak Prevention and Response

Spill Prevention

o Develop procedures to prevent/mitigate spills to storm drain systems. Develop and
standardize reporting procedures, containment, storage, and disposal activities,
documentation, and follow-up procedures.

o Ifillegal dumping is observed at the facility:

v Post “No Dumping” signs with a phone number for reporting illegal dumping and
disposal. Signs should also indicate fines and penalties applicable for illegal
dumping.

v" Landscaping and beautification efforts may also discourage illegal dumping.

v" Bright lighting and/or entrance barriers may also be needed to discourage illegal
dumping.

O Store and contain liquid materials in such a manner that if the container is ruptured,
the contents will not discharge, flow, or be washed into the storm drainage system,
surface waters, or groundwater.

o If the liquid is oil, gas, or other material that separates from and floats on water,
install a spill control device (such as a tee section) in the catch basins that collects
runoff from the storage tank area.

Preventative Maintenance

o Place drip pans or absorbent materials beneath all mounted taps, and at all potential
drip and spill locations during filling and unloading of tanks. Any collected liquids or
soiled absorbent materials must be reused/recycled or properly disposed.

O Store and maintain appropriate spill cleanup materials in a location known to all
near the tank storage area; and ensure that employees are familiar with the site’s spill
control plan and/or proper spill cleanup procedures.
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O Sweep and clean the storage area monthly if it is paved, do not hose down the area to
a storm drain.

0 Check tanks (and any containment sumps) daily for leaks and spills. Replace tanks
that are leaking, corroded, or otherwise deteriorating with tanks in good condition.
Collect all spilled liquids and properly dispose of them.

O Label all containers according to their contents (e.g., solvent, gasoline).

O Label hazardous substances regarding the potential hazard (corrosive, radioactive,
flammable, explosive, poisonous).

O Prominently display required labels on transported hazardous and toxic materials
(per US DOT regulations).

0 Identify key spill response personnel.

Spill Response

o Clean up leaks and spills immediately.

O Place a stockpile of spill cleanup materials where it will be readily accessible (e.g.,
near storage and maintenance areas).

O On paved surfaces, clean up spills with as little water as possible.

v Use a rag for small spills, a damp mop for general cleanup, and absorbent
material for larger spills.

v" If the spilled material is hazardous, then the used cleanup materials are also
hazardous and must be sent to a certified laundry (rags) or disposed of as
hazardous waste.

v" If possible use physical methods for the cleanup of dry chemicals (e.g., brooms,
shovels, sweepers, or vacuums).

O Never hose down or bury dry material spills. Sweep up the material and dispose of
properly.

O Chemical cleanups of material can be achieved with the use of adsorbents, gels, and
foams. Use adsorbent materials on small spills rather than hosing down the spill.
Remove the adsorbent materials promptly and dispose of properly.

o For larger spills, a private spill cleanup company or Hazmat team may be necessary.
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Reporting

0 Report spills that pose an immediate threat to human health or the environment to
the Regional Water Quality Control Board or local authority as location regulations
dictate.

0 Federal regulations require that any oil spill into a water body or onto an adjoining
shoreline be reported to the National Response Center (NRC) at 800-424-8802 (24
hour).

O Report spills to 911 for dispatch and clean-up assistance when needed. Do not
contact fire agencies directly.

O Establish a system for tracking incidents. The system should be designed to identify
the following:

v" Types and quantities (in some cases) of wastes;
v' Patterns in time of occurrence (time of day/night, month, or year);

v" Mode of dumping (abandoned containers, “midnight dumping” from moving
vehicles, direct dumping of materials, accidents/spills);

v Clean-up procedures; and
v Responsible parties.

Employee Training Program

O Educate employees about spill prevention and cleanup.

O Well-trained employees can reduce human errors that lead to accidental releases or
spills:

v The employee should have the tools and knowledge to immediately begin
cleaning up a spill should one occur; and

v Employees should be familiar with the Spill Prevention Control and
Countermeasure Plan.

o Employees should be educated about aboveground storage tank requirements.
Employees responsible for aboveground storage tanks and liquid transfers should be
thoroughly familiar with the Spill Prevention Control and Countermeasure Plan and
the plan should be readily available.

o Train employees to recognize and report illegal dumping incidents.
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Other Considerations (Limitations and Regulations)

O State regulations exist for facilities with a storage capacity of 10,000 gallons or more
of petroleum to prepare a Spill Prevention Control and Countermeasure (SPCC) Plan
(Health & Safety Code Chapter 6.67).

O State regulations also exist for storage of hazardous materials (Health & Safety Code
Chapter 6.95), including the preparation of area and business plans for emergency
response to the releases or threatened releases.

O Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be
connected to the sanitary sewer, prohibiting any hard connections to the storm drain.

Requirements
Costs (including capital and operation & maintenance)

o Will vary depending on the size of the facility and the necessary controls.

O Prevention of leaks and spills is inexpensive. Treatment and/or disposal of
contaminated soil or water can be quite expensive.

Maintenance (including administrative and staffing)

o Develop spill prevention and control plan, provide and document training, conduct
inspections of material storage areas, and supply spill kits.

O Extra time is needed to properly handle and dispose of spills, which results in
increased labor costs.

Supplemental Information

Further Detail of the BMP

Reporting

Record keeping and internal reporting represent good operating practices because they
can increase the efficiency of the facility and the effectiveness of BMPs. A good record
keeping system helps the facility minimize incident recurrence, correctly respond with
appropriate cleanup activities, and comply with legal requirements. A record keeping
and reporting system should be set up for documenting spills, leaks, and other
discharges, including discharges of hazardous substances in reportable quantities.
Incident records describe the quality and quantity of non-stormwater discharges to the
storm sewer. These records should contain the following information:

O Date and time of the incident;
O Weather conditions;

0 Duration of the spill/leak/discharge;
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O Cause of the spill/leak/discharge;

0 Response procedures implemented;

O Persons notified; and

0 Environmental problems associated with the spill/leak/discharge.

Separate record keeping systems should be established to document housekeeping and
preventive maintenance inspections, and training activities. All housekeeping and
preventive maintenance inspections should be documented. Inspection documentation
should contain the following information:

0 Date and time the inspection was performed;
O Name of the inspector;

O Items inspected;

O Problems noted;

o Corrective action required; and

o Date corrective action was taken.

Other means to document and record inspection results are field notes, timed and dated
photographs, videotapes, and drawings and maps.

Aboveground Tank Leak and Spill Control

Accidental releases of materials from aboveground liquid storage tanks present the
potential for contaminating stormwater with many different pollutants. Materials
spilled, leaked, or lost from tanks may accumulate in soils or on impervious surfaces and
be carried away by stormwater runoff.

The most common causes of unintentional releases are:

0 Installation problems;

O Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves);
o External corrosion and structural failure;

0 Spills and overfills due to operator error; and

O Leaks during pumping of liquids or gases from truck or rail car to a storage tank or
vice versa.
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Storage of reactive, ignitable, or flammable liquids should comply with the Uniform Fire
Code and the National Electric Code. Practices listed below should be employed to
enhance the code requirements:

O

O

Tanks should be placed in a designated area.

Tanks located in areas where firearms are discharged should be encapsulated in
concrete or the equivalent.

Designated areas should be impervious and paved with Portland cement concrete,
free of cracks and gaps, in order to contain leaks and spills.

Liquid materials should be stored in UL approved double walled tanks or surrounded
by a curb or dike to provide the volume to contain 10 percent of the volume of all of
the containers or 110 percent of the volume of the largest container, whichever is
greater. The area inside the curb should slope to a drain.

For used oil or dangerous waste, a dead-end sump should be installed in the drain.

All other liquids should be drained to the sanitary sewer if available. The drain must
have a positive control such as a lock, valve, or plug to prevent release of
contaminated liquids.

Accumulated stormwater in petroleum storage areas should be passed through an
oil/water separator.

Maintenance is critical to preventing leaks and spills. Conduct routine inspections and:

O Check for external corrosion and structural failure.

O Check for spills and overfills due to operator error.

O Check for failure of piping system (pipes, pumps, flanges, coupling, hoses, and
valves).

O Check for leaks or spills during pumping of liquids or gases from truck or rail car to a
storage facility or vice versa.

O Visually inspect new tank or container installation for loose fittings, poor welding,
and improper or poorly fitted gaskets.

O Inspect tank foundations, connections, coatings, and tank walls and piping system.
Look for corrosion, leaks, cracks, scratches, and other physical damage that may
weaken the tank or container system.

o Frequently relocate accumulated stormwater during the wet season.
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O Periodically conduct integrity testing by a qualified professional.

Vehicle Leak and Spill Control

Major spills on roadways and other public areas are generally handled by highly trained
Hazmat teams from local fire departments or environmental health departments. The
measures listed below pertain to leaks and smaller spills at vehicle maintenance shops.

In addition to implementing the spill prevention, control, and clean up practices above,
use the following measures related to specific activities:

Vehicle and Equipment Maintenance

O Perform all vehicle fluid removal or changing inside or under cover to prevent the
run-on of stormwater and the runoff of spills.

O Regularly inspect vehicles and equipment for leaks, and repair immediately.

O Check incoming vehicles and equipment (including delivery trucks, and employee
and subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles
or equipment onsite.

O Always use secondary containment, such as a drain pan or drop cloth, to catch spills
or leaks when removing or changing fluids.

0 Immediately drain all fluids from wrecked vehicles.

O Store wrecked vehicles or damaged equipment under cover.

0 Place drip pans or absorbent materials under heavy equipment when not in use.
O Use absorbent materials on small spills rather than hosing down the spill.

O Remove the adsorbent materials promptly and dispose of properly.

0 Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full
drip pans or other open containers lying around.

o Oil filters disposed of in trashcans or dumpsters can leak oil and contaminate
stormwater. Place the oil filter in a funnel over a waste oil recycling drum to drain
excess oil before disposal. Oil filters can also be recycled. Ask your oil supplier or
recycler about recycling oil filters.

O Store cracked batteries in a non-leaking secondary container. Do this with all
cracked batteries, even if you think all the acid has drained out. If you drop a battery,
treat it as if it is cracked. Put it into the containment area until you are sure it is not
leaking.
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Vehicle and Equipment Fueling
0 Design the fueling area to prevent the run-on of stormwater and the runoff of spills:

Cover fueling area if possible.
Use a perimeter drain or slope pavement inward with drainage to a sump.
Pave fueling area with concrete rather than asphalt.

O If dead-end sump is not used to collect spills, install an oil/water separator.

o Install vapor recovery nozzles to help control drips as well as air pollution.

0 Discourage “topping-off’ of fuel tanks.

O Use secondary containment when transferring fuel from the tank truck to the fuel
tank.

O Use absorbent materials on small spills and general cleaning rather than hosing
down the area. Remove the absorbent materials promptly.

O Carry out all Federal and State requirements regarding underground storage tanks,
or install above ground tanks.

0 Do not use mobile fueling of mobile industrial equipment around the facility; rather,
transport the equipment to designated fueling areas.

0 Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.
O Train employees in proper fueling and cleanup procedures.

Industrial Spill Prevention Response

For the purposes of developing a spill prevention and response program to meet the
stormwater regulations, facility managers should use information provided in this fact
sheet and the spill prevention/response portions of the fact sheets in this handbook, for
specific activities.

The program should:

0O Integrate with existing emergency response/hazardous materials programs (e.g., Fire
Department).

o Develop procedures to prevent/mitigate spills to storm drain systems.

0 Identify responsible departments.
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o Develop and standardize reporting procedures, containment, storage, and disposal
activities, documentation, and follow-up procedures.

O Address spills at municipal facilities, as well as public areas.

O Provide training concerning spill prevention, response and cleanup to all appropriate
personnel.

References and Resources

California’s Nonpoint Source Program Plan. http://www.swrcb.ca.gov/nps/index.html.

Clark County Storm Water Pollution Control Manual. Available online at:
http://www.co.clark.wa.us/pubworks/bmpman.pdf.

King County Storm Water Pollution Control Manual. Available online at:
http://dnr.metroke.gov/wlr/dss/spcm.htm.

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

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

The Stormwater Managers Resource Center. http://www.stormwatercenter.net/.
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Description

Spills and leaks that occur during vehicle and
equipment fueling can contribute
hydrocarbons, oil and grease, as well as heavy
metals, to stormwater runoff. Implementing
the following management practices can help
prevent fuel spills and leaks.

Approach

O 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

Use properly maintained off-site fueling
stations whenever possible. These
businesses are better equipped to handle
fuel and spills properly.

Focus pollution prevention activities on
containment of spills and leaks, most of
which may occur during liquid transfers.

Good Housekeeping

O

"Spot clean" leaks and drips routinely.
Leaks are not cleaned up until the
absorbent is picked up and disposed of

properly.

Manage materials and waste properly
(see Material Handling and Waste
Management) to reduce adverse impacts
on stormwater quality.

Paint signs on storm drain inlets to
indicate that they are not to receive
liquid or solid wastes.

Post signs at sinks to remind employees
not to pour wastes down drains.

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize
m Product Substitution

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Minimum BMPs Covered

Good Housekeeping

Preventative Maintenance

Spill and Leak Prevention
and Response

Material Handling &
Waste Management

Erosion and Sediment
Controls

Employee Training
Program

eeOVLd O O

Quality Assurance Record
Keeping

CALIFORNIA STORMWATER
QUALITY ASSOCIATION
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Vehicle and Equipment Fueling SC-20

Clean yard storm drain inlets(s) regularly and especially after large storms.

Do not pour materials down storm drains.

Build a shed or temporary roof over fueling area to limit exposure to rain.

Post signs to remind employees and customers not to top off the fuel tank when
filling and signs that ban customers and employees from changing engine oil or
other fluids at that location.

Report leaking vehicles to fleet maintenance.

Ensure the following safeguards are in place:

v Overflow protection devices on tank systems to warn the operator or
automatically shut down transfer pumps when the tank reaches full capacity.

v Protective guards around tanks and piping to prevent vehicle or forklift
damage.

v" Clear tagging or labeling of all valves to reduce human error.

v" Emergency shut-off and emergency phone number.

Preventative Maintenance

Fuel Dispensing Areas

O Inspect vehicles and equipment for leaks regularly and repair immediately.

O Sweep the fueling area weekly, if it is paved, to collect loose particles, and wipe up
spills with rags and other absorbent material immediately. Do not hose down the
area to a storm drain.

o Fit underground storage tanks with spill containment and overfill prevention
systems meeting the requirements of Section 2635(b) of Title 23 of the California
Code of Regulations.

o Fit fuel dispensing nozzles with "hold-open latches" (automatic shutoffs) except
where prohibited by local fire departments.

O Post signs at the fuel dispenser or fuel island warning vehicle owners/operators
against "topping off" of vehicle fuel tanks.

O Design fueling area to prevent stormwater runoff and spills. Use a perimeter drain
or slope pavement inward with drainage to sump; regularly remove materials
accumulated in sump.

O Pave area with concrete rather than asphalt.
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o Cover fueling area with an overhanging roof structure or canopy so that
precipitation cannot come in contact with the fueling area. Where covering is not
feasible and the fuel island is surrounded by pavement, apply a suitable sealant
that protects the asphalt from spilled fuels.

O Install vapor recovery nozzles to help control drips as well as air pollution.

0 Use secondary containment when transferring fuel from the tank truck to the fuel
tank. Cover storm drains in the vicinity during transfer.

Air/Water Supply Area
O Minimize the possibility of stormwater pollution from air/water supply areas by
doing at least one of the following:

v

v

v

v

Spot clean leaks and drips routinely to prevent runoff of spillage.
Grade and pave the air/water supply area to prevent run-on of stormwater.
Install a roof over the air/water supply area.

Install a low containment berm around the air/water supply area.

Inspection
o Aboveground Tank Leak and Spill Control:

4

v

v

v

Check for external corrosion and structural failure.
Check for spills and overfills due to operator error.
Check for failure of piping system.

Check for leaks or spills during pumping of liquids or gases from truck or rail
car to a storage facility or vice versa.

Visually inspect new tank or container installation for loose fittings, poor
welding, and improper or poorly fitted gaskets.

Inspect tank foundations, connections, coatings, and tank walls and piping
system. Look for corrosion, leaks, cracks, scratches, and other physical damage
that may weaken the tank or container system.

Conduct integrity testing periodically by a qualified professional.

O Inspect and clean, if necessary, storm drain inlets and catch basins within the
facility boundary before October 1 each year.
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% Spill Response and Prevention Procedures

o Keep your spill prevention and control plan up-to-date.

O Maintain an adequate stockpile of spill cleanup materials at locations where it will
be readily accessible.

O Clean leaks, drips, and other spills with as little water as possible.
v Use rags for small spills,
v Use a damp mop for general cleanup,
v Use dry absorbent material for larger spills.
O Use the following three-step method for cleaning floors:
v" Clean spills with rags or other absorbent materials
v Sweep floor using dry absorbent material

v" Mop the floor. Mop water may be discharged to the sanitary sewer via a toilet
or sink.

O Remove the adsorbent materials promptly and dispose of properly when using
absorbent materials on small spills.

O Store portable absorbent booms (long flexible shafts or barriers made of absorbent
material) in unbermed fueling areas.

O Report spills promptly.
O Ifadead-end sump is not used to collect spills, install an oil/water separator.

Material Handling and Waste Management

O Do not pour liquid wastes into floor drains, sinks, outdoor storm drain inlets, or
other storm drains or sewer connections.

0 Do not put used or leftover cleaning solutions, solvents, and automotive fluids in
the sanitary sewer.

o Collect leaking or dripping fluids in drip pans or containers. Fluids are easier to
recycle if kept separate.

0 Promptly transfer used fluids to the proper waste or recycling drums. Do not leave
drip pans or other open containers lying around.
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O Minimize the possibility of stormwater pollution from outside waste receptacles by

O

doing at least one of the following:

v Use only watertight waste receptacle(s) and keep the lid(s) closed.

v' Grade and pave the waste receptacle area to prevent run-on of stormwater.
v Install a roof over the waste receptacle area.

v" Install a low containment berm around the waste receptacle area.

v Use and maintain drip pans under waste receptacles.

Post “no littering” signs.

Employee Training Program

O

O

Educate employees about facility-wide pollution prevention measures and goals.

Train designated employees (e.g., those involved with the handling or management
of fuels) on proper fueling and cleanup procedures.

Train designated employees upon hiring and annually thereafter on proper
methods for handling and disposing of waste. Make sure that all employees
understand stormwater discharge prohibitions, wastewater discharge
requirements, and these best management practices.

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

Use a training log or similar method to document training. The training log should
include entries for:

v Training topic,

v" Trainer,

v'  Attendees,

v" Frequency,

v Comments,

v Target date for completion of training, and

v Date completed.
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Quality Assurance and Record Keeping

o Keep accurate maintenance logs that document minimum BMP activities
performed for vehicle and equipment fueling, quantities of materials removed, and
improvement actions.

O Keep accurate logs of spill response actions that document what types of liquids
were 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 The retrofitting of existing fueling areas to minimize stormwater exposure or spill
runoff can be expensive. Good design must occur during the initial installation.

Extruded curb along the “upstream” side of the fueling area to prevent stormwater
run-on is of modest cost.

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 Most of the operations and maintenance activities associated with implementing
this BMP are integrally linked to routine operations as previously described.
Therefore additional O&M is not required.

O For facilities responsible for pre-treating their wastewater prior to discharging, the
proper functioning of structural treatment system is an important maintenance
consideration.

O Routine cleanout of sumps and oil/water separators is required for the devices to
maintain their effectiveness, usually at least once a month. During periods of
heavy rainfall, cleanout is required more often to ensure pollutants are not washed
through the system. Sediment removal is also required on a regular basis to keep
the device working efficiently.

Supplemental Information

Designing New Installations

The elements listed below should be included in the design and construction of new or
substantially remodeled facilities.

Fuel Dispensing Areas

O Fuel dispensing areas must be paved with Portland cement concrete (or, equivalent
smooth impervious surface), with a 2 to 4% slope to prevent ponding, and must be
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separated from the rest of the site by a grade break that prevents run-on of
stormwater to the extent practicable. The fuel dispensing area is defined as
extending 6.5 feet from the corner of each fuel dispenser or the length at which the
hose and nozzle assembly may be operated plus 1 foot, whichever is less. The
paving around the fuel dispensing area may exceed the minimum dimensions of
the "fuel dispensing area" stated above.

O The fuel dispensing area must be covered, and the cover’s minimum dimensions
must be equal to or greater than the area within the grade break or the fuel
dispensing area, as defined above. The cover must not drain onto the fuel
dispensing area.

O If necessary, install and maintain an oil control device in the appropriate catch
basin(s) to treat runoff from the fueling area.

Outdoor Waste Receptacle Area

0 Grade and pave the outdoor waste receptacle area to prevent run-on of stormwater
to the extent practicable.

Air/Water Supply Area

0 Grade and pave the air/water supply area to prevent run-on of stormwater to the
extent practicable.

Designated Fueling Area

o If your facility has large numbers of mobile equipment working throughout the site
and you currently fuel them with a mobile fuel truck, consider establishing a
designated fueling area. With the exception of tracked equipment such as
bulldozers and perhaps small forklifts, most vehicles should be able to travel to a
designated area with little lost time. Place temporary “caps” over nearby catch
basins or manhole covers so that if a spill occurs it is prevented from entering the
storm drain.

Examples

The Spill Prevention Control and Countermeasure (SPCC) Plan, which is required by law
for some facilities, is an effective program to reduce the number of accidental spills and
minimize contamination of stormwater runoff.

The City of Palo Alto has an effective program for commercial vehicle service facilities.
Many of the program’s elements, including specific BMP guidance and lists of equipment
suppliers, are also applicable to industrial facilities.

References and Resources

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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Oregon Department of Environmental Quality, 2013. Industrial Stormwater Best
Management Practices Manual- BMP 8 Vehicle, Pavement and Building Washing.
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 —Vehicle Washing. 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 — Stormwater Menu of BMPs
- Municipal Vehicle and Equipment Washing, Available online at:
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbut
ton=detail&bmp=132.

Washington State Department of Ecology, 2012. Vehicle and Equipment Washwater
Discharges Best Management Practices Manual. Publication no. WQ-R-95-056.
Available online at: https://fortress.wa.gov/ecy/publications/publications/95056.pdf.
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Description

Wash water from vehicle and equipment
cleaning activities performed outdoors or in
areas where wash water flows onto the ground
can contribute toxic hydrocarbons and other
organic compounds, oils and greases,
nutrients, phosphates, heavy metals, and
suspended solids to stormwater runoff. Use of
the procedures outlined below can prevent or
reduce the discharge of pollutants to
stormwater during vehicle and equipment
cleaning.

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 If possible, use properly maintained off-site
commercial washing and steam cleaning
businesses whenever possible. These
businesses are better equipped to handle
and properly dispose of the wash waters.

O Use dry cleaning methods to remove debris
and sweep area; avoid washing with water
when possible.

O Good housekeeping practices can minimize
the risk of contamination from wash water
discharges.

o Use biodegradable, phosphate-free
detergents for washing vehicles as
appropriate

0 Emphasize the connection between the
storm drain system and runoff, help
reinforce that vehicle and equipment
washing activities affect local water quality
through storm drain stenciling programs.

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Minimum BMPs Addressed

Good Housekeeping

Preventative
Maintenance

Spill and Leak
Prevention and Response

Material Handling &
Waste Management

Erosion and Sediment
Controls

Employee Training
Program

QOLO OO

Quality Assurance
Record Keeping

CALIFORNIA STORMWATER
OQUALITY ASSOCIATION®
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O Map on-site storm drain locations to avoid discharges to the storm drain system.

O Designate specific wash area with clarifier or place wash areas away from storm drain
connections.

Good Housekeeping

O Mark the area clearly as a wash area by:
v" Posting signs stating that only washing is allowed in wash area; and
v Providing information on how washing is to be done.

o Provide trash containers in wash area.

O Have all vehicle and equipment washing done in areas designed to collect and hold
the wash and rinse water or effluent generated. Recycle, collect or treat wash water
effluent prior to discharge to the sanitary sewer system.

o If washing/cleaning must occur on-site, consider washing vehicles and equipment
inside the building or on an impervious surface to control the targeted constituents
by directing them to the sanitary sewer.

o If washing must occur on-site and outdoor:

v Use designated paved wash areas. This area must be covered or bermed to collect
the wash water and graded to direct the wash water to a treatment or disposal
facility.

v Do not conduct oil changes and other engine maintenance in the designated
washing area. Perform these activities in a place designated for oil change and
maintenance activities.

v" Cover the wash area when not in use to prevent contact with rain water.
O Do not permit steam cleaning wash water to enter the storm drain system.

o If possible, conduct pressure and steam cleaning at appropriate off-site areas to avoid
generating runoff with high pollutant concentrations.

Preventative Maintenance

O Install sumps or drain lines to collect wash water for treatment.
0 Use hoses with nozzles that automatically turn off when left unattended.

O Perform routine inspections of drain lines, holding tanks, and hoses and repair leaks
immediately.
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Vehicle and Equipment Cleaning SC-21

O Perform routine inspection and maintenance of wash water recycling and treatment
systems.

% Spill Response and Prevention Procedures
~ O Keep the spill prevention and control 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.

Material Handling and Waste Management

o Collect all wash water from vehicle and equipment cleaning operations. Consider
treating and reusing or discharging wash waters to a sanitary sewer system.

O Large quantities of wash waters may require treatment at the facility. Treatment
using a process treatment system (e.g., holding tank, filtration system, and related
appurtenances) will require engineering and capital expenditures.

O Collect and treat small amounts of wash water at the facility and either recycle or
discharge to the sanitary sewer system or collect and dispose of as an industrial
waste.

o Discharge wash waters into sanitary sewer only after contacting local sewer authority
to find out if pretreatment is required.

Employee Training Program

o Train employees on proper cleaning and wash water disposal procedures and
conduct “refresher” courses on a regular basis.

O Train staff on proper maintenance measures for the wash area.

o Train employees and contractors on proper spill containment and cleanup. The
employee should have the tools and knowledge to immediately begin cleaning up a
spill should one occur.

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

Quality Assurance and Record Keeping

0 Keep accurate maintenance/inspection logs that document the minimum BMP
activities performed for vehicle and equipment cleaning activities and improvement
actions.
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Vehicle and Equipment Cleaning SC-21

O

O

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

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

Other Facility-Specific Considerations

O

Some municipalities may require pretreatment and monitoring of wash water dis-
charges to the sanitary sewer.

Steam cleaning can generate significant pollutant concentrations requiring that
careful consideration be given to the environmental impacts and compliance issues
related to the condensate wastewater generated.

Potential Limitations and Work-Arounds

Some facilities may have space constraints, limited staffing and time limitations that
may preclude implementation of certain BMPs. Provided below are typical
limitations and recommended “work-arounds”:

Most car washing best management practices are inexpensive, and rely more on good
housekeeping practices (where vehicles are washed, planning for the collection of
wash water) than on expensive technology. However, the construction of a
specialized area for vehicle washing can be expensive. Also, for facilities that cannot
recycle their wash water, the cost of pre-treating wash water through either
structural practices or planning for collection and hauling of contaminated water to
sewage treatment plants can be cost-prohibitive.

A potential work-around is to use properly maintained off-site commercial washing
and steam cleaning businesses whenever possible.

Potential Capital Facility Costs and Operation & Maintenance
Requirements

Facilities

O

Many facilities will already have indoor covered areas where vehicle and equipment
cleaning takes place and will require no additional capital expenditures for providing
cover.

Capital investments will be required at some sites if systems to collect and
recycle/treat and properly discharge wash water are not in place. The cost associated
with these investments will vary depending on the size of the washing facility and
local regulations regarding effluent wash water.

Maintenance

O

O

Perform wash and collection system inspections and repair.

Sweep washing areas frequently to remove solid debris.
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Vehicle and Equipment Cleaning SC-21

O Repair berms and dikes as necessary.

0 Inspect and maintain sumps, oil/water separators, and on-site treatment/recycling
units.

Supplemental Information

Designated Cleaning Areas

O Washing operations outside should be conducted in a designated wash area having
the following characteristics:
v' Paved with Portland cement concrete
v Covered and bermed to prevent contact with stormwater and contain wash water

v Sloped for wash water collections

v Drainage system for wash water to the sanitary or recycle treatment process
waste sewer, or to a dead-end sump equipped with an oil/water separator if
necessary.

References and Resources

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

Oregon Department of Environmental Quality, 2013. Industrial Stormwater Best
Management Practices Manual- BMP 8 Vehicle, Pavement and Building Washing.
Available online at: http://www.deq.state.or.us/wq/wgpermit/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 —Vehicle Washing. 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 — Stormwater Menu of BMPs
- Municipal Vehicle and Equipment Washing. Available online at:
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbut
ton=detail&bmp=132.
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Vehicle and Equipment Cleaning SC-21

Washington State Department of Ecology, 2012 .Vehicle and Equipment Washwater
Discharges Best Management Practices Manual. Publication no. WQ-R-95-056.
Available online at: https://fortress.wa.gov/ecy/publications/publications/95056.pdf.
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Waste Handling & Disposal SC-34

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

m Educate

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

m Reduce/Minimize

m Product Substitution

generation and disposal through source Targeted Constituents
reduction, reuse, and recycling; and preventing Sediment
run-on and runoff. Nutrients
Trash

Approach Metals v
Reduce potential for pollutant discharge Bacteria v
through source control pollution prevention Oi

. . il and Grease v
and BMP implementation. Successful -
implementation depends on effective training Organics v
of employees on applicable BMPs and general Minimum BMPs Covered
pollution prevention strategies and objectives. @ Good Housekeeping v
General Pollution Prevention Protocols % Preventative v

Maintenance

O Accomplish reduction in the amount of '

waste generated using the following source

Spill and Leak Prevention
and Response

controls: - -
£ Material Handling & v
v" Production planning and sequencing; Waste Management
Erosion and Sediment
v" Process or equipment modification; # Controls
Employee Training
. . . ‘/
v ng.mat‘erlal substitution or Program
elimination;
Quality Assurance Record ~,
v" Loss prevention and housekeeping; Keeping
v Waste segregation and separation; and
v" Close loop recycling.

O 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.
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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.

o 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.

O 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
) C 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.

o 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
NJ0088315, 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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Safer Alternative Products

SC-35

Description

Promote the use of less harmful products and
products that contain little or no TMDL and
303(d) list pollutants. Alternatives exist for
most product classes including chemical
fertilizers, pesticides, cleaning solutions,
janitorial chemicals, automotive and paint
products, and consumables (batteries,
fluorescent lamps).

Approach

Pattern a new program after the many
established programs around the state and
country. Integrate this best management
practice as much as possible with existing
programs at your facility.

Develop a comprehensive program based on:

0 The “Precautionary Principle,” which is an
alternative to the "Risk Assessment" model
that says it's acceptable to use a potentially
harmful product until physical evidence of
its harmful effects are established and
deemed too costly from an environmental
or public health perspective. For instance, a
risk assessment approach might say it's
acceptable to use a pesticide until there is
direct proof of an environmental impact.
The Precautionary Principle approach is
used to evaluate whether a given product is
safe, whether it is really necessary, and
whether alternative products would
perform just as well.

O Environmentally Preferable Purchasing
Program to minimize the purchase of
products containing hazardous ingredients
used in the facility's custodial services, fleet
maintenance, and facility maintenance in
favor of using alternate products that pose
less risk to employees and to the
environment.

O Integrated Pest Management (IPM) or Less-
Toxic Pesticide Program, which uses a pest
management approach that minimizes the
use of toxic chemicals and gets rid of pests

Objectives

m Educate
m Reduce/Minimize

m Product Substitution

Targeted Constituents
Sediment

Nutrients v
Trash

Metals v
Bacteria

Oil and Grease v
Organics v

Minimum BMPs Covered

@ Good Housekeeping

Preventative Maintenance

i Spill and Leak Prevention
and Response

§ Material Handling &
L) Waste Management

Erosion and Sediment
»# Controls

m Employee Training v
Program

Quality Assurance Record
@ Keeping
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Safer Alternative Products SC-35

by methods that pose a lower risk to employees, the public, and the environment.

0 Energy Efficiency Program including no-cost and low-cost energy conservation and
efficiency actions that can reduce both energy consumption and electricity bills,
along with long-term energy efficiency investments.

Consider the following mechanisms for developing and implementing a comprehensive
program:

O Policies
O Procedures
v Standard operating procedures (SOPs);
v Purchasing guidelines and procedures; and
v Bid packages (services and supplies).
0O Materials
v’ Preferred or approved product and supplier lists;
v" Product and supplier evaluation criteria;
v Training sessions and manuals; and
v Fact sheets for employees.

Implement this BMP in conjunction with the Vehicle and Equipment Management fact
sheets (SC-20 — SC-22) and SC-41 Building and Grounds Maintenance.

Employee Training Program

o Employees who handle potentially harmful materials should be trained in the use of
safer alternatives.

0 Purchasing departments should be trained on safer alternative products and
encouraged to procure less hazardous materials and products that contain little or no
harmful substances or TMDL pollutants.

o Employees and contractors / service providers can both be educated about safer
alternatives by using information developed by a number of organizations including
the references and resources provided in this fact sheet.

Potential Limitations and Work-Arounds

Some facilities may have space constraints, limited staffing and time limitations that may
preclude implementation of BMPs. Provided below are typical limitations and
recommended “work-arounds”

O Alternative products may not be available, suitable, or effective in every case.
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Safer Alternative Products SC-35

v" Minimize use of hazardous/harmful products if no alternative product is
available.
Regulatory Considerations

This BMP has no regulatory requirements unless local/municipal ordinance applies.
Existing regulations already encourage facilities to reduce the use of hazardous materials
through incentives such as reduced:

O Specialized equipment storage and handling requirements;
O Storm water runoff sampling requirements;

0 Training and licensing requirements; and

O Record keeping and reporting requirements.

Cost Considerations

O The primary cost is for staff time to: 1) develop new policies and procedures and 2)
educate purchasing departments and employees who handle potentially harmful
materials about the availability, procurement, and use of safer alternatives.

0O Some alternative products may be slightly more expensive than conventional
products.

Supplemental Information

The following discussion provides some general information on safer alternatives. More
specific information on particular hazardous materials and the available alternatives may
be found in the references and resources listed below.

O Automotive products — Less toxic alternatives are not available for many automotive
products, especially engine fluids. But there are alternatives to grease lubricants, car
polishes, degreasers, and windshield washer solution. Refined motor oil is also
available.

0 Vehicle/Trailer lubrication — Fifth wheel bearings on trucks require routine
lubrication. Adhesive lubricants are available to replace typical chassis grease.

O Cleaners — Vegetables-based or citrus-based soaps are available to replace
petroleum-based soaps/detergents.

O Paint products — Water-based paints, wood preservatives, stains, and finishes with
low VOC content are available.

O Pesticides — Specific alternative products or methods exist to control most insects,
fungi, and weeds.

O Chemical Fertilizers — Compost and soil amendments are natural alternatives.

o Consumables — Manufacturers have either reduced or are in the process of reducing
the amount of heavy metals in consumables such as batteries and fluorescent lamps.
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Safer Alternative Products SC-35

All fluorescent lamps contain mercury, however low-mercury containing lamps are
now available from most hardware and lighting stores. Fluorescent lamps are also
more energy efficient than the average incandescent lamp.

O Janitorial chemicals — Even biodegradable soap can harm fish and wildlife before it
biodegrades. Biodegradable does not mean non-toxic. Safer products and
procedures are available for floor stripping and cleaning, as well as carpet, glass,
metal, and restroom cleaning and disinfecting. Use paper products with post-
consumer recycled content and implement electric had dryers.

Examples

There are a number of business and trade associations, and communities with effective
programs. Some of the more prominent are listed below in the references and resources
section.

References and Resources

Note: Many of these references provide alternative products for materials that typically
are used inside and disposed to the sanitary sewer as well as alternatives to products that
usually end up in the storm drain.

General Sustainable Practices and Pollution Prevention Including
Pollutant-Specific Information

California Department of Toxic Substances Control,
http://www.dtsc.ca.gov/PollutionPrevention/GreenTechnology/Index.cfm.

CalRecycle, http://www.calrecycle.ca.gov/Business/Regulated.htm.

City of Santa Monica Office of Sustainability and Environment,
http://www.smgov.net/departments/ose/.

City of Palo Alto, http:// www.city.palo-alto.ca.us/cleanbay.

City and County of San Francisco, Department of the Environment,
http://www.sfenvironment.org/toxics-health/greener-business-practices.

Green Business Program, http://www.greenbiz.ca.gov/GRlocal.html .

Product Stewardship Institute, http://www.productstewardship.us/index.cfm.

Sacramento Clean Water Business Partners.
http://www.sacstormwater.org/CleanWaterBusinessPartners/CleanWaterBusinessPartn
ers.html.

USEPA. National Pollutant Discharge Elimination System (NPDES) Stormwater
Discharges From Industrial Facilities,
http://cfpub.epa.gov/npdes/stormwater/indust.cfm.

USEPA Region IX Pollution Prevention Program,
http://www.epa.gov/regiong/waste/p2/business.html.
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Safer Alternative Products SC-35

Western Sustainability and Pollution Prevention Network, http://wsppn.org/.

Metals (mercury, copper)
National Electrical Manufacturers Association — Environmental Stewardship,
http://www.nema.org/Policy/Environmental-Stewardship/pages/default.aspx.

Sustainable Conservation, http://www.suscon.org.

Auto Recycling Project
Brake Pad Partnership

Pesticides and Chemical Fertilizers
Bio-Integral Resource Center, http://www.birc.org.

California Department of Pesticide Regulation,
http://www.cdpr.ca.gov/dprprograms.htm.

University of California Statewide IPM Program,
http://www.ipm.ucdavis.edu/default.html.

Dioxins
Bay Area Dioxins Project,
http://www.abag.ca.gov/bayarea/dioxin/project materials.htm.
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Building & Grounds Maintenance SC-41

Description

Objectives
m Cover

Stormwater runoff from building and grounds
maintenance activities can be contaminated

with toxic hydrocarbons in solvents, fertilizers m Contain
and pesticides, suspended solids, heavy metals,

abnormal pH, and oils and greases. Utilizing = Educate
the protocols in this fact sheet will prevent or m Reduce/Minimize
reduce the discharge of pollutants to » Product Substitution
stormwater from building and grounds
maintenance activities by washing and cleaning Targeted Constituents
up with as little water as possible, following Sediment v
good landscape management practices, Nutrients v
preventing and cleaning up spills immediately,
keeping debris from entering the storm drains, Trash
and maintaining the stormwater collection Metals %
system.

Bacteria v
Approach Oil and Grease
Reduce potential for pollutant discharge 0 :

. . rganics

through source control pollution prevention
and BMP implementation. Successful Minimum BMPs Covered
implementation depends on effective training -
of employees on applicable BMPs and general @ Good Housekeeping v

pollution prevention strategies and objectives. Preventative
G 1 Pollution Pr ion Pr I Maintenance
eneral Pollution Prevention Protocols Spill and Leak
O Switch to non-toxic chemicals for Prevention and v
maintenance to the maximum extent Response
possible. § Material Handling & v
S = Waste Management
o Choose cleaning agents that can be @ Erosion and Sediment
recycled. Controls
Employee Training
0 Encourage proper lawn management and Program v
landscaping, including use of native Quality Assurance
vegetation. @ Record Keeping v
0 Encourage use of Integrated Pest
Management techniques for pest control.
O Encourage proper onsite recycling of yard
trimmings.
O Recycle residual paints, solvents, lumber,
and other material as much as possible.
CALIFORNIA STORMWATER
QUALITY ASSOCIATION®
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Building & Grounds Maintenance SC-41

O

Clean work areas at the end of each work shift using dry cleaning methods such as
sweeping and vacuuming.

Good Housekeeping

Pressure Washing of Buildings, Rooftops, and Other Large Objects

O

In situations where soaps or detergents are used and the surrounding area is paved,
pressure washers must use a water collection device that enables collection of wash
water and associated solids. A sump pump, wet vacuum or similarly effective device
must be used to collect the runoff and loose materials. The collected runoff and solids
must be disposed of properly.

If soaps or detergents are not used, and the surrounding area is paved, wash runoff
does not have to be collected but must be screened. Pressure washers must use filter
fabric or some other type of screen on the ground and/or in the catch basin to trap
the particles in wash water runoff.

If you are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream.
The wash runoff must remain on the grass and not drain to pavement.

Landscaping Activities

O

Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or
by composting. Do not dispose of collected vegetation into waterways or storm
drainage systems.

Use mulch or other erosion control measures on exposed soils. See also SC-40,
Contaminated and Erodible Areas, for more information.

Building Repair, Remodeling, and Construction

O

Do not dump any toxic substance or liquid waste on the pavement, the ground, or
toward a storm drain.

Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting
work, and properly dispose of collected material daily.

Use a ground cloth or oversized tub for activities such as paint mixing and tool
cleaning.

Clean paintbrushes and tools covered with water-based paints in sinks connected to
sanitary sewers or in portable containers that can be dumped into a sanitary sewer
drain. Brushes and tools covered with non-water-based paints, finishes, or other
materials must be cleaned in a manner that enables collection of used solvents (e.g.,
paint thinner, turpentine, etc.) for recycling or proper disposal.

Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism
if dust, grit, wash water, or other pollutants may escape the work area and enter a
catch basin. This is particularly necessary on rainy days. The containment device(s)
must be in place at the beginning of the work day, and accumulated dirty runoff and
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solids must be collected and disposed of before removing the containment device(s)
at the end of the work day.

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the
water through hay bales and filter fabric or use other sediment filters or traps.

Store toxic material under cover during precipitation events and when not in use. A
cover would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

O

O

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or
at a permitted landfill. Do not dispose of collected vegetation into waterways or
storm drainage systems.

Use mulch or other erosion control measures when soils are exposed.

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

Consider an alternative approach when bailing out muddy water: do not put it in the
storm drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

O Do not use pesticides if rain is expected.

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

O Use the minimum amount needed for the job.

o Calibrate fertilizer distributors to avoid excessive application.

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

O Apply pesticides only when wind speeds are low.

O Fertilizers should be worked into the soil rather than dumped or broadcast onto the
surface.

o Irrigate slowly to prevent runoff and then only as much as is needed.

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

Inspection

O Inspectirrigation 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.
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% Spill Response and Prevention Procedures
= o Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

O Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum
sweepers (if desired) near the storage area where it will be readily accessible.

O Have employees trained in spill containment and cleanup present during the
loading/unloading of dangerous wastes, liquid chemicals, or other materials.

0 Familiarize employees with the Spill Prevention Control and Countermeasure Plan.
O Clean up spills immediately.

Material Handling and Waste Management

o 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.

O Use less toxic pesticides that will do the job when applicable. Avoid use of copper-
based pesticides if possible.

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

O Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of
unused pesticide as hazardous waste.

O Implement storage requirements for pesticide products with guidance from the local
fire department and County Agricultural Commissioner. Provide secondary
containment for pesticides.

Employee Training Program

0 Educate and train employees on pesticide use and in pesticide application techniques
to prevent pollution.

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

O Be sure the frequency of training takes into account the complexity of the operations
and the needs of individual staff.
Quality Assurance and Record Keeping

O Keep accurate logs that document maintenance activities performed and minimum
BMP measures implemented.

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.
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Potential Capital Facility Costs and Operation & Maintenance
Requirements

Facilities
O Additional capital costs are not anticipated for building and grounds maintenance.

Implementation of the minimum BMPs described above should be conducted as part
of regular site operations.

Maintenance

O Maintenance activities for the BMPs described above will be minimal, and no
additional cost is anticipated.

Supplemental Information
Fire Sprinkler Line Flushing

Site fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The
water entering the system is usually potable water, though in some areas it may be non-
potable reclaimed wastewater. There are subsequent factors that may drastically reduce
the quality of the water in such systems. Black iron pipe is usually used since it is
cheaper than potable piping, but it is subject to rusting and results in lower quality
water. Initially, the black iron pipe has an oil coating to protect it from rusting between
manufacture and installation; this will contaminate the water from the first flush but not
from subsequent flushes. Nitrates, poly-phosphates and other corrosion inhibitors, as
well as fire suppressants and antifreeze may be added to the sprinkler water system.
Water generally remains in the sprinkler system a long time (typically a year) and
between flushes may accumulate iron, manganese, lead, copper, nickel, and zinc. The
water generally becomes anoxic and contains living and dead bacteria and breakdown
products from chlorination. This may result in a significant BOD problem and the water
often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer.
Do not allow discharge to storm drain or infiltration due to potential high levels of
pollutants in fire sprinkler line water.

References and Resources

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

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 2-07-final.pdf.

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

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

US EPA, 1997. Best Management Practices Handbook for Hazardous Waste

Containers. Available online at: http://www.epa.gov/region6/6en/h/handbk4.pdf.

Ventura Countywide Stormwater Management Program Clean Business Fact Sheets.
Available online at:

http://www.vestormwater.org/documents/programs business/building.pdf.
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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.

0 Post “No Littering” signs and enforce anti-

Objectives

m Cover

m Contain

m Educate

m Reduce/Minimize

m Product Substitution

Targeted Constituents

Sediment v
Nutrients

Trash v
Metals 4
Bacteria

Oil and Grease v
Organics v

Minimum BMPs Covered

Good Housekeeping v

Preventative v
Maintenance

Spill and Leak
Prevention and 4
Response

Material Handling &
Waste Management

Erosion and Sediment
Controls

Employee Training v
Program

Quality Assurance
Record Keeping

QeOVO 0 O6

litter laws.
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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 Usedry 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.
0 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.

NN

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

Surface Repair
O Check local 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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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.

o 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.

? 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.

Employee Training Program

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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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.

0 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.

O 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.casqa.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 2-07-final.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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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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Drainage System Maintenance

SC-44

Description

As a consequence of its function, the
stormwater drainage facilities on site convey
stormwater that may contain certain pollutants
either to the offsite conveyance system that
collects and transports urban runoff and
stormwater, or directly to receiving waters. The
protocols in this fact sheet are intended to
reduce pollutants leaving the site to the offsite
drainage infrastructure or to receiving waters
through proper on-site conveyance system
operation and maintenance. The targeted
constituents will vary depending on site
characteristics and operations.

Approach

Successful implementation depends on
effective training of employees on applicable
BMPs and general pollution prevention
strategies and objectives.

General Pollution Prevention Protocols

O Maintain catch basins, stormwater inlets,
and other stormwater conveyance
structures on a regular basis to remove
pollutants, reduce high pollutant
concentrations during the first flush of
storms, prevent clogging of the downstream
conveyance system, restore catch basins’
sediment trapping capacity, and ensure the
system functions properly hydraulically to
avoid flooding.

o Develop and follow a site specific drainage
system maintenance plan that describes
maintenance locations, methods, required
equipment, water sources, sediment
collection areas, disposal requirements, and
any other pertinent information.

Good Housekeeping

Illicit Connections and Discharges

O Look for evidence of illegal discharges or
illicit connections during routine
maintenance of conveyance system and
drainage structures:

Objectives

m Cover
m Contain
m Educate

m Reduce/Minimize

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

NEN RN ENENEANAN

Minimum BMPs Covered

Good Housekeeping

<\

Preventative
Maintenance

Spill and Leak
Prevention and
Response

Material Handling &
Waste Management

Erosion and Sediment
Controls

Employee Training
Program

Quality Assurance
Record Keeping

eOvd 0 06
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Drainage System Maintenance SC-44

v Identify evidence of spills such as paints, discoloring, odors, etc.
v Record locations of apparent illegal discharges/illicit connections.

v Track flows back to potential discharges and conduct aboveground inspections.
This can be done through visual inspection of upgradient manholes or alternate
techniques including zinc chloride smoke testing, fluorometric dye testing,
physical inspection testing, or television camera inspection.

v Eliminate the discharge once the origin of flow is established.

O Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of
pollutants. Storm drain inlets should have messages such as “Dump No Waste
Drains to Stream” or similar stenciled next to them to warn against ignorant or
intentional dumping of pollutants into the storm drainage system.

O Refer to fact sheet SC-10 Non-Stormwater Discharges for additional information.

Illegal Dumping
O Inspect and clean up hot spots and other storm drainage areas regularly where illegal
dumping and disposal occurs.

0 Establish a system for tracking incidents. The system should be designed to identify
the following:

v' Illegal dumping hot spots;

v" Types and quantities (in some cases) of wastes;

v’ Patterns in time of occurrence (time of day/night, month, or year);
v

Mode of dumping (abandoned containers, “midnight dumping” from moving
vehicles, direct dumping of materials, accidents/spills); and

v Responsible parties.

O 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.

O Refer to fact sheet SC-10 Non-Stormwater Discharges for additional information.

Preventative Maintenance

Catch Basins/Inlet Structures
o Staff should regularly inspect facilities to ensure compliance with the following:

v' Immediate repair of any deterioration threatening structural integrity.

v" Cleaning before the sump is 40% full. Catch basins should be cleaned as
frequently as needed to meet this standard.
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Clean catch basins, storm drain inlets, and other conveyance structures before the
wet season to remove sediments and debris accumulated during the summer.

Conduct inspections more frequently during the wet season for problem areas where
sediment or trash accumulates more often. Prioritize storm drain inlets; clean and
repair as needed.

Keep accurate logs of the number of catch basins cleaned.

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.

Dewater the wastes if necessary 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. Do not dewater near a storm
drain or stream.

Storm Drain Conveyance System

O

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

Collect and pump flushed effluent to the sanitary sewer for treatment whenever
possible.

Pump Stations

0 Clean all storm drain pump stations prior to the wet season to remove silt and trash.

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

o Conduct routine maintenance at each pump station.

O Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

Open Channel

O Modify storm channel characteristics to improve channel hydraulics, increase
pollutant removals, and enhance channel/creek aesthetic and habitat value.

0 Conduct channel modification/improvement in accordance with existing laws. Any

person, government agency, or public utility proposing an activity that will change
the natural state of any river, stream, or lake in California, must enter into a Steam or
Lake Alteration Agreement with the Department of Fish and Wildlife. The
developer-applicant should also contact local governments (city, county, special
districts), other state agencies (SWRCB, RWQCB, Department of Forestry,
Department of Water Resources), and Army Corps of Engineers and USFWS.

Spill Response and Prevention Procedures

O

Keep your spill prevention control plan up-to-date.
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O Investigate all reports of spills, leaks, and/or illegal dumping promptly.

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

O Clean up all spills and leaks using “dry” methods (with absorbent materials and/or
rags) or dig up, remove, and properly dispose of contaminated soil.

_ Employee Training Program

0 Educate employees about pollution prevention measures and goals.

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

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

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

O Have staff involved in detection and removal of illicit connections trained in the
following;:

v" OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual
refresher training (as needed).

v" OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and
Federal OSHA 29 CFR 1910.146).

v Procedural training (field screening, sampling, smoke/dye testing, TV
inspection).

Quality Assurance and Record Keeping

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

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

O Keep accurate logs of illicit connections, illicit discharges, and illegal dumping into
the storm drain system including how wastes were cleaned up and disposed.

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

Potential Limitations and Work-Arounds

Provided below are typical limitations and recommended “work-arounds” for drainage
system maintenance:
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O Clean-up 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.

v Perform all maintenance onsite and do not flush accumulated material
downstream to private property or riparian habitats.

O 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, and liquid/sediment
disposal.

v Develop and follow a site specific drainage system maintenance plan that
describes maintenance locations, methods, required equipment, water sources,
sediment collection areas, disposal requirements, and any other pertinent
information.

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

v" Do not dump illegal materials anywhere onsite.
v" Identify illicit connections, illicit discharge, and illegal dumping.
v Cleanup spills immediately and properly dispose of wastes.

0 Local municipal codes may include sections prohibiting discharge of soil, debris,
refuse, hazardous wastes, and other pollutants into the sanitary sewer system.

v" Collect all materials and pollutants accumulated in drainage system and dispose
of according to local regulations.

v' Install debris excluders in areas with a trash TMDL.
Potential Capital Facility Costs and Operation & Maintenance
Requirements
Facilities
O Capital costs will vary substantially depending on the size of the facility and
characteristics of the drainage system. Significant capital costs may be associated

with purchasing water trucks, vacuum trucks, and any other necessary cleaning
equipment or improving the drainage infrastructure to reduce the potential .

o Developing and implementing a site specific drainage system maintenance plan will
require additional capital if a similar program is not already in place.
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Maintenance

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

O Teams of at least two people plus administrative personnel are required to identify
illicit discharges, depending on the complexity of the storm sewer system.

O Arrangements must be made for proper disposal of collected wastes.
O Technical staff are required to detect and investigate illegal dumping violations.

O 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.

Supplemental Information

Storm Drain Flushing

Flushing is a common maintenance activity used to improve pipe hydraulics and to
remove pollutants in storm drainage systems. Flushing may be designed to hydraulically
convey accumulated material to strategic locations, such as an open channel, another
point where flushing will be initiated, or the sanitary sewer and 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. 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 cause a flushing wave, the inflated device is rapidly
deflated with the assistance of a vacuum pump, thereby releasing the backed up water
and resulting in the cleaning of the storm drain segment.

To further reduce impacts of stormwater pollution, a second inflatable device placed well
downstream may be used to recollect 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 recollect 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% for organics and 55-65% 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 if allowed
or that fire hydrant line flushing coincide with storm sewer flushing.
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References and Resources

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

Knox County Tennessee Stormwater Management Manual Chapter 5 Drainage System

Maintenance, 2008. Available online at:
http://www.knoxcounty.org/stormwater/manual/Volume%201/knoxco swmm vi1 cha

p5_jan2008.pdf.

US EPA. Storm Drain System Cleaning, 2012. Available online at:
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=browse&Rbut

ton=detail&bmp=102.
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BG-21 Automotive Service — Maintenance

Photo Credit: Geoff Brosseau

Description

This category includes facilities that conduct general maintenance and repair on vehicles
including:

m  General repair shops

m Radiator repair shops

m Car dealerships

m Car washes

m Fleet maintenance operations

Information specific to: auto dismantling, body repair, and service stations is provided in
other guide sheets.

Pollutant Sources
The following are sources of pollutants:

m  Changing oil and other fluids

m Cleaning engines and parts

m  Flushing radiators

m  Washing cars and other vehicles

Pollutants can include:

m Heavy metals (copper, lead, nickel, and zinc)
m  Hydrocarbons (oil and grease, PAHs)

m  Toxic chemicals (solvents, chlorinated compounds,

glycols)
m  Acids and alkalis CALIFORNIA STORMWATER
QUALITY ASSOCIATION
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BG-21 Automotive Service — Maintenance

Approach

Minimize exposure of maintenance areas to rain and runoff by using cover and containment.
In and around these areas, use good housekeeping to minimize the generation of pollutants.
Make stormwater pollution prevention BMPs a part of standard operating procedures and
the employee training program. Provide employee education materials in the first language
of employees, as necessary.

Source Control BMPs
The best management practices are listed by activity or area.

Changing | Waste oil, antifreeze, and other vehicle fluids contain toxic chemicals and
Oil and heavy metals from wear and tear of engine parts.

Oth_er See fact sheet SC-22 - Vehicle and Equipment Maintenance and Repair for
Fluids . .

other information)

O Whenever possible, change vehicle fluids indoors and only on floors
constructed of non-porous materials. Avoid working over asphalt and
dirt floors — surfaces that absorb vehicle fluids.

o If vehicle fluids must be removed outdoors, always use a drip pan.
Prevent spills from reaching the street or storm drain by working over an
absorbent mat and covering nearby storm drains, or working in a bermed
area. If necessary, you can use absorbent socks to create a bermed area.

0 When draining fluids into a drain pan, place a larger drip pan (e.g., 3’ x
4’) under the primary drain pan to catch any spilled fluids.

O Transfer used fluids drained from vehicles to a designated waste storage
area as soon as possible. Drain pans and other open containers of fluids
should not be left unattended unless they are covered and within
secondary containment.

O Store waste containers of antifreeze and oil within secondary
containment. Antifreeze and waste oil should be stored separately and
recycled, or disposed of as hazardous waste.

O Never pour vehicle fluids or other hazardous wastes into sinks, toilets,
floor drains, outside storm drains, or in the garbage. These substances
should be kept in designated storage areas until recycled or safe disposal.

O Drain fluids from leaking or wrecked vehicles as soon as possible, to
avoid leaks and spills.

Cleaning Solvents and other engine cleaning fluids are hazardous to employees and can

Engines cause pollution in storm sewers and nearby creeks and streams.

::g Parts, (See fact sheet SC-21 — Vehicle and Equipment Washing and Stream Cleaning

Flushin and fact sheet SC-22 - Vehicle and Equipment Maintenance and Repair for
ning other information)

Radiators

0 Eliminate discharges from these operations to the sanitary sewer and
storm drains. Use a licensed service to haul and recycle or dispose of
wastes.
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BG-21 Automotive Service — Maintenance

Designate specific areas or service bays for engine, parts, or radiator
cleaning. Do not wash or rinse parts outdoors.

Use self-contained sinks and tanks when working with solvents. Keep
sinks and tanks covered when not in use.

Inspect degreasing solvent sinks regularly for leaks, and make necessary
repairs immediately.

Avoid soldering over drip tanks. Sweep up drippings and recycle or
dispose as hazardous waste.

Rinse and drain parts over the solvent sink or tank, so that solvents will
not drip or spill onto the floor. Use drip boards or pans to catch excess
solutions and divert them back to a sink or tank.

Allow parts to dry over the hot tank. If rinsing is required, rinse over the
tank as well.

Collect and reuse parts cleaning solvents and water used in flushing and
testing radiators. When reuse is no longer possible, these solutions may
be hazardous wastes, and must be disposed of properly.

Never discharge cleaning solutions used for engines or parts into the
sewer system without adequate treatment. Most facilities have these
solutions hauled offsite as hazardous waste because of the permits
necessary for onsite treatment.

Only discharge rinsewater to the sanitary sewer with adequate treatment
and approval of the local municipal wastewater utility.

Never discharge wastewater from steam cleaning, or engine/parts
cleaning to a street, gutter, or storm drain.

Sweep or use a vacuum to clean up dust and debris from scraping or
bead blasting radiators.

Consider using static tanks for rinsing to reduce the volume of
discharged rinsewater.

Consider using counter-current rinsing to reduce water usage and
rinsewater discharges.

Washing
Cars and
Other

Vehicles

(See fact sheet SC-21 — Vehicle and Equipment Washing and Stream Cleaning
for other information)

Regular Activity

O

If car washing is a central activity of your business, the preferred option
is to treat and recycle the wash water.

Designate a vehicle washing area and wash cars and trucks only in that
area. This “wash pad” should be bermed or protected from storm drains
and should drain to an oil/water separator before discharging to the
sewer.
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BG-21 Automotive Service — Maintenance

Cover an outside wash pad or minimize the area of an uncovered pad to
reduce the amount of rainwater reaching the sewer. Consult your local
municipal wastewater utility for guidance.

Minimize the use of acid-based wheel cleaners. These products may
require additional treatment (beyond oil/water separation) before
discharge to the sewer.

Occasional Activity

O

Even biodegradable soap is toxic to fish and wildlife. Whenever possible,
take vehicles to a commercial car wash.

If soap is used in washing, the wash water must be collected and
discharged, preferably with treatment, to the sanitary sewer. This water
cannot be discharged to a storm drain.

Never rinse off spray-on acid-based wheel cleaners where rinse water
may flow to a street, gutter, or storm drain.

Washing New Vehicles

O

If cleaning the exterior of new vehicles with water only, the discharged
water may go to the storm drain directly.

Always protect the storm drains from solvents used to remove protective
coatings from new cars. Discharges of these solvents to the sanitary
sewer must receive adequate treatment and approval of the local
municipal wastewater utility.

Keeping a Clean Shop

Good housekeeping practices minimize liability, reduce costs, and make it easier to detect
spills and potential problems. (See fact sheet SC-22 - Vehicle and Equipment Maintenance
and Repair for other information)

Good
House-
Keeping
Practices

O

O

Use drip pans under leaking vehicles to capture fluids.

Sweep or vacuum the shop floor frequently. Use mopping as an
alternative to hosing down work areas.

If mopping is used to clean shop floors:
1. Spot clean any spilled oil or fluids using absorbents or rags.
2. Use dry cleanup methods: Sweep the floor using absorbents.

3. After steps 1 and 2 above (if mopping is still needed), mop and
discharge mop water to the sanitary sewer.

Do not pour mop water into the parking lot, street, gutter, or storm
drain.

Remove unnecessary hoses to discourage washing down floors and
outside paved areas.
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BG-21 Automotive Service — Maintenance

Regularly sweep parking lots and areas around your facility instead of
washing them down with water.

Collect all metal filings, dust, and paint chips from grinding, shaving, and
sanding, and dispose of the waste properly. Never discharge these
wastes to the storm drain or sanitary sewer.

Collect all dust from brake pads separately and dispose of the waste
properly. Never discharge these wastes to the storm drain or sanitary
sewer.

Send rags to an industrial laundry.

Inspect and clean if necessary, storm drain inlets and catch basins within
the facility boundary before October 1 each year.

Consider using an oleophilic mop (picks up oil and not water) to reduce
the volume of waste liquids you collect and reduce your cost for disposal.

Storage

Appropriate storage protects your shop from hazardous spills. Consult your local hazardous
waste agency for details. (See Material and Waste Management fact sheets — SC-30 series for

other information)

Proper
Material
and Waste
Storage
Guidance

O

Store hazardous materials and wastes where they are protected from rain
and in a way that prevents spills from reaching the sanitary sewer or
storm drain.

Keep lids on waste barrels and containers, and store them indoors or
under cover to reduce exposure to rain.

All hazardous wastes must be labeled according to hazardous waste
regulations. Consult the fire department or your local municipal waste
management and recycling agency for details.

Keep wastes separate to increase your waste recycling/disposal options
and to reduce your costs.

Never mix waste oil with fuel, antifreeze, or chlorinated solvents.
Consult your hazardous waste hauler for details.

Double-contain all bulk fluids to prevent accidental discharges to the
sewer and storm drain. Consult the fire department or municipal waste
management and recycling agency for details.

Carefully transfer fluids from drip pans or collection devices to
designated waste storage areas, as soon as possible.

When receiving vehicles to be parted or scavenged, park them on a paved
surface and immediately drain and collect gasoline and other fluids

properly.
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BG-21 Automotive Service — Maintenance

Drain all fluids from components, such as engine blocks, which you may
store for reuse or recycling. Keep these components under cover and on
a drip pan.

Store new batteries securely to avoid breakage and acid spills during
earthquakes. Shelving should be secured to the wall.

Store used batteries indoors and in plastic trays to contain potential
leaks. Recycle old batteries.

Spill Prevention and Control

Spills cause safety hazards for employees and can spread if not cleaned up immediately. The
best spill control is prevention. (See fact sheet SC-11 - Spill Prevention, Control and Cleanup
for other information)

Spill O Maintain and keep current, as required by other regulations, a spill
prevention response plan and ensure that employees are trained on the elements of
and the plan.
Control . . _ . .
. 0o Contain and cover all solid and liquid wastes — especially during transfer.
Guidance
O Purchase and maintain the proper absorbent materials for containment
and cleanup of different spills, and make sure they are easily accessible
anywhere in the shop. Saturated absorbents generally must be disposed
of as hazardous waste.
O “Spot clean” leaks and drips routinely to prevent runoff of spillage.
Leaks are not cleaned up until the absorbent is picked up and disposed of
properly.
o Seal or remove floor drains to prevent accidental discharge to the sewer
system.
O Minimize the distance between waste collection points and storage areas.
Outdoor O Minimize the possibility of stormwater pollution from outside waste
Waste receptacles by doing at least one of the following;:
Recep- v Use only watertight waste receptacle(s) and keep the lid(s) closed,
tacle Area or
v Grade and pave the waste receptacle area to prevent run-on of
stormwater, or
v Install a roof over the waste receptacle area, or
v Install a low containment berm around the waste receptacle area,
or
v Use and maintain drip pans under waste receptacles.
Air/Water |0 Minimize the possibility of stormwater pollution from air/water supply
Supply areas by doing at least one of the following;:
Area
v Spot clean leaks and drips routinely to prevent runoff of spillage, or
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BG-21 Automotive Service — Maintenance

v Grade and pave the air/water supply area to prevent run-on of
stormwater, or

v Install a roof over the air/water supply area, or

v Install a low containment berm around the air/water supply area.

Recycling / Wastewater Treatment

Recycling and properly treating wastes protects the environment and reduces costs. (See fact
sheet SC-22 Vehicle and Equipment Maintenance and Repair and fact sheet SC-34 — Waste
Handling and Disposal for other information)

Recycling/
Wastewater
Management
Guidance

O Provide properly labeled containers, drums or totes to recycle solvents,

paints, oil filters, antifreeze, motor oil, batteries, and lubricants.

Set up a recycling system to make it easy for employees to separate
wastes and to recycle.

Choose wastewater treatment systems that are easy to maintain and
repair.

Properly maintain and service all pretreatment equipment, including
sumps, separators, and grease traps to ensure proper functioning.
Follow manufacturer’s maintenance instructions and consider using a
licensed service to conduct maintenance on a regular basis.

Frequently inspect equipment for malfunctioning parts, leaks, and the
accumulation of pollutants such as oil and grease. Since pretreatment
equipment is supposed to remove pollutants, a lack of accumulation
may be a sign of a malfunction.

Retain only a licensed vendor to haul away and dispose of wastes.

Consider installing self-contained, zero-discharge treatment systems
that recycle wastewater.

Purchasing

Purchasing decisions have a direct and long-term impact on the products used and disposed
of by your shop. Make pollution prevention easier and reduce costs and liability by
controlling the types and amounts of products purchased.

m Ask your supplier for information on less toxic chemical cleaners and other products.
There are alternatives to chlorinated solvents; chlorofluorocarbons; and
1,1,1, trichloroethane (TCA).

m  Ask your supplier for information on the composition of brake pads. Studies have shown
that brake dust washed off streets by rain may be the single biggest contributor of copper,
a major pollutant, to waterways. Your awareness and understanding of this problem and
the available alternatives will help us come up with solutions in the future.

m  Minimize inventory by purchasing only as much product as you will need in the
foreseeable future. This will reduce your storage space needs, inventory tracking costs,
and liability for storing hazardous materials and waste.
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BG-21 Automotive Service — Maintenance

Education and Training
Your success in following these guidelines depends on an effective training program.

m Train all employees upon hiring — and annually thereafter — on personal safety, chemical
management, and proper methods for handling and disposing of waste. Make sure that
all employees understand stormwater discharge prohibitions, wastewater discharge
requirements, and these best management practices. Use a training log or similar
method to document training.

m Post instructional/informational signs around your shop for customers and employees.
Put signs above all sinks prohibiting discharges of vehicle fluids and wastes. Put signs on
faucets (hose bibs) reminding employees and customers to conserve water and not to use
water to clean up spills.

m Label drains within the facility boundary, by paint/stencil (or equivalent), to indicate
whether they flow to an oil/water separator, directly to the sewer, or to a storm drain.
Labels are not necessary for plumbing fixtures directly connected to the sanitary sewer.

Treatment Control BMPs

If treatment controls are installed at the facility, see Section 4 of this Handbook for
information on inspecting and maintaining the BMPs.

For information on designing treatment controls, see Section 5 of the New Development and
Redevelopment Planning Handbook.

More Information
Booklets, Checklists, Fact Sheets, and Pamphlets

Alameda County Clean Water Program, 2012, Tips for a Cleaner Bay: How Your Vehicle
Service Facility Can Prevent Stormwater Pollution. Available on-line at:
http://www.cleanwaterprogram.org/uploads/IIDC%20Vehicle%202012.pdf .

California Department of Toxic Control Substances, undated website, California Green
Station Program, Vehicle Service and Repair (VSR). Includes fact sheets, training modules,
and other resources. Available on-line at https://dtsc.ca.gov/PollutionPrevention/VSR.cfm .

California Department of Toxic Substances Control, 2001. Case Studies in Aqueous Parts
Cleaning. Available on-line at:
https://dtsc.ca.gov/pollutionprevention/vsr/upload/casestudiesautoo2.pdf.

Los Angeles County, Undated pamphlet, Stormwater Best Management Practices (BMPs)-
Automotive Maintenance and Car Care. Available on-line at:
http://www.lacitysan.org/watershed protection/pdfs/autobmp.pdf.

Sacramento Stormwater Management Program, Undated, Best Management Practices for
Industrial Storm Water Pollution Control. Available on-line at:
http://www.waterresources.saccounty.net/stormwater/documents/industrial-BMP-

manual.pdf .

San Bernardino County Stormwater Program, Undated pamphlet, Gas Station —Illegal
Discharge. Available on-line at: http://sbcountystormwater.org/ PDF/SBC-Gas-Station-
Handout.pdf .

San Bernardino County Stormwater Program, Undated pamphlet, Stormwater Pollution

Prevention Auto Maintenance. Available on-line at:
http://sbcountystormwater.org/ PDF/fact sheets/Fact sheet Auto.pdf.
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BG-21 Automotive Service — Maintenance

San Diego North County Stormwater Program in conjunction with Los Angeles Stormwater
Program. BMP Shop Poster: Stormwater Protection is in Good Hands, Yours. Available on-
line at: http://www.sdcounty.ca.gov/dpw/watersheds/watershedpdf/automotive poster.pdf

USEPA, 1999. Best Environmental Practices for Auto Repair: Aqueous Part Cleaning.
Available on-line at http://www.epa.gov/regiong/waste/p2/autofleet/autoclean.pdf

USEPA, 1999. Auto Repair and Fleet Maintenance Pollution Prevention: Auto Repair Fact
Sheets. Accessed at http://www.epa.gov/regiong/waste/p2/autofleet//factauto.html

USEPA, 1999. Profit Through Prevention, Best Environmental Practices for Fleet
Maintenance http://www.epa.gov/regionog/p2/autofleet/
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California Coastal Commission, 2002, Model Urban Runoff Program Appendix 4W BMPs
for Vehicle Service Facilities Available on-line at:
http://www.coastal.ca.gov/la/docs/murp/4w.pdf.

City of Santa Cruz, Revised 2010. Vehicle Service Facilities: Best Management Practices —
Chapter 1 of Best Management Practices Manual for the Storm Water Program. Available
on-line at:
http://www.cityofsantacruz.com/Modules/ShowDocument.aspx?documentid=5989

USEPA, Undated website. Auto Repair and Fleet Maintenance Pollution Prevention.
Includes fact sheets and videos. Available on-line at:
http://www.epa.gov/regionog/p2/autofleet/.
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BG-22 Automotive Service — Service Stations

Description

This category includes facilities that
provide vehicle fueling services,
including self-serve facilities as well as
those that provide a car washing facility.
Information specific to auto dismantling,
body repair, and maintenance is
provided in other guide sheets.

Pollutant Sources

x The following are sources of pollutants:
-]

- m  Fueling,

- m  Spills,

m Surface cleaning, and

m  Air/Water supply.

m  Dumpster and trash can areas
Pollutants can include:

m Heavy metals (copper, lead, nickel,
and zinc),

m  Hydrocarbons (oil and grease,
PAHSs),

m Toxic chemicals (benzene, toluene,
xylene, MTBE),

Photo Credit: Geoff Brosseau

m Detergents
m Food waste and trash

Approach
Minimize exposure of rain and runoff to fueling areas by using cover and containment. In
and around these areas, use good housekeeping to minimize the generation of pollutants.
Make stormwater pollution prevention BMPs a part of standard operating procedures and
the employee training program. Provide employee education
materials in the first language of employees, as necessary.
Coverage
These best management practices cover the following activities or
areas:

m Fuel dispensing
m  Underground storage tanks

m  Air/Water supply

m  Outdoor waste receptacles CALIFORNIA STORMWATER

) . QUALITY ASSOCIATION?
m  Car washing facilities

September 2014 California Stormwater BMP Handbook 1of4

Industrial and Commercial
WWwWw.casqa.org



BG-22 Automotive Service — Service Stations

Retail gasoline outlets will typically have these activities/areas onsite. Outdoor
activities/areas are potentially exposed to stormwater runoff, and pollutants can also be
transported to the storm drain system via leaks or spills. The best management practices
described in this guide are intended to be implemented, monitored, and maintained on a year
round basis. Training of employees in good housekeeping measures and spill and leak
prevention is critical in preventing discharge of pollutants in stormwater.

Source Control BMPs
The best management practices are listed by activity or area. Existing Facilities

Fuel O Maintain fuel dispensing areas using dry cleanup methods such as

Dispensing sweeping for removal of litter and debris, or use of rags and absorbents

Areas for leaks and spills. Fueling areas should never be washed down unless
the wash water is collected and disposed of properly.

Fit fuel dispensing nozzles with “hold-open latches” (automatic shutoffs)
except where prohibited by local fire departments.

Post signs at the fuel dispenser or fuel island warning vehicle
owners/operators against “topping off” of vehicle fuel tanks

Train employees in implementing proper leak and spill prevention and
cleanup practices. Major spills require specialized materials and
emergency support personnel.

Under- Fit underground storage tanks with spill containment and overfill

ground prevention systems meeting the requirements of Section 2635(b) of Title

Storage 23 of the California Code of Regulations.

Tanks Train employees in implementing proper leak and spill prevention and
cleanup practices. Major spills require specialized materials and
emergency support personnel.

Facility - “Spot clean” leaks and drips routinely. Leaks are not cleaned up until the

General absorbent is picked up and disposed of properly.

Maintain and keep current, as required by other regulations, a spill
response plan and ensure that employees are trained on the elements of
the plan.

Manage materials and waste to reduce adverse impacts on stormwater
quality.

Train all employees upon hiring and annually thereafter on proper
methods for handling and disposing of waste. Make sure that all
employees understand stormwater discharge prohibitions, wastewater
discharge requirements, and these best management practices. Use a
training log or similar method to document training.

Label/stencil drain inlets within the facility boundary to remind
employees and customers whether they flow to an oil/water separator,
directly to the sewer, or to a storm drain. Labels are not necessary for
plumbing fixtures directly connected to the sanitary sewer.

Routinely inspect and clean if necessary, storm drain inlets and catch
basins within the facility boundary before the beginning of the rainy
season (e.g. October 1) each year.

September 2014

California Stormwater BMP Handbook 2 of 4

Industrial and Commercial
WWwWw.casqa.org




BG-22 Automotive Service — Service Stations

Outdoor
Waste
Receptacle
Area

O Spot clean leaks and drips routinely to prevent runoff of spillage.

O Minimize the possibility of stormwater pollution from outside waste
receptacles by implementing at least one of the following:

v" Use only watertight waste receptacle(s) and keep the lid(s) closed,
or

v' Grade and pave the waste receptacle area to prevent run-on of
stormwater, or

v' Install a roof over the waste receptacle area, or

v' Install a low containment berm around the waste receptacle area,
or

v" Use and maintain drip pans under waste receptacles

Air/ Water |0 Minimize the possibility of stormwater pollution from air/water supply
Supply areas by implementing at least one of the following;:
Area v" Spot clean leaks and drips routinely to prevent runoff of spillage, or
v' Grade and pave the air/water supply area to prevent run-on of
stormwater, or
v/ Install a roof over the air/water supply area, or
v' Install a low containment berm around the air/water supply area.
Car O Install a wash water treatment system; do not discharge wash water
Washing directly to the storm drain.
Facility

O Minimize the possibility of stormwater pollution from car washing
facilities by implementing the following:
v" Grade and pave the car wash area to prevent run-on of stormwater,
v" Install a roof over the car wash area,
v" Slope the car wash area toward the wash water treatment system,
not the storm drain, and

v" Train employees in implementing proper leak and spill prevention
and cleanup practices.

Treatment Control BMPs

If treatment controls are installed at the facility, see Section 4 of this Handbook for information
on inspecting and maintaining the BMPs.

For information on designing treatment controls, see Section 5 of the New Development and
Redevelopment Planning Handbook.

More Information

Booklets, Checklists, Fact Sheets, and Pamphlets

Alameda County Clean Water Program, 2012, Tips for a Cleaner Bay: How Your Vehicle
Service Facility Can Prevent Stormwater Pollution. Available on-line at:
http://www.cleanwaterprogram.org/uploads/IIDC%20Vehicle%202012.pdf.

California Department of Toxic Control Substances, undated website, California Green
Station Program, Vehicle Service and Repair (VSR). Includes fact sheets, training modules,
and other resources. Available on-line at https://dtsc.ca.gov/PollutionPrevention/VSR.cfm.
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BG-30 Food Service Facilities

Photo Credit: Geoff Brosseau

Description
This category includes:

Restaurants

Food truck commissaries

Institutional cafeterias

Grocery stores, bakeries, and delicatessens

Any facility requiring a Health Department permit for food preparation

Pollutant Sources
The following are sources of pollutants:

m  Cleaning of equipment
m  Grease handling and disposal
= Spills
m  Surface cleaning
m  Cooling and refrigeration equipment maintenance
m Landscaping and grounds maintenance
m  Dumpster and loading dock area
m  Parking lots
m Illicit connections to storm drain system
Pollutants can include: CALIFORNIA STORMWATER
= Organic materials (food wastes) QUALITY ASSOCIATION
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BG-30 Food Service Facilities

m Oil and grease

m  Toxic chemicals in cleaning products, disinfectants, and pesticides

Approach

Minimize exposure of rain and runoff to outdoor cleaning and storage areas by using cover
and containment. In and around these areas, use good housekeeping to minimize the
generation of pollutants. Make stormwater pollution prevention BMPs a part of standard
operating procedures and the employee training program. Provide employee education
materials in the first language of employees.

Source Control BMPs
The best management practices are listed by activity or area in the following table.

Dumpster
and
Loading
Dock Areas

O

Store and transfer all solid and liquid wastes, such as tallow, in
watertight covered containers.

Keep litter from accumulating around loading docks by providing trash
receptacles and encouraging employees to use them.

Bag and seal food waste before putting it in the dumpster. Do not place
uncontained liquids, or leaking containers or garbage bags into a
dumpster.

Keep dumpster lids closed to keep out rainwater and to prevent trash
from spilling out.

If the dumpster regularly overflows, get a bigger one or arrange for more
frequent collection. If the dumpster is shared with other tenants, speak
with the property/lease manager about scheduling more frequent trash
pickups or a larger dumpster.

Don’t hose out dumpsters. Apply absorbent over any fluids spilled in
dumpster. Absorbent will usually be knocked out when the dumpster is
emptied.

Have the dumpster leasing company repair or replace leaky dumpsters
and compactors, and have them clean out dirty dumpsters.

Install a spill cleanup kit near the dumpster and loading dock areas.

Post employee reminder signs such as “Keep lid closed” near tallow bins
and dumpsters.

Consider enclosing the dumpster in a roofed and bermed area to prevent
exposure to rainwater, and draining the area to the sanitary sewer.
Contact the local wastewater treatment plant or the county
environmental health department for guidance.

Keep dumpsters or the dumpster enclosure locked to prevent illegal
dumping.

For more information on cleaning dumpster areas see the Mobile
Cleaning - Food Service Business-related business guide sheet in this
series.
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BG-30 Food Service Facilities

Equipment
and
Outdoor
Cleaning

Make sure all discharges from cooling equipment go to the sanitary
sewer and not the street, gutter, or storm drain.

Clean floor mats, filters, and garbage cans in a mop sink, floor drain, or
proper outside area connected to the sanitary sewer with an oil and water
separator. Don’t wash them in a parking lot, alley, sidewalk, or street.

Consider installing anti-slip floors when you remodel.

Consider cleaning filters in the dishwasher. Contact the local wastewater
treatment plant or the county environmental health department for
guidance.

Pour wash water into a janitorial or mop sink. Don’t pour it out onto a
parking lot, alley, sidewalk, or street.

For outdoor cleaning, have employees or contractors follow the
instructions in the following business guide sheet in this series:

v Mobile Cleaning - Food Service Business-related
v" Mobile Cleaning — Surface cleaning

For more information in general on cleaning floor mats, equipment,
exhaust filters, and outdoor surfaces see the Mobile Cleaning - Food
Service Business-related business guide sheet in this series.

Spill
Cleanup

Prepare a spill cleanup plan that includes:
v Procedures for different types of spills
Schedule for initial and annual training of employees

v

v" Cleanup kits in well-marked, accessible areas

v Designation of key employee who monitors cleanup
v

Posting the plan in the work area

If a spill occurs, immediately stop the spill at its source.
Keep the spill from entering the street, gutter, or storm drain.

Use dry methods for spill cleanup (sweeping, cat litter, etc.). Don’t hose
down spills.

If wet cleaning (including high-temperature or high pressure washing) is
required, dry clean first and then mop (or if it is absolutely necessary,
wash) and collect the water. Dispose of water in sink or other indoor
drain, not in the street, gutter, or storm drain.

If a final rinse is necessary for health reasons, collect the rinsewater and
dispose it to the sink or indoor floor drain. If outdoors, block the storm
drain before applying water. Mop up or wet-vacuum water, and dispose
it to a sink or indoor drain.

Do not use bleach or disinfectants if there is a possibility that rinsewater
could flow to a street, gutter, or storm drain.
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BG-30 Food Service Facilities

(]

For more information on cleaning outdoor surfaces see the Mobile
Cleaning - Surface Cleaning business guide sheet in this series.

Recycling
and
Disposal

O

Separate wastes. Keep your recyclable wastes in separate containers
according to the type of material. They are easier to recycle if separated.

Recycle the following materials:

v Food waste (non-greasy, non-animal food waste can be
composted). Donate leftover, edible food whenever possible to
local food banks.

v Paper and cardboard
v Container glass, aluminum, and tin
v Pallets and drums

Dispose of toxic waste properly. Toxic waste includes used cleaners, and
rags (soaked with solvents, floor cleaners, and detergents).

Grease
Handling
and
Disposal

Never pour oil, grease, or large quantities of oily liquids such as sauces or
salad dressings or waste grease down a sink, floor drain, storm drain, or
into a dumpster.

Install screens and solid traps in sink and floor drains to catch larger
solids. Clean these screens and traps frequently.

Don’t try to “dissolve” grease by adding hot water or emulsifying
chemicals — it will only move the grease further down the building’s
sewer line and make it harder to remove later.

Recycle grease and oil. Don’t pour it into sinks, floor drains, or onto a
parking lot or street. Look in the phone book for “Renderers” or call the
local recycling or household hazardous waste information line.

Use tallow bins or sealed containers with tamper-proof lids. Keep the
exterior of the container clean. Check for leaks. Ask the recycler for a
leak-free tallow bin and replace any leaky grease containers. If grease is
stored outside, keep it under a roof, if possible.

Do not contaminate the recyclable oils and grease in the tallow bin with
the waste grease from the grease trap or grease interceptor.

Inspect and clean all waste grease removal devices (grease trap or grease
interceptor) often enough to keep them functioning properly and
efficiently.

For disposal of waste grease from the grease trap or grease interceptor,
see “Grease Traps” or “Septic Tanks” in the phone book.
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BG-30 Food Service Facilities

Land- 0 Never dispose of leftover pesticides in the gutter, street, or storm drain.
scaping Leftover pesticides must be either used up or disposed of as hazardous
and waste.
Grc?unds 0 Do not blow or rake leaves, grass, or garden clippings into the street,
Mainte- .
gutter, or storm drain.
nance
O If pesticides are used, do not over apply or apply when rain is forecast.
o Do not use copper-based algaecides in pools or fountains. Control algae
with chlorine or other alternatives to copper-based products.
Pest Food Sources
Control

Keep the kitchen free of food scraps.

Take out garbage each night in a closed container.

Refrigerate all food or store in pest-proof containers each night.

Keep ventilation system working properly to keep greasy residue off
walls.

Appliances

O

O o o o

Keep dishwasher area clean. Check the trap nightly.

Where possible, elevate appliances at least 6 inches off the floor.
Clean under appliances nightly.

Steam clean or wash appliances weekly.

Remember to clean under the counter, under the sink, and the
refrigerator vent.

Drains and Trash Cans

O

(]

(]

Steam clean or scrub floor drains with a brush to help eliminate fruit
flies.

Keep dumpster area clean — inside and out.

Wash garbage cans regularly.

Supplies and Entry Points

O

(]

Check for pests before bringing supplies in to the kitchen. Roaches like
corrugated boxes.

Don’t store boxes in the kitchen — take boxes away or store in a
refrigerated area.

Seal any gaps below doors.

Reduce Habitat

O

O

Inspect the entire establishment — inside and out.

Suggest physical modifications that may help to eliminate pest behavior.
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BG-30 Food Service Facilities

O Suggest changes in food storage or cleanup practices to eliminate food
sources for pests.

o Place boric acid powder in wall voids.
O Seal cracks and crevices.
Monitor for Pests

O Use sticky traps to monitor how well the pest control program is
working. Pests caught in the traps warn of a possible problem.

0 When hiring a pest control service, look for a company that provides
Integrated Pest Management (IPM) services.

Use Baits First

O Use baits for controlling pests. Remove bait when pests are gone, or else
the bait may attract more pests.

0 Use chemicals only as a last resort. If absolutely necessary, choose less-
toxic chemicals, and ask the pest service to provide label information.

O Apply pesticides only if necessary, not on a regular schedule. Follow
label directions. Do not apply pesticides around floor drains, sinks, or
food.

Purchasing

0 Use non-disposable products. Serve food on ceramic dishware rather
than paper, plastic or Styrofoam, and use cloth napkins rather than
paper ones. If you must use disposable products, use paper instead of
Styrofoam.

O Buy the least toxic products available:

»” <«

v" Look for “non-toxic,” “non-petroleum based,” “free of ammonia,
phosphates, dye, or perfume,” or “readily biodegradable” on the
label. Don’t assume biodegradable products are safe.
Biodegradable means the product will eventually break down, but it
may harm the environment in the meantime.

v" Avoid chlorinated compounds, petroleum distillates, phenols,
formaldehyde, and caustic or acidic products.

v' Use water-based products.

v" Look for and purchase “recycled” and “recyclable” containers. By
doing so, you help ensure a use for the recyclable materials that
people collect and recycle.

Education | o Employees can help prevent pollution when urban runoff training is
and included in employee orientations and reviews.
Training 0 Train all employees upon hiring and annually thereafter.

0 Use a training log to document employee training.
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BG-30 Food Service Facilities

O Post information about or labels for BMPs where employees and
customers can see them.

0 Remember the facility is liable for the behavior of contractors. Be sure
all contractors hired to clean inside or outside are aware of and
implement these BMPs.

o Explain BMPs to other food businesses through your business
associations or chambers of commerce.

Treatment Control BMPs

If treatment controls are installed at the facility, see Section 4 of this Handbook for
information on inspecting and maintaining the BMPs.

For information on designing treatment controls, see Section 5 of the Development and
Redevelopment Handbook.
References

Bay Area Pollution Prevention Group, 2010. Gravity Grease Interceptor (GGI) Fact Sheet.
Available on-line at http://bacwa.org/Portals/0/GGI%20Fact%20Sheet-Final.pdf

Bay Area Pollution Prevention Group, 2010. Hydromechanical Grease Interceptor (HGI)
Fact Sheet. Available on-line at http://bacwa.org/Portals/0/HGI%20Fact%20Sheet%20-

%20Final.pdf

Bay Area Pollution Prevention Group, 2010. Grease Remouval Device (GRD) Fact Sheet.
Available on-line at: http://bacwa.org/Portals/0/GRD%20Fact%20Sheet%20-%20Final.pdf

Bay Area Pollution Prevention Group, 2007. Avoid Fines and Health Risks from Grease
Overflows. Available on-line at:
http://bacwa.org/Portals/0/Committees/BAPPG/Archive/bappgfs.pdf

City of Pleasanton. BMPs for Restaurants. Available on-line at:
http://www.cityofpleasantonca.gov/pdf/bmprest.pdf

Contra Costa County Public Works Department. Municipal Stormwater NPDES Compliance.
Food Service Facilities. Available on-line at: http://www.co.contra-
costa.ca.us/DocumentCenter/View/6979

Food and Beverage Association of San Diego. What’s Cookin’, Eating and Drinking
Establishments Stormwater Best Management Practices. Available on-line at:
http://www.sdcounty.ca.gov/dpw/watersheds/watershedpdf/whats cookinos-03.pdf

Orange County Public Works, OC Watersheds. Industrial/Commercial Business Activities
Best Management Practices. Available on-line at:
http://ocwatersheds.com/documents/bmp/industrialcommercialbusinessesactivities

Sacramento Stormwater Management Program. Waste Disposal Guidelines for Food-
Handling Facilities. Available on-line at:
http://www.sacstormwater.org/StormwaterDocuments/StormwaterBrochures/WasteDispos

alforFoodHandlingFacilities.pdf
San Mateo Countywide Stormwater Pollution Prevention Program. Stormwater Best

Management Practices for Restaurants and Food Facilities. Training Presentation. Available
on-line at: www.calfog.org/docs/SanMateoBMP071405.ppt.

September 2014 California Stormwater BMP Handbook 7 of 8

Industrial and Commercial
WWW.casqa.org



BG-30 Food Service Facilities

Santa Cruz County Department of Public Works, Environmental Compliance Unit. Best
Environmental Management Practices. Restaurant Wastewater. Available on-line at:
http://www.dpw.co.santa-cruz.ca.us/Pretreatment/BMPs%20Restaurants.pdf

September 2014 California Stormwater BMP Handbook 8 of 8

Industrial and Commercial
WWW.casqa.org



Bio® Clean

A Forterra Company

Modular Wetlands” System Linear

A Stormwater Biofiltration Solution




V34V dIOA ¥31LIWI¥3d d3LNILvd
JIGWVHD LNIWLVIH1Idd

VIV FOV4ENS 31114 43 1VIED
NOILVYL114019 MO14 TVINOZIYOH

JOLD3IA OLINOSOW
ON SNVIW NMOANIVdd OLNY

VIV 43INV1d d3SS3d43d ON
TOYLNOD MOT4

SIOVINVAQY

‘ua30J31U |B10} 9% € pue ‘snioydsoyd P10} 9%0€ ‘suadoyied 909 ‘SS1 %G8 :SaUDIDID
|[EAOWISJ LUNWIUILL SUIMO||0} 34} 3ASIUYDE 0} PaJOU pUB d|Ag pazlioyine ue se paroiddy
dWg penoaddy ‘juswaSeuely [ejuswuodiaug jo Juswiiedaqg puejs] spoyy

"9J0W pue DUIZ |10} %G'89

‘snioydsoyd 210} %0/ 'SS1 %18 0} dn sajes [erowal Sujjou 1iodal UoleN|eAd [eDIUYDR) B
PaNSS| 481U YDJeasay S80IN0SayY JBIAA — 1SIaLUY 1B S}IBSNYDBSSE|A Jo AJISIaniun ay |
uonjenjeAy d3LSYW

‘lenuetu USISap Y3 YIM 90UepiIodde Ul pausisap uaym Suljjijos3al pue
‘Juadojenapal ‘UoI}INIISUOD MU 10§ SNie}s (QST) USISa( SIS [BIUSLLILIOIIAUT PajULID)
@s3 panoiddy ‘Juswiuoiiaug ayj jo juswiiedaq puejhiepy

"B1J2}14D [BDIUYDR) UONRINSaJ (INSA) WelSoid JusiaSeue|y JoJeMLLIO)S BIUISIIA

M3U 31} J93W 0} S9DIASP JusWI]eal] painjoejnuewl Joj 3uljed [earowsd snioydsoyd 1saysiy i
3y} Jeaul] SAAN 841 pausisse Ajljend) [ejuswiuoIAUF JO Juapiedaq eluIBaIA sy |
jJuswuSissy ‘Aj1jend |ejuswiuoaiAug jo Juswiedaq eluiSaA

"921A9P |0J3UOD JUBLLIeaI] Ysed} ainjded |y e ’
SE LO[}eD1}13490 SAI03J O} LBISAS UOITRIY|1JOIq ISI1f DU} SI LIBISAS gSPUB[ISAA JBINPOIN BY | ')
uonedIR) nyde) ||ng ‘pieog |043U0D) SI24N0SIY IDJRAN BluoieD) .

snioydsoyd

'S9110331e2 Jueyn|jod ulew ||e o) Ja3Jew sy} uo dNg ToTYE T

Buiwioyiad 1say8iy ay| "eed Sulpeo| ,1j/wd3 | je juswies.y snioydsoyd pue ‘pedueyul
‘21seq 4oj (Q1ND) uoneudisa( [aA97 89S [RJBUSL) 10} parosdde Siieaul SAAN 94 L
panoaddy 3dv1 AS0]033 jo Juswiieda( ajejs uoySulysepy

UOIBUIYSEM JO 33eIS

‘A13unod

34} puNoJe WOJ) SUOIIBDIJLIBA pUe ‘SUOIedNIad ‘sjeroldde ajijoid-ydiy 1sow ayj Jo WOoS Jo 1si| e sl aiay
‘pliom sy} sdeytad pue uoljeu syj Ul ss1ousse Sulpuewsp pue snolidiissid }sow sy} JO WS Wodj 3ul}ss)}
pUB SM3IASJ [BDIUYDR]} SUISUS|[BYD JO SIe9A oW A||NJSS800NS Sey Jesul] Wo)SAS gSPUBISAA Je[npolN 8y |

STVAOUddV

SNYOHSOHd 110 ¥43dd0D NIOOYLIN
OHLY0 40 JOLOW 40 V101 40 40
TVAOW3Y TYAOW3Y TVYAOW3Y TVAOW3Y

43dd0D ONIZ

SNYOHJSOHd d3inlossia ONIZ d3in1ossia
V101 40 40 V10140 E[)
TYAOW3Y TYAOW3Y TVAOW3Y TVYAOW3Y

'Sjuein|jod |njuLIBY JSOW B} UDAS SAOLLIDJ PUB ‘WI0jSUeJ} ‘}03]|0D 0} J9PJO Ul SpUB|}om
|eAnjeu Ul punoy sessad04d [e2180|01q BWES By} JO BUIOS SISSAULIBY gSPUB[IAA JBINPOIA BU} ‘1oB) U]
'sassad04d UoIjeJY|l} [ed180[0Iq pue ‘|ediwayd ‘|edlsAyd Jo uoljeuIquIod e y3noiyy syuein|jod aAowal
Aj9A1309}43 0} UaAOId S| pue AJjUNOD BY} SSOJOB SBYIS SNOJALINU UO Pa)sa) plaly Usaq Sey gSPUBIOAA
Je|NpOIN 3y} /00T d2UIS "BLIB}OEG PUB ‘SU0GJed0JpAY ‘Sjusuinu ‘sjelsw AAeay ‘GG Joj [eAowal
jueynjjod Jouadns Yjm SpoyIaWl Juslleas] JaY10 Wiopadino 0} SSNUIU0D gSPUBIBAA JeNPOIN By |

IONVINYO4d3d

JeaulT WalsAS gSPUB[I9AA JBINPOIA
9yl yum shemusiem 3uijeusanfes pue ‘sease
ueqn ur @duasald sainjeu 3ulysl|geiss-ai siesk
Juads sey pue sso| SIyl spueisiepun ues|) olg

'sjo] upyied pue ‘sdoyjoo.
‘Speos snolnJadull Yyim pajeyue|q s4e SLWSISAS uoljel|l
[ANJRU S JUSLLIUOAIAUS JNO ‘dojaAsp pue mouS said Sse jng
"WID)SAS JUBLLIRRJ} J9}RPMLLIO]S S24NJeu Se 9|0 |ed8jul ue pakeld
3/BY S3J0YS N0 UIPUNOLINS SPUB[I3M [BANJRU ‘SIBA JO Spalpuny 4o
jedw| ueqin sy

‘suoljedljdde uoisJaAIp pue ‘suoijejuslio ssedAq ‘suoijelngiyuod Jo AJaLeA e y3nouyy
JusWUOJIAUR 3y} 0} 1depe 0} AJljige anbiun sy} WalSAS 2y} SBAIS 0S|e MO|} |PJUOZIIOH

‘9ouewlopad
Suinoidwil pue $3s02 SdUBUSUEW SUPNPaJ JaquUeYD UOIJeJ}|1§oIq 8y} SuLisjus 210j8q Jjouns Woly
PaAOWIRI BJe SUOGJRD0IPAY pUB JUBWIPaS Uaquieyd siyj U] "sadpliiied Joyij-a.d pue uoljeledss sapnjdul
1ey} Jequieyd juswijeasiald padueApe ue s23esodiodul gSPUB|IBAA Je|Npoy By} ‘Juswiessisid ou o
3]131] @SN SJ8)oIq Isow 3IYAA A3I11esiaA Jo a3ues sapIm e pue ‘Ajoeded juswiest) Jaydly ‘Jundioo)
Js|lews e 1o} SUIMO||e ‘MOJ} |eluozIioy pajusied azi1in 0} Wa)SAS uoljely|ijolq Ajuo ayj se ASojouyds)
J91eMLLIO}S Ul y3noJdyiyeaiq Sulissuold e syussaidad Jeaul WalsAS gSPUB[IBAA JBINPOIA Ues ) oI oy

M3IAY3INO




pajessy
3Q [|IM SIUSAS LLII0}S UM} Jagquieyd
Juawieaslaid sy} LWOJY SUlelp ey} JOJBAA e
Jaqueyd
Juswieasya.d ayj suledp Aj@3o|dwod
ey} ainjes) [euolido Ue S| UMOpUIBIP BY | e ‘
¥3L714 NMOANIVIa

9ouew.oyiad sarosdwil
pUEBIPSLLISLY JO O]l SU SPUSIXT e
Ajoeded seipaw ayj ueyy
oMoy [aAs| e 01 /|Q3INPUBISAA YSnoay)
J91eM JO MOJ} S|043U0D B1e|d SO e
TOJYLNOD MOT4

I9YVHOSIA @

1y31emiy3i| pue Ayoeded a8ueyoxs uo| ysiH
uoljesidsuesjodens WNWIXBY e

90edS PIOA 9,81, PUB B3JE 9DBJINS J9JRID) o
snioydsoyd seaowal pue sojuedio Ou SUIRJUO) e

VIGIWANV1LIM

Ayoeded juswiealy
JayS81Y 40} BIPSLL U} JO BRI 9DBJINS SAZILUIXBA o
SOpIS Anoj ||e U0  |AQFINPUBISAMA B4}
pUE S|jem 8y} Usam}aq eale PIOA SPUDIXD A|[DILIDA
VUV AIOA 43L3WIH3d d3LN3ILvd

uone|y [eai30[olq ssroidw| e

90BJINSQNS SI MOJ} IBJBAA o

S12}|1J0Iq MO|} piemumop uey} 3ui330[2 SO«
MOT4 TVLNOZINOH

NOILVd 1114019 @

'SW2)SAS UOIUS}3.101G MOJj PIBMUMOP [BUOI}IPEI} UBY]) BAJE 9IBJINS 3I0W XE 0} X7

adid 323n0
J9s1y

|o13u0) moj4
e
A 7 /

auIm umopureiq

M3Ip doj
‘z24n814

.N3Jyoelpayolg

VIaIWpuesm Buisnoy a3puiyie)

plojluey
ulelpiapun [ed143A

S19}[14 BIP3\ [enplAIpuy|
a3piiyie) 49}y-aad

|u| gin)

Jaquueyd uoljesy|ijoiq syy 0}
3uljes3iw wouy 3uid30[d asned jey) sjuein|jod sjusAsid e
SU0QJeI0JPAY JO %06 PUB SS1 JO %08 JOA0 SSAOWSY o
[eLBIELL 4Bl NITYDEIPSINOIG SOZI|M e
33plyed 4ad eate 90e4UNsS JO Y 'bS GZ USAD e
SIOARILAVD ¥31114-3dd

S$S920B @dueULJUIRW ASED J0) paudIsaq
S93pli3ed Ja)|1j-a.4d ay3 Sulisus
210Joq pajeledas ale SUGap pue ‘JUsWIPas ‘Ysed| e
NOILYYdVd3S

INIWLVIILIA @

'sa8e)s JuaLuleas] a|dijn aY3 puUB MO|J [BJUOZLIOY JO S}IJaUSq 3|qen|eAul 3y} 83edisn||l Z 2in8i4 9 | 2unSi4

8dUeUBIUIRW SAZILUIUIA o
1U1Id]100} S9INPaY  «
9ouew.opiad seaoudw| e

Y2IYM MOJ} [BIUOZIIOY YHM W)SAS AJUO By SI JI pue ‘1o3ew

3} UO Wia)SAS UOI1RI}|1JOIq 3[11BSIBA PUR JUBIDIYS 1SOW 8y} S| JBSUIT WR)SAS gSPUB|ISAA JBINPOIA BY |

NOILVd3dO



‘3|qe|ieae si 9deds aiaymAue
pajjejsul 9G 0} gSPUBISAA JBINPOY 43} MOJ[e jey}
suoljedljdde 19a.3s U9SI3 pue }1j043aJ J0) 3034ad S|
1¥3AQ 3YL UesulT SAMIA 3Y) 0} Bulpes| pue 13jul
2y} Jo |lem ayy no 3unixe adid 3uidsuuod e o}

ysnoi 1¥3AQ

JOAO WS} S|auueyd pue SMOJ MO| sy} sainjded
¥ 19jut 8y oyl Sujuado auy mojaq Isnl pajjeIsul
S| pue Ja}n3 ules e 0} Jejiwis syom 3| adid ela
®SPUB[ISAA JBINPON 9Y3 0} Ysnij 3sdly sy} HSAIP O}
S}o|Ul 93eJ3 pue gINd MaU JO SUlISIXs Ul pajjelsul
9Q Ued Yy3Nn0J} UOISISAIP dAIlRAOUUI 1A 9|dwIs Sy |

NOISY3IAId MOTd MO1 LY¥3AA

“WIPDJISUMOP 19Ul
pJepuels sy} OJul pue gSpUB[ISAA JBINPOIA Byl Aq
ssed Ajdwis smoyy Jay3iH "ysn|} 3s414 ay3 3dedusiul
0} }3|ul 81eJ3 40 qUNd piepuels e Jo wealtsdn isnf
pade|d S| Wa3sAS By} YdIym Ul 8UO S| poyaul Siy |

NOIS3A-A9-MO1d

M 3y}
J9A0 SMOJ4 Ja1em pue A}oeded JusiUieal) papssdxs
Sey WIJSAS |y} 9oUO Jojem SoAledal Jeyy adid
UIBL 8} SI pU0das 9y "JUSLLIRaI]} IO 5SPUB[IDAA
JeINPOIA] By} O} U9A0 SMO|} MO| JBAIP O} - JIsm
UOISIBAIP 3y} JO apIs weaJisdn ayy uo adid Jajjews
e Sl 3sJly 9y sadid MOJJIN0 OM} Y3IM pain3ljuod
Ajlesauad aJe Sain}onuls dAI9ye pue 9|dwis
959y "Wwo)sAs ayy 03 padid 3ulsq Si Jjouns alaym
SOLIBUDS Ul gSPUB|IBAA JBINPOIA 24} YIM pasn
3Q UBD pOYJaW UOISIBAIP 3UIIHO [BUOIHPRI} SIY |
FANLONYLS ¥IIM NOISYIAIA TVNYILXT
Jaguieyd

93Jeydsip a8y} 03 Aj3oalip Jaquieyd juswiealiaid
oy} woly ssedAq Suimolje snyy ‘Aj1oeded juswiieasy
S,WR1SAS 8y} pasdXa SMO|} Usym Jlam ssedAq e se
0B URD SJaquueyd 9say) Usamlaq ||lem sy ssedAq
|euJajul JO UOIjRI3a)3Ul J0) SUIMO||e Jayjoue suo 0}
juodelpe siaquieyd 93Jeydsip pue juswiessiaid
2y} seoe|d  UOlRUBLO  BpIS-Ag-apIS Byl
(AINO 3QIS-Ag-34IS)

YIIM SSVdAEL TVNYILNI

's3uip|ing
JUsDE[pE JO 00| 3y} YdJeLl 0} SBYSIUl} JOYI0 Y}IM PaJaA0d JO Pa0ddN]s aq
Ued J0LIRIXa 3Y) pue JUs)ue|d pasied e se pa||ejsul 8q Ued Wwa)sAs ay | “udissp
|[e4aA0 ayy SulAyljduuls ‘ssedAq [eudsiul ue 3uizijiin Jo uoljdo sy sAey sjspowl
SWOS ‘sealse wnipod pue dojjool woly adid Inodsumop [ed1psA e 1dedde
0} paudisep sI pue adA] }nea ayj Jo uoljeueA e s| adA] nodsumoq sy

idAl LNOdSNMOAd

‘SyuswiaJinbal swnjoA Ajijenb uajem jesw
0} SWa)sAs uonUBep PuUN0JSIspUN JO LWLBIIISUMOP WR)SAS By} ||e1sul 0}
Ajjiqe ayy st udisep ,ul-adid, 2y) JO 1lJauaq Jaylouy ‘swisisAs uonusiaiolq
/UO11eJ}|1J01q JaY30 YIM paiinbal aie jey} sudissp pazijeljusdsp [edldA} Jsro
Ayj1gises) senosdwil Ajjeau3 siy | "SUOI}e[[eISuUl BUl|-8Y3}-JO-puUa Ul pasn aq ued
©SPUB|IBAA Je|npoly 2y Suluesw Jaquieyd juswiessjaid ayy ojul Aj3oaJip
sadid mojjul 3dedde 0] 8|ge sIJa)|1Jolq MO} [ejuoziioy pajusled s walsAs ay |

idAL 11INVA

SSVdAd

‘spue|si adedspue| Jo SapIs Yyjoq uo pajdadiajul
9Q 0} Sp9aU JJounJ aJaymM SOLIBUDDS Ul pasn aq OS|e ued adA| 9jeio) ay|
'SS900P 9JeS pue ASea 9Insse 0} a|ge|leAe aJe sajesS juel|duwod-yqy ‘19|ul
94} JoA0 ssedde uelsapad 3UIMO|[e JO 11jausq pappe syl sey 1| JUsquieyd
Juswiealaid swelsAs oy} aAoge jajul doip/pejes3 e yim ng adA| qun)
9} Se S}jauaq pue Sainjes) aWes sy} SJa}jo uoljesngiyuod adA| 8jelo) ay |

idAl 31VYO

‘|eulaIxe aq
Jsnw ssedAq 1eyj S| UOIIRIUSLIO SIY} JO UOIjR}ILI|
2U(Q "UOIIe||BISUI IO} B|gE|IBAR 9DRdS JO JUNOWE
9y} JWI| S3|eMBPIS pue salji|iin SUliSIxa aiaym
S11J0J38J 199.3S pue syoafoad Jesul| Joj
10944ad S| UOIJRIUBLIO SIY | “(UoISUBWIP
9pISIN0) 'Y G 0} WalsAs ay} o
YpIm oy} Suiziwiuiul 240424943
Usguieyd uonesyjijoiq

2y} Jo spus aysoddo uo
sJaquieyd a8Jeydsip

pue juswiealiaid ayy sede|d
UO[}BJUBLIO pU3-0]-pul ay |
AdN3-OL1-aN3

"MOJ2q passnodsIp se suolido ssedAq |eutsiul
SJ9}JO OS|e UOIIRIURIIO SIY | "|eMapIS Jey) Japun
pade|d 8q ued Wa)sAs 8y} Jo J|ey se ‘syemapls
Juadelpe Aj30aJIp YIM S}8241S Se UINS suolenyis
Ul |nyasn usaodd usaq sey 3| ‘Julidiooy) oedwod
AluBiy e Buipiroad ‘Yy38us| WalsAs ayy Sazilwiuiw
SIY| "9pIs Jay3Ie uo |9||eded
BuluunJ Jagueyd uonely|ljolq
|y} Yim Jayjoue

3UO 0} Jusdelpe
Jaguieyd a3dseyosip
pue juswiessyaid

3y} seoe|d uoljejuso
apis-Ag-apis sy
314IS-Ag-34IS

'27Is pue
[9pow U0 paseq salieA Suiuado gnd Jo Y38ua] "suoljipuod AG-mojy Jo dwns
Ul pasn aq ued }| 's3o| Supyied pue sAempeod 3uoje pasn Ajuowiulod s pue
Sulusdo gnd e y3noJdyy Moy 12ays sidedde uoledndiuod adA| qund) sy |

IdALl 94ND

SNOILVLN3IIO

"uB1Sep Ulelp WI03s INOA 03Ul uoljesSsjul 8|dwis Joj S}3|ul paleJs 10 gnd Ul-}jing yyim Suole ‘sjppow
}sow uo suoljdo ,ul-adid, s|gejieAe sey Wa)SAS 3j13esIan Ay3iy Siy| uSISap 3|11eSIaA S} 0} anp AJunod
3} SS042€ SJ2aUIBUS [IAD JO WS)SAS UOIRI}|IJOIq patayaid ay) S Uesul Wa)SAS gSPUBISAA JBINPOIN By |

SNOILVINODOIINOD




SNOILVTIVLSNI d33d HLIM SHIOM SLINIWININOIY AIT SLIFW

FENLONYLS TOYLNOD 3214140 NI-L1IN NSIS3A d3SVE-MOT4d NVHL LSOO ¥3IMOT
€69'0 4013 0¢x.0L 0Z-0L-1-SMWN
SIOVINVAQY
€690 [4el3 SCX.6 Z-8-1-SMW
'SdI\g 23e40)S JO WeaJ}SUMOp Pasn aq Ued Ueyy Ja}1Jolq AJUo 3y} ‘gSPUBIBAA JBINPOIA 343 Ylim SSUIAeS LL50 ese X6 0C81-SMIW
1502 9s3y) azl|eal NoA djay ||IM uea|d) Olg "Wa)SAS UOI1es}|IJolq INOA JO 9ZIS pue 150D 8} 95eaJd9p 0} paau
2y} 3uipuedxa ale suolje|n3al UoI}edIPOWOIPAY pue [0JjU0D BLNJOA A}|IGISED) 9ZILIXew 0} Wa)sAs e azis 970 L0¢ OLX.8 91-8-1-SMW
Ajpuaiiyye pue ApdInb 03 sn mojje suoijeindal [e20] pue 83e3s JO 93PajMouy 1SeA N A4unod sy} Inoysnouyy
suoneIn3iuod Juizls aWwnoA ||e Joj poddns Jouadns yim noA spiroid 0} paulel} ale siesulSus ues|) olg oOvE0 ISt 7Lx.8 Z1-8-1-SMIN
1¥0ddNS NOIS3a
0€Co ool 8X.8 8-8-1-SMIN
yA4No] 9 6 X.L 8-9-1-SMIW
siaquiey?) d1se|d Yoy 89¢°0 LLL Xy L ¥-1-SMIN
YHM SPUB[ISAA JBINPOIN
LETO €oL 6LX .7 6Ll-7-1-SMIN
‘SjusWRLINDa. BWI} UMOPUIRIP [2D0] UIYHM SWN|OA
paJinbau sy} 984eYdSIp puB 18841 [|IM 5SPUB[IDAA JBINPOIA Y] ‘BWN|oA Ajijenb uajem ayy Joj pausisaq -98el0)s 9070 06 LLX Y L1-7-1-SMIN
1U3AIND X0g pUN0JS4apun JO WealjsuMop paj|eisul Sl gSPUBIBAA JBINPOJA 8Y3 ‘@A0qge ajdwexa ay) u| 'suiod ul
-91] LWeaJISUMOpP MOJ[eys yum s1oaloid 03 uoidsuuod ajdwis e Joj adid 191n0 pue 18|ul Ussmiaq ey jo 9 1sn! S/10 o/ SLX SL-H-1-SMIN
U3IM Pa)|[eIsul 84 O} J SMOJ|e |0J]U0D 82110 UI-}|ING pUe UOI1RINSIJUOD MO} [RJUOZLIOY SWUDISAS BY | "SIIONI9SDI o
Janed ajgeswad pue swalsAs a3elo)s punoidiepun ‘suiseq uoljualep AJp papusixe ‘spuod uoiualep Jo .
wealjsumop pade|d aq 0} A}|Ige By} Sey Jo}olq JaL3o ON ‘USISag paseg-alin|oA :USISep Mol [ejuoziioy A & LKy EEIFSAR
3AISN|DX3 S 03 8NP UOI}R.I}{1OIq JO PIIOM B} Ul 93ejUBADE 3NbIUN B S19}J0 JB3UIT WR)SAS SPUB|ISAA JBINPOIA B |
SLLO 0s 8X.¥ 8-1-1-SMW
93eJ0}Sa.d 14A|ND) X0g
HHM (SPUEHA JEINPOV £L0°0 ze 9%y 9-7-1-SMIN
¢s00 € rxy -7-1-SMW

(s§2) (@INLD)

31vy VYV DVAINS SNOISN3IWIa # 13AOW
MOTd INIWLVIYL VIQIWANVY1LIM

*A)IIgISea) wnwixew Joj uoljedldde aulj-syj-jo-pus [edjusd
93.e| e se os|e Inq suoljedldde uSISsp pazijejusdsp Ul AjUO J0U Pasn aq Ued }I ‘'82eJINS 8y} MO|3q 193} [BIaAS
sadid mojjul 1dedde ued eyl Wa)sAs UoNes}|1jolq Ajuo sy} SI gSPUB|IBAA JBINPOIA 8y} 9dUlS “Sjuawalinbal
MOJ} JUSLLIIEDJ] }9BW 0} suoljed|idde suoje-puels Ul pasn aq Ued Jeaul] WalsAS gSPUBISAA Je|NPOA 8y |

IO9VINVAQV NOILVYL1I4019 MOT4d TVLNOZIYOH SNOIS3d d3Isva-MO1d

SNOIS3A d3ISVva-INNTOA SNOILVDI4123dS



‘BIpaW UOIIR.Y|1JOIq dAISURdXD
aoe|daJ 0} peau ou A|23n|osge si aiay) pue ‘uonjesado
WJ8)-3U0| 40} palinbai sI sadpliiied 4sy|lj-a4d ay) ul
eIpaw 1502-MO| J0 Juswade|dal dipouad AjuQ ani
JBA piepueis e yum Jo puey Aq psuesp =g ued
ey} Jaquueyd juswiealjald 9|gissedde Ajises ue Jo
9dueUL)UIPW 3|dWIS BY] SI 18] S, JBYAA "SUOGURI0IPAY
pue ‘SJUBLIIPaS 'Ysel] Sa1e|os| pue seAowal Jaguleyd
Juswiealiald ayy se ‘pareulll|a A218|dwod jsowe
a.e J|9s)l 491|1J0Iq By J0J Sjuswalinbal adueUBIUIR|

‘Jioddns [eaiuyday apiroid pue suole|jejsul
asiaJadns 0] a|ge|leAe S| sUBDIUYDIS) pfal) JO wes)
pedusladxs IO "seInuIw G| ul 9dejd ul 39S pue
papeo|un sq Ued aINjanJls ayj ‘Ajjelsuso) “uolje|jeisul
3oInb Joy pajquiasse A|inj pataAljep SI WaisAs ay |

‘JuswieasjRld dAI3d8Ye
pue ajdwis sajeiododul UYDIYM Uled} juswileal;
pOUIRJUOD-JdS B S| SPUB|IOAA  JBINPON By}
‘Jusieasiald ou apinoid Jey} SLRISAS UoIje|1jolq
J3YJ0 MI|UN ‘@SPUB[IIAA JBINPOIA 3} YHM S|ellajeLu
puUB ‘SINOY UBW 'S}SOD 2dUBUSUIBL INOA 20Npay

"UOIYSe} JB|IWIS B Ul P3||BISUI S| pUB S}NEA
1N JO UISeq Yd3ed 1sedaid S9|quuasal WaisAs sy}
JO 24NJONUIS By | SWSISAS 9dA} x0g-994) |eu en
0} paJedwlod S}SOD  UOIe||eISUl  pue  UOIJeABIX®
JOMO| SJ2J40 Jey} udisap juaidlyye-adeds e sey pue
‘|leysul 03 Asea ‘a|dwis SI gSPUB|IDAA JBNPON By |

dONVNILNIVIN

NOILVTIVLSNI

'sjue|d/Wo’|ejusuoIIAUBUEa|D0IG SUljISIA AG sjue|d 8|qelins MaIA
"91eWI|D pue uoled0| Aq AJBA SUOIIDRI3S ING ‘gSPUB[IBAA JBINPOIA B} Ul SN 4o} 3|qeiins aJe sjued Jo aSues apim v

"BUNEJ PUB BJIO|} 0JOBW/0IDIL g, SPUBJISAA JBINPOIA B4} JO SSeUOIq 8y} 03Ul pajedodiodul pue 'pazi|ije|oA
‘pasoduodap A||NjsS82oNSs 8J0W aJe sjuein|jod Jey} 0s awi} 10e3U0 aiow sjue|d 8y} BUIAI8 ‘g SPUBIBAA JBINPOA DY}
Ul P3]|0J3u02 SI 8.4 MOJ} 3y | "sjueinjjod 821n0s Julod-uou aAoWa) pue UMop 3ealq 03 Suiiom ssadold [eai3ojolq
pue ‘|eaiwayd ‘|eaisAyd dlweuAp e :uodesm }2439S Saunjeu 0} pajdsigns
3ulaq S| MOJJ/JJo0und JajemLUI0}s sy} ‘apel3 Mojaq ey si ‘juersodul Aisa
INQg ‘USSS JOU SJBYAA ‘[BAOWSI Juelnjjod asesuoul Asy) - 2JOW USAS Op
Jeaul WelsAS mSPUBISAA JBINPOIA 83U} Ul 9SO} Inq ‘Suijles ueqin Aue o}
J1Jauaq dl}ay3see ue pue anjeA Suliq sassel3 pue ‘sead) ‘sjueld Juepungy

NOILD313S LNV1d

J91AA 9ISBAA «  JUBWdO[PAR(] J0BALL| MO« BSN3Y «  DINYNDLISY s
:@pnjoul suonedijdde alopy

'sooeds | YIOM-3Al|, d|qeuleIsns Joj 10a)tad i Supjew
‘soijed 4o sdojjoos wouy jjouns jeasy oy Jojueld
pasieJ e Se paj|e}sul 9q UBD gSPUB[IBAA JB|NPOIA By |

asn aaxiw

‘suelpaw adedspue| Jayjo pue
spue|si jo| 3upjied ojul uoies39jul Ases 4oy SMmojje
Yipim Jeueld plepuels ) ¥ ,SPUB[ISAA JEINPOIN
3y} pue adeds aziwlixew 0} paudIsap ale $10| ujied

SLOTONDIdVd

'SUOI}RANSIJUOD BUI|-8Y3}-JO-PUS SAI}DB448-}S00 pue
uBIsap (|7 pazi|eJjusdsp Yjoq Ul pasn aq Ued WaisAs
SU1 ‘®SPUB|IOAA JBINPOIA Y} JO UBISSp 3|1}esIan ay}
wioJ} }yauaq ued syuawdofarsp Ajsuap ysiy 03 mo1

IVILNIAISTY

"SJUBWBJINDS. |0J3U0D BWIN|OA pUe JusLWIea.} Suljea
‘90eds SS9 Ul Bale 2JoW Jej Jeal} UeD gSPUBIDAA
JBINPON By} ‘sweisAs uonualeiolq o} patedwod)
TVIDYIWWOD

-

's302/0.d 11§0.394 UO S31YI|1IN BUIISIXD JO SIUIRIISUOD B}
punoJe oM 0} Julid]o0) 1S9||BWS B} SI9}0 )i pue
‘s|qeidepe AudA S| gSPUB|IDAA JBINPON By | "odeds
pajiwi| 03 enp 3uidusjjeyd aq ued suoledljdde 188415

S133dLs

‘syueinjjod

JaYjo pue S|E}oW  PIA|OSSIP IO} SHWI| judn|ye
pajepuell-\/d3 }NOIIp 199W S8Ys snoleA padiay
Sey gSPUBJI9AA JBINPO Y| "SAYIS [BLIISNPUI WOJ}
Sa8JeyosIp 40} suolje|nSal J01}S 92I0jUB Sa1e}S Auely
IVIILSNANI

'S9)IS |elsNpul pue ‘sjo| Supyled ‘sadeds}eals ‘'sdojjool Suijealy - suopedidde
J9}BM 2)SEM PUE J9}EMULLIOIS JO 98UBI DPIM B IO} [BID1}aUSQ }I Sa3eL Al|1}eSIaA JoLadns swaisAs ay| ‘s}osfoid
}1J04324 PUB UOI}ONJISUOD MBU SNOJBLINU UO Pasn A||NjSSa00NS Uaaq SeY Jeaul WaISAS gSPUB[IOAA Je[NPOIN 9y |

SNOILVOI1ddV






