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ACRONYMS AND ABBREVIATIONS 
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Air District San Joaquin Valley Air Pollution Control District 

Authority California High-Speed Rail Authority 

CY cubic yards 

DFJV Dragados/Flatiron Joint Venture 

EMMA Environmental Mitigation Management and Assessment 

Final EIR/EIS Final environmental impact report/environmental impact statement 

FSC Forest Stewardship Council 

GHG Greenhouse Gas 

LEED Leadership in Energy and Environmental Design 

SMP Sustainability Management Plan 

T tons  

VERA Voluntary Emissions Reduction Agreement  
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1 INTRODUCTION 

As required by air quality mitigation measure AQ-MM#4 of the Fresno to Bakersfield Section 
California High-Speed Train (HST) Final Project Environmental Impact Report/Environmental 
Impact Statement (EIR/EIS) (Final EIR/EIS; Authority and FRA 2014), this Sustainability 
Management Plan (SMP) describes measures that comply with reporting requirements identified 
in the VERA between the California High-Speed Rail Authority (Authority) and the San Joaquin 
Valley Air Pollution Control District (2015), and Construction Waste Management and Materials 
tracking as required by the Section 44 of the General Provisions in the executed contract 
between Dragados/Flatiron Joint Venture (DFJV) and the Authority (2015). The SMP was 
developed for Construction Package 2-3 of the Fresno to Bakersfield Section of the California 
High-Speed Rail Project (Project) by the California High-Speed Rail Authority (Authority), the 
Federal Railroad Administration, and DFJV (Proponent).  

The Project is a design-build project with the design component directed by DFJV, with 
oversight from the Authority and the Federal Railroad Administration. The governing 
authorizations pertinent to this document include the Final EIR/EIS (2014) prepared by the 
Federal Railroad Administration. Specifically, this SMP meets the requirements of Section 44 of 
the General Provisions. 

The Project Sustainability Requirements are as follows:  

 Exemplary energy use minimization and energy efficiency 

 Minimized water use 

 Reduction in greenhouse gas (GHG) emissions and dependency on fossil fuels 

 Employment of sustainable, healthy materials and reduction of the extraction of 
scarce resources 

 Elimination of concrete and steel waste to landfill, reduction of all other waste 

The SMP demonstrates how DFJV will meet or exceed regulatory and contract requirements 
during design and construction activities. Per the General Provisions (Section 44.3.1): 

The plan shall identify and establish a sustainability baseline from which improvements shall be 
measured and against which progress shall be tracked. The plan shall identify how the Contractor 
will track and report site fuel, emissions, energy, water consumption (Construction GHG 
Emissions baseline), waste, materials, and other appropriate subcategories. The SMP shall 
identify staff assigned for implementation of the plan and collection and reporting of data. The 
SMP shall identify how sustainability management is integrated into the overall management of 
the Project. The SMP shall include reference to the estimated number of site staff, and how staff 
will be oriented concerning Project sustainability requirements and goals. 

The SMP also includes a Construction Waste Management Plan (CWMP), which demonstrates 
how DFJV will meet the landfill diversion requirements for construction and demolition debris 
(Section 4.2, Construction Waste Management). 
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2 PROJECT LOCATION AND DESCRIPTION 

The Project is approximately 65 miles long and is primarily located adjacent to the existing BNSF 
Railway right-of-way (Figure 1). The area in which the Project occurs (hereto referred to as study 
area) is bounded by East American Avenue to the north and the Tulare-Kern County line 1 mile to 
the south. The Project is located in the Counties of Fresno, Tulare, and Kings and the Cities of 
Hanford, Corcoran, and Allensworth. 

The study area partially consists of the BNSF Railway right-of-way, which includes both a 
northbound and southbound track in an area typically 120 feet wide; agriculture land; and urban 
areas. Additional right-of-way would be required to accommodate stations, multiple track at 
stations, maintenance buildings, and power substations (Figure 2).  

Although the design is currently at 15 percent, as it currently stands, the Project includes at-
grade, below-grade, and elevated track segments. The at-grade track will be laid on an earthen 
railbed topped with rock ballast, below-grade track will be laid in an open or covered trench at a 
depth that would allow roadway and other grade-level uses above the track, and elevated track 
segments will span long sections of urban development or aerial roadway structures. The height 
of elevated track sections will depend on the height of existing structures below, and will range 
from 40 to 80 feet. 
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Figure 1
Regional Map

CALIFORNIA HIGH-SPEED RAIL PROJECT (RARE PLANT SALVAGE
AND RELOCATION PLAN FOR CP 2-3) FRESNO TO BAKERSFIELD
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Figure 2
Vicinity Map

CALIFORNIA HIGH-SPEED RAIL PROJECT (RARE PLANT SALVAGE AND
RELOCATION PLAN FOR CP 2-3) FRESNO TO BAKERSFIELD
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3 SUSTAINABLE PRACTICES 

3.1 Goals and Objectives 

Per the requirements outlined in Section 44 of the General Provisions, the project-wide 
sustainability goals will be validated through the continual monitoring and reporting of each effort. 
Due to the spanning nature of our sustainability strategies, specific monitoring procedures will be 
needed to accommodate each goal. The Authority’s Web portal, used as a centralized location to 
store all data regarding fuel use, water use, power use, materials, waste, and diesel emissions, will 
be utilized to track the overall reduction of emissions and waste when compared to our baseline. 

Per our construction waste management plan, all recycling and waste diverted from landfills will 
be tracked. Off-site recycling services will be utilized for each designated material and tracked in 
detail including the tonnage of recycle material, hauler company name, and where the material 
will be diverted. In addition, delivery receipts for all waste and salvaged materials will be tracked 
and delivered to the jurisdictional authority or utility owner. 

The use of post- consumer, post-industrial recycled products and materials is a vital aspect of our 
SMP and will need to be tracked accordingly. All post-consumer material used in both the office and 
fieldwork will be tracked by type, quantity, location, and dollar value. In tracking this information, we 
will be able to compare the price differences and show the efficient use of energy and monetary value. 

Upon the substantial completion of the Project, a contract close-out report will be made to 
document final levels of sustainable energy use and diversion against the construction 
greenhouse gas emissions baseline. Final quantities for the Project’s fuel, emissions, energy, and 
water reduction, as well as quantities of diverted material from landfills, will be the basis for our 
overall accomplishment of this SMP. 

3.2 Success Criteria 

Success of the methods employed in this SMP will be measured in terms of the following: 

 Reducing the emission of criteria air pollutants 

 Reduction of greenhouse gas emissions 

 Reduced energy consumption 

 Increased use of renewable energy sources 

 Reduced water consumption 

 Meeting waste reduction targets 

 Use of post-consumer recycled products and building materials 

 Sustainable construction practices, including on-site reuse and recycling, reducing site 
run-off, and energy-efficient temporary structures 

These criteria will be monitored through EMMA. Equipment usage and fuel consumption tracking 
will also be monitored to meet the reporting requirements of the Voluntary Emissions Mitigation 
Agreement (VERA) (Appendix A).  

3.3 Baseline 

The reporting requirements of the SMP, described in Section 4, identify how the Contractor will track 
and report site fuel, emissions, energy, water consumption, waste, materials, and other appropriate 
subcategories. Reductions are normally compared against a baseline – the anticipated emissions, 
waste generation, or resource consumption levels prior to implementation of identified sustainability 
practices. For some resources, a baseline has been established, such as air pollutant emissions (see 
Section 4.1). For construction and demolition debris, the baseline is comparative – based on the 
percentage of material reused or recycled that would otherwise be disposed of in a landfill (percent of 
total material that is diverted). For other resources, such as fuel, electricity, and water consumption, an 
absolute quantitative baseline is not available. Through the collection and reporting of data, DFJV or 
the Authority may establish a baseline (for items other than emissions and waste diversion) for this 
project or future projects within the Program.  
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4 PLAN IMPLEMENTATION 

4.1 Equipment and Fuel 

DFJV will comply with reporting requirements identified in the VERA between the Authority and 
the San Joaquin Valley Air Pollution Control District.  

4.1.1 Equipment and Fuel Usage Measures 

The following measures are identified in the General Provisions. DFJV will reduce emissions and 
energy use below regulatory requirements and the estimated baseline through:  

 Use of cleaner engines, including non-road engines meeting or exceeding Tier III, and 
on-road engines meeting 2004 On-Highway Heavy Duty Engine Emissions Standards or 
cleaner, whether the equipment is owned or rented. 

 Use of cleaner fuels including ultra-low sulfur diesel. 

 Use of cleaner diesel control technology, including EPA or California Air Resources 
Board verified diesel particulate filters or diesel oxidation catalysts. 

 Efficient use of fuel. 

 Use of renewable diesel or bio-diesel preventive measures. 

4.1.2 Tracking Requirements 

DFJV and its subcontractors will track daily equipment operation hours using a tracking 
spreadsheet that meets the requirements of the VERA. The tracking spreadsheet will identify 
the following:

 Equipment (on- or off-road)  

 Serial number  

 Make, model, model year  

 Rated horsepower  

 Load factor  

 Fuel type  

 Hours operated  

 Construction activity  

An example is provided in Appendix B of this SMP. This information will be recorded daily. The 
equipment usage information will be uploaded to EMMA on a monthly basis by DFJV staff. The 
Authority will then provide this information (through EMMA) to the Air District within 60 days of the 
start of construction, and every 3 months thereafter, using a Construction Report format that 
meets the requirements of the VERA (VERA Attachment A-8; Authority and SJVAPCD 2015).  

4.1.3 Emissions Baseline 

The equipment and fuel consumption information will be used to track improvements in air 
pollutant emissions as compared to the baseline per the VERA. The estimated project emissions 
(baseline) are listed below in Table 1. 

Table 1 Air Pollutant Emissions Baseline 

Pollutant ROG/VOC NOx PM10 

Tons to be Reduced - 2015  33.82  574.84  72.55  

Tons to be Reduced – 2016  16.68  124.84  32.43  

Tons to be Reduced – 2017  0.50  5.58  6.07  

Tons to be Reduced – 2018  0.53  13.55  12.17  
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Table 1 Air Pollutant Emissions Baseline 

Pollutant ROG/VOC NOx PM10 

Tons to be Reduced – 2019-2028  0  0  0  

Total for CP 2-3  51.53  718.81  123.22  

Source: VERA, Attachment A-4. 

4.2 Construction Waste Management 

The Construction Waste Management Plan was designed by DFJV with regards to the goals 
specified by the Authority. This SMP will be adhered to by all subcontractors, along with DFJV 
and other jobsite personnel during the construction of this Project. 

DFJV has adopted policies and requirements to promote the reuse, recycling, and management 
of construction and demolition debris to divert such debris from landfill disposal sites. 

This document sets forth planning and reporting requirements toward achieving construction and 
demolition debris diversion goals. It also sets forth certain required waste reduction measures.  

The requirements in this document do not apply to hazardous waste, universal waste, or treated wood 
waste. DFJV will handle and dispose of such wastes in accordance with all applicable laws and 
regulations. Such wastes will be documented separately from construction and demolition debris. 

DFJV will manage and minimize construction waste by diversion of construction and demolition 
debris from landfills through the use of recycling and reusing selected materials throughout the 
Project. The minimum percentages are 75 percent of construction and demolition waste and 100 
percent of steel, concrete and asphalt construction and demolition waste from landfills. In order to 
help achieve these goals, DFJV will provide a cost analysis for recycling and separating selected 
waste materials.  

Each new subcontractor that comes onto the site will be provided with a copy of the Construction 
Waste Management Plan, which will also be posted in the project office. DFJV will contractually 
require all subcontractors to comply with these recycling guidelines. A copy of this Construction 
Waste Management Plan will accompany all subcontractor agreements and require subcontractor 
participation. DFJV will discuss goals and handling procedures of the waste generated with its 
subcontractors during coordination meetings. The Project’s first coordination meeting will provide 
an orientation discussion of the Construction Waste Management Plan. Items that will be 
discussed at this orientation are as follows: 

 Plan requirements 

 A review of waste handling procedures 

 Location of dumpsters and bins 

 Waste segregation requirements 

 Discussion regarding cross contamination of waste 

 Enforcement requirements 

 Open discussion for suggestion and comments regarding effectiveness of plan and 
feedback to the Authority 

DFJV will provide dumpsters and bins for materials sorted on-site and bulk mixed waste for all 
construction related waste generated on this Project. DFJV will separate concrete, asphalt, 
lumber, and steel on-site. All other construction waste will be mixed together in one dumpster on-
site and then sorted and separated at the recycling facility. A list of recycling and waste 
management facilities is provided in Section 4.2, and a map is included as Appendix C. Mixed 
construction waste will be taken to a recycling facility that has a diversion rate of at least 75 
percent. In the event that a subcontractor provides their own dumpster and bin, they will be 
responsible to providing DFJV with a monthly report of the total recycled and reused (diverted) 
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and the total non-recycled materials to be included in the Project’s overall waste management 
and waste reduction program.  

Best management practices at the study area will include the following items to accomplish the 
waste diversion goals:  

 All recycling containers will be clearly labeled.  

 There will be a designated area on-site reserved for a row of dumpsters and bins in which 
recyclables and salvageable materials will be placed.  

 Lists of acceptable and unacceptable materials will be posted throughout the site.  

 Recycling coordinators will inspect the containers on a weekly basis to ensure that no 
contamination is occurring and precautions will also be taken to deter any contamination 
by the public.  

 Hazardous waste will be managed by a licensed hazardous waste vendor. 

The waste hauler will track the total amount of construction waste leaving the Project by weight or 
by volume and supply DFJV with copies of tickets or detailed receipts from all loads of 
construction waste removed from the jobsite. The waste hauler will also notify DFJV of the 
amount of these materials and how they will be disposed of (reused, recycled, salvaged, or taken 
to a landfill). 

4.2.1 Definitions 

 AC: Asphalt Concrete. 

 Class III Landfill: A landfill that accepts non-hazardous resources such as household, 
commercial, and industrial waste, resulting from construction, remodeling, repair, and 
demolition operations. A Class III landfill must have a solid waste facilities permit from the 
California Integrated Waste Management Board (CIWMB) and is regulated by the 
Enforcement Agency (EA). 

 Construction and Demolition (C&D) Debris: Building materials and solid waste 
generated from construction and demolition activities, including, but not limited to, fully 
cured asphalt; concrete; brick; rock; lumber; gypsum wallboard; cardboard and other 
associated packaging; roofing material; ceramic tile; carpeting; fixtures; plastic pipe; 
metals; tree trunks; and other vegetative matter resulting from land clearing and 
landscaping for construction, deconstruction, demolition and land developments. 
Hazardous waste, as defined in California Health and Safety Code Section 25100 et seq., 
as amended, is not construction and demolition debris.  

 Hazardous Materials: Any element, chemical, compound, mixture, material or 
substance, whether solid, liquid or gaseous, which at any time is defined, listed, 
classified, or otherwise regulated in any way under any environmental laws, or any 
other such substances or conditions (including mold and other mycotoxins, fungi or 
fecal material) that may create any unsafe or hazardous condition or pose any threat or 
harm to the environment or human health and safety. “Hazardous materials” includes 
the following:  

 Hazardous wastes, hazardous material, hazardous substances, hazardous 
constituents, and toxic substances, ignitable, corrosive and reactive substances or 
related materials, whether solid, liquid, or gas, including substances defined as or 
included in the definition of “hazardous substance,” “hazardous waste,” “hazardous 
material,” “extremely hazardous waste,” “acutely hazardous waste,” “radioactive 
waste,” “radioactive materials,” “bio-hazardous waste,” “pollutant,” “toxic pollutant,” 
“contaminant,” “restricted hazardous waste,” “infectious waste,” “toxic substance,” 
“toxic waste,” “toxic material,” or any other term or expression intended to define, list, 
or classify substances by reason of properties harmful to health, safety, or the indoor 
or outdoor environment (including harmful properties such as ignitability, corrosivity, 
reactivity, carcinogenicity, toxicity, reproductive toxicity, “TCLP” toxicity” or “EP 
toxicity” or words of similar import under any applicable Environmental Laws) 
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 Any petroleum product, including crude oil and any fraction thereof, and including any 
refined petroleum product or any additive thereto or fraction thereof, and any waste 
oil or waste petroleum byproduct or fraction thereof or additive thereto 

 Any solvent, solvent waste, including any refined solvent product, and any waste 
solvent or waste solvent byproduct, including any additive, byproduct or fraction of 
any of the foregoing 

 Any drilling fluids, produced waters and other wastes associated with the exploration, 
development or production of crude oil, natural gas, or geothermal resources 

 Any flammable substances or explosives, including unexploded ordnance 

 Any radioactive materials 

 Any asbestos or asbestos-containing materials 

 Silica 

 Project Right-of-Way: Any real property (which term is inclusive of all estates, 
easements, leases, and other interests in real property, whether temporary or 
permanent), improvements and fixtures within the lines established by the Right-of-Way 
Plans to delineate the outside limits of the Project for (1) construction work, and (2) O&M 
work (both horizontal and, where specified, vertical), as such limits may be adjusted from 
time to time in accordance with the contract documents. The term specifically includes all 
air space, surface rights, and subsurface rights within the horizontal limits of the project 
right-of-way to the extent they are subject to an interest held by the Authority. 

 Recover or Recovery: Any activity, including source reduction; deconstruction and 
salvaging; reuse, recycling, and composting, which causes materials to be recovered for 
use as a resource and diverted from disposal. 

 Recyclable Material: Any material or product separated or capable of being separated at 
its point of discard or from the solid waste stream for utilization as a raw material in the 
manufacture of a new product.  

 Recycling: The process of collecting, sorting, cleansing, treating, and reconstituting 
materials that would otherwise become solid waste. Recycling does not include burning, 
incinerating, or thermally destroying solid waste.  

 Recycling Facility: A recycling facility is an operation that collects and does any one or 
a combination of the following: sorting, cleaning, treating, reusing, and reconstituting 
materials that would otherwise become solid waste.  

 Reuse: Making new use of a material without altering its form. 

 Site: The project right-of-way, Temporary Construction Easement, and any other temporary 
rights or interests that the Authority and DFJV may acquire in connection with the Project, 
including for construction, staging, lay down, storage, stockpiling, and borrow areas. 

 Source-Separated Materials: Materials that are sorted at the site of generation by 
individual material type for the purpose of reuse or recycling (e.g., demolished concrete 
that is separated at the site for delivery to a base course recycling facility). 

 Undesirable Materials: Any excavated or buried materials that are not hazardous materials, 
but due to the lack of engineering or other desirable properties, have no inherent value; 
cannot be utilized or sold; and must be handled, transported, and disposed. Undesirable 
materials include garbage, trash, or other discarded items, muck or organic material. The 
term undesirable materials excludes archeological, paleontological or cultural resources. 

 Universal Waste: Any of the following hazardous wastes that are subject to the universal 
waste requirements (1) batteries, (2) pesticides, (3) mercury-containing equipment, and 
(4) fluorescent lamps. 

 Work: All of the work and services required to be furnished, performed and provided by 
Developer under the contract documents, including all administrative, design, engineering, 
construction, utility adjustment, financing, payment to third parties, support services, operations, 
maintenance and management services, except for those efforts that such contract documents 
expressly specify will be performed by persons other than developer-related entities. 
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4.2.2 Overview of Work 

Prior to commencing construction or demolition work at the site, DFJV will conduct a site 
assessment to estimate the types and quantities of materials that will be generated by project-
related construction and demolition and to identify which materials are anticipated to be feasible 
and practical for reuse and recycling. 

4.2.2.1 Recycled Materials 

Materials that will be recycled on this Project include, but are not limited to, the following: 

 Asphalt 

 Asphalt shingles 

 Bricks  

 Ceramic fixtures 

 Clean lumber 

 Concrete 

 Drywall 

 Wood 

 Scrap metal 

 Paper 

4.2.2.2 Reused Materials 

Items that are to be salvaged and turned over to jurisdictional authorities include, but are not 
limited to, the following: 

 Asbestos 

 Hazardous materials 

Items that are to be salvaged and reused in work include, but are not limited to, the following: 

 Fencing 

 Wood 

Materials that are to be reused in work include, but are not limited to, the following: 

 Concrete  

 Wood 

 Asphalt 

4.2.2.3 Salvage Materials 

Items that are to be salvaged and reused through donations to identified charitable organizations 
include, but are not limited to, the following: 

 Asphalt shingles 

 Bathtub 

 Bricks 

 Ceramic fixtures 

 Doors 

 Drywall 

 Fencing 

 Windows 

 Appliances 

 Furniture 

4.2.2.4 Non-Recyclable Materials 

Items that are not recyclable or otherwise recoverable and will be disposed of in landfills include, 
but are not limited to, the following: 
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 Asbestos 

 Painted wood 

 Sod 

 Contaminated paper 

 Waxed cardboard 

 Metal containers 

 Light bulbs 

 Styrofoam 

 Mirrors 

 Carpet 

These materials cannot be recycled because these materials are unable to be processed or 
treated for reuse in some form. 

Items that are non-recyclable will be disposed of at the landfills identified in Table 2. Each landfill  
location is identified on the Waste Management Area Map included as Appendix C. 

Table 2 Landfills 

Table # Name Address Capacity 

1 American Avenue Disposal 
Site 

18950 W American Avenue, Kerman, 
California 9360 

Through 2031 

2 Visalia Disposal Site  8614 Avenue 328, Visalia, California 
93291 

Through 2024 

3 Kern County Waste 
Management – Shafter Wasco 
Landfill 

17621 Scofield Road, Shaffer, California 
93263 

Through 2053 

4 Avenal Regional Landfill 1200 Skyline Blvd., Avenal, CA 93204 Through 2020 

Source: CalRecycle 2016 

The Waste Management Area Map for the described infrastructures and suggested travel routes 
are included in Appendix C.  

4.2.3 Estimated Waste Calculations  

Buildings 

When feasible, DFJV will recycle waste materials from all demolished structures. These materials 
include, but are not limited to, lumber, drywall, concrete, roof and framing, carpet and tile, and 
concrete slabs. These materials will be placed in dumpsters and bins located on-site and sorted 
and recycled at a recycling facility. The waste hauler will pick up and drop off dumpster and bins 
as needed. DFJV has estimated approximately 5,834 tons of waste that will be generated from 
demolishing these structures. DFJV anticipates a 92 percent diversion rate from these materials.  

Roadway 

DFJV will recycle all waste materials that will be generated from the removals of streets, sidewalks, 
and driveways. These materials include concrete and asphalt. These materials will be sorted on-site 
and placed in a specific dumpster and bin. The waste hauler will transport these dumpsters and bins 
to their recycling facilities. DFJV has estimated approximately 78,747  tons of asphalt and 
approximately 2,064  tons of concrete (Table 3). DFJV will recycle 100 percent of these materials.  
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Table 3 Roadway Demolition Amounts 

 Volume (CY) Weight (T) 

AC 53,331 78,747 

Concrete 1,529 2,064 

Building 4,321 5,834 

 

4.2.4 Waste Reduction Measures 

The DFJV will implement waste reduction measures during performance of the work including, 
but not limited to, the following: 

 Minimize the procurement of unneeded supplies 

 Reduce office paper waste by printing and copying double-sided 

 To the extent possible, submit all submittal, reports, and forms in electronic format (PDF) 

 Recycle field office wastes using available recycling and composting programs 

 To the extent possible and in conformance the requirements of the contract documents, 
purchase products made with recycled content 

 Handle and store material carefully 

4.2.4.1 Recycling and Reuse Facilities  

Table 4 indicates the recycling and reuse facilities as they are identified on the Waste 
Management Area Map included as Appendix C.  

Table 4 Recycle and Reuse Facilities 

Table # Name Address 

1 Mid Valley Disposal Transfer Recycling Station 15300 W Jensen Ave., Kerman, CA 93630  

2 Cedar Avenue Recycling and Transfer Station 3457 S Cedar Ave., Fresno, CA, 93725 

3 Mid Valley Recycling Elm Ave 2721 S Elm Avenue, Fresno CA, 93708  

4 Jefferson Avenue Transfer Station 5608 S Villa Avenue, Fresno, CA 93725 

5 Tri County Transfer & Recycling, LLC 1675 Dockery Ave., Selma, CA 93662  

6 Republic Services 5501 N Golden State Boulevard, Fresno, CA 93722 

7 Mid Valley Disposal 1707 E Goshen Avenue, Visalia, CA 93292 

8 Waste Management 4333 E Jefferson Avenue, Fresno, CA 93725 

9 Kroeker Inc. 4627 South Chestnut Avenue, Fresno, CA 93725 

10 Kings Waste and Recycling 7803 Hanford Armona Road, Hanford, CA 93230 

11 Tulare County Recycling 26951 Road 140, Vasalia, CA 93292 

Source: CalRecycle 2016 

4.2.5 Tracking Requirements 

 DFJV will monitor the process of waste management, recycling, and reuse of 
construction waste materials to ensure compliance with the CWMP during the course of 
the Project. A worksheet for tracking recycling and reuse of construction and demolition 
debris is included as Appendix D. DFJV will ensure that all supporting documentation 
that demonstrates compliance with the waste management plan is provided to the 
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Authority (an example of a typical waste facility report is included as Appendix E) . A 
waste management log will be maintained by DFJV. It will list the materials recycled, 
the weight of these materials, and the cost analysis from reusing or recycling materials. 
This information will be uploaded to EMMA on a monthly basis.  

 DFJV will enter and upload the estimated weight and volume of construction waste 
and demolition debris through the Authority’s Web portal, EMMA. All weights and 
volumes of construction waste will be entered under the sustainability commitments 
tab in EMMA. There, DFJV will make sure that all information uploaded is accurate 
and correct. Information like the project section, reporting date, location of site, waste 
category, amount recycled, activity, and invoice amount. DFJV will also attach any 
disposal records.  

4.3 Water Conservation 

4.3.1 Reduction Measures 

DFJV will implement the following measures to minimize water usage: 

 Installation of water efficient fixtures in facilities and temporary offices, such as Energy 
Star or Water Sense certified products 

 Use of non-potable water, including recycled water, wherever possible for, including but 
not limited to, dust control, landscaping water, and concrete production 

 Dust control watering limited to the minimum necessary to comply with Air District fugitive 
dust standards and to avoid nuisance impacts to adjacent land uses 

 Wherever feasible, use of permeable pavement to reduce stormwater runoff and to 
increase groundwater recharge (this measure is also applicable to Section 4.3.3, below) 

 A regular inspection schedule to address water leaks 

These measures are based on Section 44.2 of the General Provisions. The California 
Stormwater Quality Association also describes water conservation best management practices 
(BMP) for construction sites in BMP NS-1. Applicable measures are listed below. BMP NS-1 is 
included in Appendix H.  

 Keep water equipment in good working condition. 

 Stabilize water truck filling area. 

 Repair water leaks promptly. 

 Washing of vehicles and equipment on the construction site is discouraged. 

 Avoid using water to clean construction areas. If water must be used for cleaning or 
surface preparation, surface should be swept and vacuumed first to remove dirt. This will 
minimize amount of water required. 

 Lock water tank valves to prevent unauthorized use. 

4.3.2 Tracking Requirements 

DFJV will require all water truck operators to record the storage capacity of each truck, the 
number of water deliveries each day, and the water source of each delivery. Total dust control 
water usage will be reported monthly.  

At all construction infrastructures, DFJV will record monthly domestic water consumption. If water 
service is provided to the site, the utility provider information will be used. In infrastructures where 
utility service is not available, total monthly water shipments to the site will be used.  

An example of a water-use tracking log is provided in Appendix F. This information will be 
uploaded to EMMA on a monthly basis.  

DFJV will record the number of water efficient fixtures and, if any, the number of standard fixtures 
installed in project infrastructures and temporary infrastructures. This information will be entered 
through EMMA.  
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4.3.3 Post Construction Best Management Practices  

Although the SMP addresses only the construction phase, it should be noted that the California 
High-Speed Rail Authority has recently been added to the list of non-traditional permittees under 
the Phase II Small Municipal Separate Storm Water (MS4) Permit (State Water Board Order 
2013-0001-DWQ), Therefore, the CHSR system will be considered a small MS$ upon completion, 
and the Authority must comply with post-construction BMP requirements as defined within F.5.g 
of the permit. During the application, review and approval of future development permits (e.g. 
maintenance facilities, O&M yards, access roads, or other improvement), the requirement for 
post-construction BMPs will be identified (i.e. Site Design Measures and Low Impact 
Development Design Standards) and BMPs required to be incorporated into future projects will 
follow the appropriate jurisdictional Storm Water Management Program (SWMP). Once current 
construction has been completed, activities at the site have limited ongoing potential to cause 
stormwater pollution since all stormwater up to the required design storm will be contained on-
site. Potentially applicable BMPs are included in Appendix H.  

4.4 Energy Conservation 

4.4.1 Reduction Measures 

DFJV will implement the following measures to minimize energy usage: 

 DFJV will reduce energy usage through: 

 Installation of energy-efficient lighting at permanent and temporary infrastructures. 
Energy efficient fluorescent lighting fixtures with automatic motion-detector shut-offs 
are preferred.  

 Maximized use of natural lighting in permanent and temporary infrastructures.  

 Use of energy-efficient programmable thermostats to reduce heating and cooling 
when buildings are unoccupied.  

 Use of energy-efficient appliances at permanent and temporary infrastructures.  

 Use of energy-efficient (Energy Star or equivalent) computers, printers, and network 
equipment, and implementation of automatic energy save mode when inactive.  

 DFJV will participate in energy-efficient programs at leased infrastructures, where available. 
Examples include LEED and Energy Star for commercial buildings and Hines GO (Green 
Office) for current DFJV infrastructures in Hines-owned and -operated properties.  

 DFJV will use renewable energy at construction yards and offices wherever feasible. For 
example, the local utility provider may provide a “green” option for a higher mix of 
renewable energy. If renewable sources are available, DFJV will compare the cost of 
renewable energy to the traditional energy source provided by the utility over the life of 
the Project. DFJV will also compare the indirect air pollutant emissions of the renewable 
source versus the traditional source.  

 Use of solar power equipment wherever possible (such as sign boards for road closures).  

 Use “cool roof” technology whenever possible on permanent and temporary 
infrastructures to reduce energy usage. 

 Materials delivery streamlining. 

 DFJV will provide a means to coordinate ride sharing for workers (such as a ride board 
on-site or on line).  

These measures are based on Section 44.2 of the General Provisions, the Authority’s 
“Sustainability” Policy Directive (2013), and the VERA (Authority and SJVAPCD 2015).  

These energy conservation measures are in addition to the fuel reduction and renewable fuel 
measures described in Section 4.1, Equipment and Fuel, of this SMP.  

4.4.2 Tracking Requirements 

DFJV will track monthly energy usage, noting the percentage of renewable energy sources. An 
example of an energy-use tracking log is provided in Appendix G. Energy usage information will 
be entered into EMMA on a monthly basis.  
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DFJV will track the purchase of energy efficient equipment, noting any certifications (Energy 
Star), and enter the information into EMMA.  

4.5 Materials Conservation 

4.5.1 Reduction Measures 

DFJV will procure environmentally preferable products wherever feasible.1 

Where practical, DFJV will use post-consumer, post-industrial recycled products and materials or 
waste materials, such as fly-ash, Ground Granulated Blast Furnace Slag, crushed glass, recycled 
aggregate, and Tire Derived Aggregate.  

4.5.2 Tracking Requirements 

DFJV will track the use of post-consumer, post-industrial products and materials. This information 
will be entered into EMMA.  

4.6 Other Sustainable construction Practices 

4.6.1 Reduction Measures 

In addition to the measures described previously, DFJV will consider other feasible improvements 
to the sustainability of the Project. These measures include, but are not limited to, the following:  

 On-site recycling and reuse of construction and demolition debris (non-hazardous and 
non-contaminated materials), such as concrete, cement, masonry materials, scrap metal, 
rock, wood (not treated), glass, plastics, landscape materials, piping and plumbing 
materials, drywall, asphalt pavement, and other construction materials 

 Modular construction and off-site fabrication to minimize on-site waste 

 Reusable formwork 

 Packaging of take-back arrangements with suppliers 

 Selection of compostable or reusable temporary erosion control devices 

 Use of FSC-certified timber for on-site carpentry work 

 Recycling and composting of infrastructures in site offices 

 Use of recycled paper for site office use (minimum 30 percent post-consumer 
recycled content) 

 Use of products formulated with safer chemicals to reduce chemical exposures to 
workers and the public 

 Use of paperless documentation, records management, and submittal process 

4.6.2 Tracking Requirements 

DFJV will document all measures that exceed regulatory or contract requirements.  

On-site recycling of materials will be reported monthly through EMMA as part of overall waste 
diversion tracking.  

                                                      

1  http://www.dgs.ca.gov/buyinggreen/Home/BuyersMain.aspx 
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5 ORGANIZATION AND TRAINING 

The Environmental Compliance Manager will have overall responsibility for implementation of the 
SMP. In addition, the parties responsible for tracking each section (for example, water 
conservation) will be identified.  

Currently, the following personnel have been identified for tracking implementation. DFJV will 
notify the Authority of any changes in assignment:  

 Jason Phillips (Environmental Compliance Manager, Sustainability) – accepts and 

approves entries for DFJV 

 Mike Bradfield (Engineer) – Responsible for inputting construction waste and recycling, 

equipment, and fuel usage into EMMA 

 Philip Lappe (Environmental Engineer, WPCM) – Responsible for inputting water and 

energy usage into EMMA 

The on-boarding process for all site workers and subcontractors will include the objectives of the SMP 
and the responsibility for implementing reduction measures. The following items will be addressed in 
the on-boarding process (tailored to the particular scope of the worker or subcontractor): 

 Objectives of the SMP 

 Reporting of off-road and on-road equipment usage 

 Recycling, disposal, and tracking of construction debris 

 Tracking of construction materials 

 Jobsite best management practices for energy and water 
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6 MATERIALS QUANTITY ESTIMATE  

DFJV will provide quantity estimates as inputs to the Authority’s energy analysis for construction 
materials. Upon completion of final design for incremental sections, DFJV will enter and upload a 
quantity estimate for that section of completed design, using the materials report form in EMMA, 
of the following materials:  

 Concrete (cast in place) cubic yards by mix design 

 Precast cubic yards  

 Aggregate cubic yards  

 Imported fill or soil cubic yards  

 Rebar ton  

 Structural steel ton  

Prior to final acceptance, DFJV will enter and upload an updated materials report form in EMMA 
with the actual material quantities incorporated into the Project based on the as-built drawings.  
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APPENDIX A: Voluntary Emissions Reduction Agreement 
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APPENDIX B: Fleet Tracking and Monthly Reporting Sheet 
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VERA Equipment - Off Road  
1/1/2015 to 4/8/2015 

SEE NOTES 

Reporting 
Date Contractor Subcontractor Category Name Misc ID VIN Model Doors # Fuel Type 

ARB Equipment 
Type Make 

Rated 
Horsepower Engine Tier Model Year Total Hours 

1/31/2015 BOB Subcontractor Drill Rig CME 55 300 
Crawler 

    300 Crawler   Diesel Bore/Drill Rigs CME 55 110 Tier 3 2007 11.5 

Reporting Date: should be last day of the month of reporting (each row represents one month of data) 
ARB Equipment Type: see table below, entries should match one of these categories from CARB 
Engine Tier: should be one of the following: Tier 2, Tier 3, Tier 4 Interim, Tier 4 Phase Out, Tier 4 Alt NOx, Tier 4 Final 

 

 
 
 

VERA Equipment - On Road  
1/1/2015 to 4/8/2015 

     SEE NOTES 

Reporting Date Contractor Subcontractor Category Name Misc ID VIN Model 
Rated 
Horsepower 

ARB Equipment 
Type Make Trip Type Fuel Type Model Year Total Miles 

1/31/2015 BOB Subcontractor Pick-up Ford F150   1FTPW14525FA87803 F150 300 On-Road 
Truck 

Ford Hauling 
Trips 

Gasoline 2005 270 

Reporting Date: should be last day of the month of reporting (each row represents one month of data)
Trip Type : should be one of the following: Employee Trips, Hauling Trips
Fuel Type: should be one of the following: Gasoline, Diesel 
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APPENDIX C: Waste Management Area Map and Travel Routes 





PRELIMINARY DRAFT/SUBJECT TO CHANGE - HSR ALIGNMENT IS NOT DETERMINED
Source: CalRecycle (2016), HSRA (2015)
Imagery Source: Bing (Accessed 2016)

Appendix C
Waste Management Area

Map and Travel Routes
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APPENDIX D: Construction and Demolition Debris Recovery Worksheet 





Appendix D 
 

  December 2015 
 

California High Speed Rail Project CP 2-3 

Construction and Demolition Debris Recovery Worksheet 

SECTION 1 

Work Segment (CP 2 or CP 3):  Reporting Period:  

Work Being Performed:  

Contractor Name: Email:  

Contractor: Office Phone: Cell Phone: 

Work Being Performed: 

Preparer’s Name: 

Preparer’s Signature: 

 

Entered into EMMA by:  Date:  

 

SECTION 2 

Instructions for Section 2:  

1. Enter the appropriate Diversion Activity Code (shown below) to indicate how the material will be recycled 

or re-used (column 2).   

2. Enter total tons of material, by type, being processed (column 3). 

3. Enter tons of material, by type, to be recycled (column 4). 

4. Enter tons of material, by type, to be re-used (column 5). 

5. Enter tons of material diverted as Mixed Debris. Mixed Debris is recycled material that is taken to a Mixed 

Debris facility and has not been separated.  

6. Enter name of Recycling/Waste Management Facility used. 

7. Enter name of Hauler (if different from contractor).  

8. Total columns (totals A, B, C, and D). 

9. Enter totals into diversion formula.   

Note: Do not include hazardous waste in this report.   

Diversion Code Activity 
1 Recycling of source-separate materials 

2 On-site re-use of concrete or asphalt 

3 Recycling of mixed debris at appropriate facility 

4 Re-use of salvageable Items (on or off-site) 

5 Reuse of dirt or mixed inerts (on or off-site) 

6 Other Diversion  - describe:  

 



Construction and Demolition Debris Recovery Worksheet 

    
 2 December 2015  
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Asphalt        

Concrete        

Bricks, Finished Stone        

Wallboard, Gypsum sheetrock        

Dimensional Lumber        

Fencing         

Wood scraps, landscape debris        

Scrap Metal        

Asphalt Shingles        

Paper        

Fixtures, hardware, doors, windows        

Carpet, padding        

Ceiling Tiles        

Mixed C&D Debris        

Soil        

Mixed Inerts        

Other materials (describe): 

 
       

  A B C D 

Totals       

 

Diversion Rate Calculator:  

Box B 
 + 

Box C 
+ 

Box D 
= 

 
÷ 

Box A 
= 

   
x 100         % Diversion Rate 
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APPENDIX E: Example of Waste Facility Report 





DRAGADOS/FLATIRON/SUKUT TEAM

10/1/2015 to 10/31/2015

12750 CALAVERAS ROAD, SUNOL

Premier Recycle Company

348 Phelan Avenue

San Jose, CA 95112

Main: 408-297-7910

Fax: 408-297-7915

Haul Date MetalJobsite

Weight of Total 

Haul in Tons Concrete Plastic Sheetrock Cardboard Wood

Wgt of Landfill 

Material (Tons)

Diverted Material (Tons)

Carpet

10/2/2015  0.00  0.73 5.80 0.00 0.00 0.73  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 7.25

10/2/2015  0.00  0.55 4.98 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 5.53

10/5/2015  0.00  0.36 3.21 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 3.57

10/12/2015  0.00  0.81 7.30 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 8.11

10/12/2015  0.00  0.25 2.21 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 2.46

10/12/2015  0.00  0.26 2.33 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 2.59

10/16/2015  0.00  1.48 5.92 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 7.40

10/16/2015  0.00  0.19 1.75 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 1.94

10/26/2015  0.00  1.11 4.42 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 5.53

10/26/2015  0.00  0.90 0.90 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 1.79

10/30/2015  0.00  2.83 0.71 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 3.54

10/30/2015  0.00  0.41 3.67 0.00 0.00 0.00  0.00 12750 CALAVERAS ROAD, SUNOL  0.00 4.08

Totals:  0.00  9.87 43.20 0.00 0.00 0.00 0.73 0.00 53.79

Wednesday, November 04, 2015 12:06:41PM Page 1 of 1

*This document is the property of Premier Recycle Company and is intended exclusively for the person(s) and/or company to whom it is addressed. 

Any use, copying, retention or disclosure by any person other than the intended recipient's designees is strictly prohibited.

*Note: Wood category can consist of but is not limited to, wood shingles, wood paneling, greenwaste, scrap wood. Concrete category can consist of 

but is not limited to, clean concrete, dirt, tile, glass.



DRAGADOS/FLATIRON/SUKUT TEAM

10/1/2015 to 10/31/2015

12750 CALAVERAS ROAD, SUNOL

Premier Recycle Company

348 Phelan Avenue

San Jose, CA 95112

Main: 408-297-7910

Fax: 408-297-7915

Landfill Diversion

 9.87

 53.79

 43.92

 Total Hauled from Jobsite (Tons):

 Diverted from Landfill (Tons):

Weight of Landfill Material (Tons):

Landfill Diversion%:  81.66

 81.66

 18.34

Diverted from Landfill:

Weight of Landfill Material: %

%

Jobsite Summary
12750 CALAVERAS ROAD, SUNOL

Wednesday, November 04, 2015 12:07:12PM Page 1 of 1

*This document is the property of Premier Recycle Company and is intended exclusively for the person(s) and/or company to whom it is addressed. 

Any use, copying, retention or disclosure by any person other than the intended recipient's designees is strictly prohibited.

*Note: Wood category can consist of but is not limited to, wood shingles, wood paneling, greenwaste, scrap wood. Concrete category can consist of 

but is not limited to, clean concrete, dirt, tile, glass.
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APPENDIX F: Water Usage Tracking Log 





Water Use Tracking Log

High Speed Rail CP 2 and CP 3

Reporting Date Facility Reporting Date

Reporting Period 

Start

Reporting Period 

End Water Usage Utility/Provider Water Source 





Water Use Tracking Log

High Speed Rail CP 2 and CP 3

Reporting Date Contractor Vehicle ID VIN

Tank Capacity 

(gallons) # of times filled

 Water Usage 

(calculated) Utility/Provider Water Source 

1/2/2016 Bob 500 1 500 Other Non-Potable Water

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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APPENDIX G: Energy Use Tracking Log 





Energy Use Tracking Log

High Speed Rail CP 2 and CP 3

Reporting Date Facility Reporting Date

Reporting Period 

Start

Reporting Period 

End Electricity Usage Utility/Provider

Renewable % (as 

reported by Utility)
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APPENDIX H: Water Quality Best Management Practices 





Water Conservation Practices NS-1 

January 2011 California Stormwater BMP Handbook 1 of 2 
 Construction 
 www.casqa.org 

Description and Purpose 
Water conservation practices are activities that use water 
during the construction of a project in a manner that avoids 
causing erosion and the transport of pollutants offsite.  These 
practices can reduce or eliminate non-stormwater discharges. 

Suitable Applications 
Water conservation practices are suitable for all construction 
sites where water is used, including piped water, metered 
water, trucked water, and water from a reservoir. 

Limitations 
 None identified. 

Implementation 
 Keep water equipment in good working condition. 

 Stabilize water truck filling area. 

 Repair water leaks promptly. 

 Washing of vehicles and equipment on the construction site 
is discouraged. 

 Avoid using water to clean construction areas.  If water 
must be used for cleaning or surface preparation, surface 
should be swept and vacuumed first to remove dirt.  This 
will minimize amount of water required. 

Categories 

EC Erosion Control  
SE Sediment Control  
TC Tracking Control  
WE Wind Erosion Control  

NS Non-Stormwater 
Management Control  

WM Waste Management and 
Materials Pollution Control  

Legend: 

 Primary Objective 

 Secondary Objective 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 

Potential Alternatives 

None 

If User/Subscriber modifies this fact 
sheet in any way, the CASQA 
name/logo and footer below must be 
removed from each page and not 
appear on the modified version. 
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 Direct construction water runoff to areas where it can soak into the ground or be collected 
and reused. 

 Authorized non-stormwater discharges to the storm drain system, channels, or receiving 
waters are acceptable with the implementation of appropriate BMPs. 

 Lock water tank valves to prevent unauthorized use. 

Costs 
The cost is small to none compared to the benefits of conserving water. 

Inspection and Maintenance 
 Inspect and verify that activity based BMPs are in place prior to the commencement of 

authorized non-stormwater discharges. 

 Inspect BMPs in accordance with General Permit requirements for the associated project 
type and risk level.  It is recommended that at a minimum, BMPs be inspected weekly, prior 
to forecasted rain events, daily during extended rain events, and after the conclusion of rain 
events. 

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
are occuring. 

 Repair water equipment as needed to prevent unintended discharges. 

­ Water trucks 

­ Water reservoirs (water buffalos) 

­ Irrigation systems 

­ Hydrant connections 

References 
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), November 2000. 



Outdoor Storage of Raw Materials SC-33 

Description 
Raw materials, by-products, finished products, containers, and 
material storage areas exposed to rain and/ or runoff can pollute 
stormwater. Stormwater can become contaminated when 
materials wash off or dissolve into water or are added to runoff 
by spills and leaks. Improper storage of these materials can 
result in accidental spills and the release of materials. To 
prevent or reduce the discharge of pollutants to stormwater from 
material delivery and storage, pollution prevention and source 
control measures, such as minimizing the storage of hazardous 
materials on-site, enclosing or covering materials, storing 
materials in a designated area, installing secondary containment, 
conducting regular inspections, preventing stormwater runon 
and runoff, and training employees and subcontractors must be 
implemented. 

Approach 
Pollution Prevention 
• Employee education is paramount for successful BMP 

implementation. 

• Minimize inventory of raw materials. 

• Keep an accurate, up-to-date inventory of the materials 
delivered and stored on-site. 

• Try to keep chemicals in their original containers, and keep 
them well labeled. 
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SC-33 Outdoor Storage of Raw Materials 

Suggested Protocols 
General 

• Store all materials inside. If this is not feasible, then all outside storage areas should be 
covered with a roof, and bermed, or enclosed to prevent stormwater contact. At the very 
minimum, a temporary waterproof covering made of polyethylene, polypropylene or hypalon 
should be used over all materials stored outside. 

• Cover and contain the stockpiles of raw materials to prevent stormwater from running into 
the covered piles. The covers must be in place at all times when work with the stockpiles is 
not occurring. (applicable to small stockpiles only). 

• If the stockpiles are so large that they cannot feasibly be covered and contained, implement 
erosion control practices at the perimeter of your site and at any catch basins to prevent 
erosion of the stockpiled material off site, 

• Keep liquids in a designated area on a paved impervious surface within a secondary 
containment. 

• Keep outdoor storage containers in good condition. 

• Keep storage areas clean and dry. 

• Design paved areas to be sloped in a manner that minimizes the pooling of water on the site, 
particularly with materials that may leach pollutants into stormwater and/or groundwater, 
such as compost, logs, and wood chips. A minimum slope of 1.5 percent is recommended. 

• Secure drums stored in an area where unauthorized persons may gain access to prevent 
accidental spillage, pilferage, or any unauthorized use. 

• Cover wood products treated with chromated copper arsenate, ammonical copper zinc 
arsenate, creosote, or pentachlorophenol with tarps or store indoors. 

Raw Material Containment 

• Do not store chemicals, drums, or bagged materials directly on the ground. Place these 
items in secondary containers if applicable. 

• Prevent the run-on of uncontaminated stormwater from adjacent areas as well as runoff of 
stormwater from the stockpile areas, by placing a curb along the perimeter of the area. The 
area inside the curb should slope to a drain. Liquids should be drained to the sanitary sewer 
if allowed. The drain must have a positive control such as a lock, valve, or plug to prevent 
release of contaminated liquids. 

• Tanks should be bermed or surrounded by a secondary containment system. 

• Release accumulated stormwater in petroleum storage areas prior to the next storm. At a 
minimum, water should pass through an oil/water separator and, if allowed, discharged to a 
sanitary sewer. 
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Outdoor Storage of Raw Materials SC-33 

Inspection 

• Conduct regular inspections of storage areas so that leaks and spills are detected as soon as 
possible. 

• Conduct routine inspections and check for external corrosion of material containers. Also 
check for structural failure, spills and overfills due to operator error, 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 installations 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. 

Training 
• Employees should be well trained in proper material storage. 

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

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

• Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, and 
implement accordingly. 

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

• Cleanup spills immediately and use dry methods if possible. 

• Properly dispose of spill cleanup material. 

• Have employees trained in spill containment and cleanup present during loading/unloading 
of dangerous waste, liquid chemicals and other potentially hazardous materials. 

Other Considerations 
• Storage sheds often must meet building and fire code requirements. Storage of reactive, 

ignitable, or flammable liquids must comply with the Uniform Fire Code and the National 
Electric Code. 

• Space limitations may preclude storing some materials indoors. 

• Some municipalities require that secondary containment areas (regardless of size) be 
connected to the sanitary sewer, prohibiting any hard connections to the storm drain. 
Storage sheds often must meet building and fire code requirements. 

• The local fire district must be consulted for limitations on clearance of roof covers over 
containers used to store flammable materials. 
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SC-33 Outdoor Storage of Raw Materials 

Requirements 
Costs 
• Costs will vary depending on the size of the facility and the necessary controls. They should 

be low except where large areas may have to be covered. 

Maintenance 
• Accurate and up-to-date inventories should be kept of all stored materials. 

• Berms and curbs may require periodic repair and patching. 

• Parking lots or other surfaces near bulk materials storage areas should be swept periodically 
to remove debris blown or washed from storage area. 

• Sweep paved storage areas regularly for collection and disposal ofloose solid materials, do 
not hose down the area to a storm drain or conveyance ditch. 

• Keep outdoor storage areas in good condition (e.g. repair roofs, floors, etc. to limit releases 
to runoff). 

Supplemental Information 
Further Detail of the BMP 
Raw Material Containment 

Paved areas should be sloped in a manner that minimize the pooling of water on the site, 
particularly with materials that may leach pollutants into stormwater and/or groundwater, such 
as compost, logs, and wood chips. A minimum slope of 1.5 percent is recommended. 

Curbing should be placed along the perimeter of the area to prevent the runon of 
uncontaminated stormwater from adjacent areas as well as runoff of stormwater from 
the stockpile areas. 

The storm drainage system should be designed to minimize the use of catch basins in the 
interior of the area as they tend to rapidly fill with manufacturing material. 

The area should be sloped to drain stormwater to the perimeter where it can be collected 
or to internal drainage alleyways where material is not stockpiled. 

If the raw material, by-product, or product is a liquid, more information for outside 
storage ofliquids can be found under SC-31, Outdoor Container Storage. 

Examples 
The "doghouse" design has been used to store small liquid containers. The roof and flooring 
design prevent contact with direct rain or runoff. The doghouse has two solid structural walls 
and two canvas covered walls. The flooring is wire mesh about secondary containment. The unit 
has been used successively at Lockheed Missile and Space Company in Sunnyvale. 

References and Resources 
King County Stormwater Pollution Control Manual - http://dnr.metrokc.gov/wlr/dss/spcm.htm 
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Outdoor Storage of Raw Materials SC-33 

Model Urban Runoff Program: A How-To-Guide for Developing Urban Runoff Programs for 
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area 
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July 
1998 (Revised February 2002 by the California Coastal Commission). 

Orange County Stormwater Program 
http: //www.ocwatersheds.com/Storm Water /swp introduction.asp 

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program 
(URMP) 
httt>: // www.projectcleanwater.org/pdf /Model %20 Program %2oM un icipal %20 Facilities.pdf 
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Waste Handling & Disposal 

.. 

Description 
Improper storage and handling of solid wastes can allow toxic 
compounds, oils and greases, heavy metals, nutrients, suspended 
solids, and other pollutants to enter stormwater runoff. The 
discharge of pollutants to storm water from waste handling and 
disposal can be prevented and reduced by tracking waste 
generation, storage, and disposal; reducing waste generation and 
disposal through source reduction, re-use, and recycling; and 
preventing runon and runoff. 

Approach 
Pollution Prevention 
• Reduction in the amount of waste generated can be 

accomplished using the following source controls such as: 

Production planning and sequencing 

Process or equipment modification 

Raw material substitution or elimination 

Loss prevention and housekeeping 

Waste segregation and separation 

Close loop recycling 

• 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. 

• Recycle materials whenever possible. 
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SC-34 Waste Handling & Disposal 

Suggested Protocols 
General 

• 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 
storm water runon and runoff with a berm. The waste containers or piles must be covered 
except when in use. 

• 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. 

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

• Sweep and clean the storage area regularly. If it is paved, do not hose down the area to a 
storm drain. 

• 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. 

• Transfer waste from damaged containers into safe containers. 

• 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. 

Controlling Litter 

• Post "No Littering" signs and enforce anti-litter laws. 

• Provide a sufficient number oflitter receptacles for the facility. 

• Clean out and cover litter receptacles frequently to prevent spillage. 

Waste Collection 

• Keep waste collection areas clean. 

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

• Secure solid waste containers; containers must be closed tightly when not in use. 

• Place waste containers under cover if possible. 

• 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 
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Waste Handling & Disposal SC-34 

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. 

Good Housekeeping 

• Use all of the product before disposing of the container. 

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

• 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. 

• Stencil storm drains on the facility's property with prohibitive message regarding waste 
disposal. 

Chemical/Hazardous Wastes 

• Select designated hazardous waste collection areas on-site. 

• Store hazardous materials and wastes in covered containers protected from vandalism, and 
in compliance with fire and hazardous waste codes. 

• Place hazardous waste containers in secondary containment. 

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

Runon/Runoff Prevention 

• Prevent stormwater runon from entering the waste management area by enclosing the area 
or building a berm around the area. 

• Prevent the waste materials from directly contacting rain. 

• Cover waste piles with temporary covering material such as reinforced tarpaulin, 
polyethylene, polyurethane, polypropyleneor hypalon. 

• Cover the area with a permanent roof if feasible. 

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

• Move the activity indoor after ensuring all safety concerns such as fire hazard and 
ventilation are addressed. 

Inspection 
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SC-34 Waste Handling & Disposal 

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

• Check waste management areas for leaking containers or spills. 

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

Training 
• Train staff pollution prevention measures and proper disposal methods. 

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

• Train employees and subcontractors in proper hazardous waste management. 

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

• Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, and 
implement accordingly. 

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

• Cleanup spills immediately and use dry methods if possible. 

• Properly dispose of spill cleanup material. 

• Vehicles transporting waste should have spill prevention equipment that can prevent spills 
during transport. The spill prevention equipment includes: 

Vehicles equipped with baffles for liquid waste 

Trucks with sealed gates and spill guards for solid waste 

Other Considerations 
• Hazardous waste cannot be re-used or recycled; it must be disposed of by a licensed 

hazardous waste hauler. 

Requirements 
Costs 
• Capital and operation and maintenance costs will vary substantially depending on the size of 

the facility and the types of waste handled. Costs should be low if there is an inventory 
program in place. 

Maintenance 
• None except for maintaining equipment for material tracking program. 
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Waste Handling & Disposal SC-34 

Supplemental Information 
Further Detail of the BMP 
Land Treatment System 

• Minimize the runoff of polluted stormwater from land application of municipal waste on-site 
by: 

Choosing a site where slopes are under 6%, the soil is permeable, there is a low water 
table, it is located away from wetlands or marshes, there is a closed drainage system. 

Avoiding application of waste to the site when it is raining or when the ground is 
saturated with water. 

Growing vegetation on land disposal areas to stabilize soils and reduce the volume of 
surface water runoff from the site. 

Maintaining adequate barriers between the land application site and the receiving 
waters. Planted strips are particularly good. 

Using erosion control techniques such as mulching and matting, filter fences, straw 
bales, diversion terracing, and sediment basins. 

Performing routine maintenance to ensure the erosion control or site stabilization 
measures are working. 

References and Resources 
King County Stormwater Pollution Control Manual - http://dnr.metrokc.gov/wlr/dss/spcm.htm 

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

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies 
Associations (BASMAA). On-line: http://www.basmaa.org 
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Parking/Storage Area Maintenance SC-43 

Description 
Parking lots and storage areas 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 
following protocols are intended to prevent or reduce the 
discharge of pollutants from parking/storage areas and include 
using good housekeeping practices, following appropriate 
cleaning BMPs, and training employees. 

Approach 
Pollution Prevention 
• Encourage alternative designs and maintenance strategies for 

impervious parking lots. (See New Development and 
Redevelopment BMP Handbook). 

• Keep accurate maintenance logs to evaluate BMP 
implementation. 

Suggested Protocols 
General 

• Keep the parking and storage areas clean and orderly. 
Remove debris in a timely fashion. 

• Allow sheet runoff to flow into biofilters (vegetated strip and 
swale) and/or infiltration devices. 

• Utilize sand filters or oleophilic collectors for oily waste in low 
concentrations. 
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SC-43 Parking/Storage Area Maintenance 

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

• Design lot to include semi-permeable hardscape. 

Controlling Litter 

• Post "No Littering" signs and enforce anti-litter laws. 

• Provide an adequate number of litter receptacles. 

• Clean out and cover litter receptacles frequently to prevent spillage. 

• Provide trash receptacles in parking lots to discourage litter. 

• Routinely sweep, shovel and dispose oflitter in the trash. 

Surface cleaning 

• Use dry cleaning methods (e.g. sweeping or vacuuming) to prevent the discharge of 
pollutants into the stormwater conveyance system. 

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

• Sweep all parking lots at least once before the onset of the wet season. 

• If water is used follow the procedures below: 

Block the storm drain or contain runoff. 

Wash water should be collected and pumped to the sanitary sewer or discharged to a 
pervious surface, do not allow wash water to enter storm drains. 

Dispose of parking lot sweeping debris and dirt at a landfill. 

• When cleaning heavy oily deposits: 

Use absorbent materials on oily spots prior to sweeping or washing. 

Dispose of used absorbents appropriately. 

Surface Repair 

• Pre-heat, transfer or load hot bituminous material away from storm drain inlets. 

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

• Cover and seal nearby storm drain inlets (with waterproof material or mesh) and manholes 
before applying seal coat, slurry seal, etc., where applicable. Leave covers in place until job 
is complete and until all water from emulsified oil sealants has drained or evaporated. Clean 
any debris from these covered manholes and drains for proper disposal. 
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Parking/Storage Area Maintenance SC-43 

• Use only as much water as necessary for dust control, to avoid runoff. 

• 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. 

Inspection 

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

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

Training 
• Provide regular training to field employees and/ or contractors regarding cleaning of paved 

areas and proper operation of equipment. 

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

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

• Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, nad 
implement accordingly. 

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

• Cleanup spills immediately and use dry methods if possible. 

• Properly dispose of spill cleanup material. 

Other Considerations 
• Limitations related to sweeping activities at large parking facilities may include high 

equipment costs, the need for sweeper operator training, and the inability of current sweeper 
technology to remove oil and grease. 

Requirements 
Costs 
Cleaning/sweeping costs can be quite large, construction and maintenance of stormwater 
structural controls can be quite expensive as well. 

Maintenance 
• Sweep parking lot to minimize cleaning with water. 

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

• Clean parking facilities on a regular basis to prevent accumulated wastes and pollutants 
from being discharged into conveyance systems during rainy conditions. 
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SC-43 Parking/Storage Area Maintenance 

Supplemental Information 
Pu.rt her Detail of the BMP 
Surface Repair 

Apply concrete, asphalt, and seal coat during dry weather to prevent contamination form 
contacting stormwater runoff. Where applicable, cover and seal nearby storm drain inlets (with 
waterproof material or mesh) and manholes before applying seal coat, slurry seal, etc. Leave 
covers in place until job is complete and until all water from emulsified oil sealants has drained 
or evaporated. Clean any debris from these covered manholes and drains for proper disposal. 
Use only as much water as necessary for dust control, to avoid runoff. 

References and Resources 
http://www.stormwatercenter.net/ 

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

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for 
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area 
Governments, Woodward-Clyde, Central Coast Regional Water Quality control Board. July 
1998 (Revised February 2002 by the California Coastal Commission). 

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

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

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

San Diego Stormwater Co-permittees Jurisdictional Urban Runoff Management Program 
(URMP) 
hLLp://www.prnjectdeanwater.org/pdf/Model%20Program%20Municipal%20Facilities.pdf 
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Safer Alternative Products 

Descriptions 
Promote the use ofless harmful products. Alternatives exist for 
most product classes including chemical fertilizers, pesticides, 
cleaning solutions, janito1ial chemicals, automo ·ve and paint 
products, and onsumables (batteries, fluorescent lamps) . 

Approach 
Develop a comprehensive program based on: 

• The Precautionary Principle," which is an alternative to the 
"Risk Assessment" model that says it 's acceptab le to use a 
potentially banufol 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 Precantionacy Principle approach is used to 
evaluate whether a given product is safe, whether it is reall 
necessruy, and whether alternative products would perform 
just as well. 

• Environmentally Preferable Purchasing Program to minimize 
the pw·chase of products containing hazardous ingredients 
used in the facility's custodial services, fleet mai11tenru1ce, 
and facilitv maintenance in favor of using alternate products 
that pose less risk to employees and to the euvirownen . 

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

• Energy Efficienc Program including no-cost and low-cost 
energy conservation and efficiency actions that can reduce 
both energy conswnptiou and electricity bills, along with 
long-term energy efficien y investments. 

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

• Policies 

• Procedures 

Standard operating procedures (SOPs) 

Purchasing guidelines and procedures 
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SC-61 Safer Alternative Products 

Bid packages (services and supplies) 

• Mate1ials 

Preferred or approved product and supplier lists 

Product and supplier evaluation criteria 

Training sessions and manuals 

Fact sheets for employees 

Training 
• Employees who handle potentially harmful materials in the use of safer alternatives. 

• Purchasing depa1tments should be encouraged to procure less hazardous materials and 
products that contain little or no harmful substances or TMDL pollutants. 

Regulations 
This BMP has no regulatory requirements. Existing regulations already encomage facilities to 
reduce the use of hazardous materials through incentives su has reduced: 

• Spe ialized equipment storage and handling requirements, 

• Stormwater runoff sampl ing requirements, 

• Training and licensing requirements, and 

• Record keeping and reporting requirements. 

Equipment 
• There are no major equipment requirements to this BMP. 

Limitations 
• Alternative products may not be available, suitable, or effecti ·e in every case. 

Reqniren1e nts 
Costs 
• TI1e primary cost is for staff time to: i ) develop new policies and procedures and 2) educate 

pur hasing depaitments and emplo ees who handle potentially ham1ful mate1ials about the 
availability, procurement, and use of safer alternatives. 

• Some alternative products may be slightl more expensive than conventional products. 

Supple1neutal Information 
Employees and contractors/ service providers can both be educated about safer alternatives by 
using infonnation developed b a number of organizations including the references and 
resources listed below. 
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Safer Alternative Products SC-61 

The following discussion provides some general infomiat iou on safer alternatives. More specific 
information on particulal" hazardous mate1ials and the available alternat ives may be fom1d in 
the references and resources listed below. 

• Automotive products - Less toxic alternatives are not available for many automotive 
products, especially engine fluids. But tl1ere are alternatives to grease lubricants, car 
polishes, degreasers, and windshield washer solution. Rerefined motor oil is also available. 

• Vehicle/Trailer lubrication - Fifth wheel bearings on trucks require routine lubrication. 
Adhesive lubricants are a ailable to replace typical chassis grease. 

• Clean ers - Vegetables-based or citrus-based soaps are available to replace petroleum-based 
soaps/ detergents. 

• Paint products - Water-based paints, wood prese1vatives, stains, and finishes are available. 

• Pesticides - Specific alternative products or methods e..'<ist to control most insects, fungi, and 
weeds. 

• Chemical Fertilizers - Compost and soil amendments are natural alternatives. 

• Couswnables - Manufacturers have either reduced or are in the process of reducing the 
amouutofheavy metals in consumables sucl1 as batteries and fluorescent lamps. All 
fluorescent lamps contain mer wy, however low-mercmy containing lamps ru·e now 
available from most hardware and lighting stores. FluOI"escent lamps are also more energy 
efficie1 t than the a erage incandescent lamp. 

• Janitorial chemicals - Even biodegradable soap can hann fish and wildlife before it 
biodegrades. Biodegradable does not mean non-toxi . Safer products and procedures are 
available for floor stripping and cleaning, as well as carpet, glass, metal, and restroom 
cleaning and disinfecting. 

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 referen es 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 p roducts that usually end up 
in the storm drain. 

General Sustainable Practices and Pollution Prevention Including Pollutant­
Speeific Infonnation 
California Department of Toxic Substances Control (www.dtsc.ca.gov) 

California Integrated Waste Management Board (www.ciwmb.ca.gov) 

City of Santa Monica (www.santa-monica.org/environme1 t) 

City of Palo Alto (www.city.palo-alto.ca.us/ cleanbay) 

January 2003 California Stormwater BMP Handbook 

Municipal 
www .cabmphandbooks.com 

3 of 4 



SC-61 Safer Alternative Products 

City and County of San Francisco, Department of the Environment 
(www.ci.sf.ca. us/ sf environment) 

Earth 911 (';vww.eaith911.org/ master.asp) 

Environmental Financ enter Region IX (www.greenstart.org/efcg) 

Flex Your Power (www.flexyourpower.ca.gov) 

GreenBiz. 01 l (WW'."1.greenbiz.com) 

Green Business Program ( W\VW .abag.org/bayarea/ enviro / gbus/ gb.html) 

Pacific hldustrial and Business Association (www.piba.org) 

Sacramento Clean Water Business Prut ners (www.sacstonnwater.org) 

USEPA BMP fact sheet - Alternative products 
(http://cfpub.epa.gov/ npdes/ storm water/ menuotbmps/ pol1_2.cfm) 

USEPA Region IX Polluti011 Prevention Program (www.epa.gov/ regiono9/p2) 

Western Regional Pollution Prevention Net\ ork (www·.westp2net.org) 

M etals (mercury, copper) 
National Electrical Manufacturers Association - Environment, Health and Safety 
(www.nema.org) 

Sustainable Conservation (www.suscon.org) 

Auto Recycling Project 

Brake Pad Pa1tnership 

Pesticide.s and Cllemic<rl Fertilizers 
Bio-Integral Resource Center (www.birc.org) 

California Department of Pesticide Regulation (www.cdpr.ca.gov) 

University of California Statewide IPM Program (WW'\"1.ipm.ucdavis.edu/default.html) 

Dioxins 
Bay Area Dioxins Project (http://dioxin.abag.ca.gov/) 
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Waste Handling and Disposal 

Description 
It is important to control litter to eliminate trash and other 
matelials in stormwater rw1off. Waste reduction is a majo1· 
component of waste management and should be encomaged 
through training and public outreach. Management of waste 
once it is collected may in olve reuse, rec) cling, or proper 
disposal. 

Approach 
Pollution Prevention 
• Reuse products when possible. 

• Encourage recycling programs with recycling bins, used oil 
collection, etc. 

Suggested Protocols 
Solid Waste Collectio11 

• Implement procedures, where applicable, to collect, 
tJ:ansport, and dispose of solid waste at appropriate disposal 
facilities in accordance with applicable federal, state, and 
local laws and regulations. 

• Include properly designed trash storage areas. If feasible 
p rovide cover over trash storage areas. 

• Regularly inspect solid waste containers for structural 
damage. Repair or replace damaged containers as necessary. 
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SC-75 
Objectives 

• Cover 

• Contain 

• Educate 

• Reduce/Reuse 

Targeted Constituents 

Sediment ~ 

Nutrients ~ 

Trash ~ 

Metals ~ 

Bacteria ~ 

Oil and Grease ~ 

Organics ~ 

Oxygen Demanding ~ 
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SC-75 Waste Handling and Disposal 

• Secure solid waste containers; containers must be closed tiJditly when not in use. 

• Do not fill waste coutaiuers with washout water or auy other liquid. 

• Ensure that ollly appropriate solid wastes are added to the solid waste container. Certain 
wastes such as hazal'dous 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 impossibl , and 
complicate disposal. 

• Refer to C-34 Waste Handling and Disposal for more information regarding solid waste 
facilities. 

Waste Redu tion and Recycling 

• Recycle wastes whenever possible. Many typ s of waste an be recycled, recycling options 
for each waste type are limited. All gasoline, antifreeze, waste oil, and lead-acid batteries 
can b rec cled. Latex and oil-ba ed paint can be reused, as well a re ycled. Materials that 
cannot be reused 0 1· t·ecycled should either be incinerated or disposed of at a properly 
permitted landfill. 

• Recycling is always preferable to disposal of unwanted materials. 

• Req cling bins for glass, metal, newspaper, pla tic bottles and other rec clable household 
solid wastes should be provided at public facilities and/ or for residential cmbside collection. 

Controlling Litter 

• Post "No Littering" signs and enforce anti-litter laws. 

• Provide litter receptacles in busy, h igh pedestrian traffic areas of the community, at 
recreational facilities, and at community events. 

• Clean out and cover litter receptacles frequently to pre ent spillage. 

I llegal Dumping 

Substances illegally dumped on sn·eets and into the storm drain system and creeks include 
paints, used oil and other automoti e fluids, consttuction debris, chemicals, fresh concrete, 
leaves, grass clipping, and pet wastes. 

• Post "No Dumping' signs with a phone number for reporting dwnping and disposal. Signs 
should also indicate fines and penalties for illegal dumping. 

• Landscaping and beautification effo1ts of hot spots might also discourage future dumping. 

• See SC-74 Drainage System Maintenance, and SC-10 Non-Stormwater Discharges. 
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Waste Handling and Disposal SC-75 

Requirements 
Costs 
• TI1e costs for a solid waste source control program vaiy depending on the type of method. 

The cost of a community education program or a plan to increase the number of trash 
receptacles can be very minimal . Costs for structural ontrols such as trash racks, bar 
screens, and silt traps can be quite costly ranging from $250,000 to $goo,ooo. 

• A collection facil ity or curbside collection foT used oil ma) result in significant costs. 
Commercial locations (automobile service stations, quick oil change centers, etc.) as 
collection points eliminate hauling and rec cling costs. 

• Collection and disposal of hazardous waste can be ve1 expensive and requires trained 
operators; laboratory and detection eqnipment; and extensive record keeping including 
dates, types, and quantities. 

• Use of volunteer work forces can lower storm drain stenciling program costs. Stenciling kits 
require procurement of dmable/ disposable items. TI1e stenciling program can aid in the 
cataloging of the storm drain system. One municipality from the state of Washington has 
estimated that stenciling kits cost approximatel $so each. Stencils may cost about $8 each 
including the die cost on an order ofI ,ooo. Re-orders cost about $1/stencil. Stencil designs 
ma be available from other cormnmtities. Stencil kits should be provided on a loan basis to 
volunteer groups free of charge with the understam:liug t11at kit remnants ru·e to be returned. 

Main tenance 
• The primary staff demru1d for stenciling programs is for program setup to provide marketing 

and training. Ongoing/ follow-up staff time is minima] because of volunteer seivices. 

• Staffing requirements ru·e minimal for oil recycling programs if collection/re ycling is 
contracted out to a used oil hauler/ rec ·cler or required at commercial locations. 

• Staff requirements for maintaining good housekeeping BlVlPs at waste handling sites is 
1ninimal. 

Supplemental Information 
Further Detail of the BMP 
Waste Reduction 

An approach to reduce stonnwater pollution from waste handling and disposal is to assess 
activities and reduce waste generation. The assessment is designed to find situations where 
waste can be eliminated or reduced and emissions and enviro1m1entaJ daiu age ru1 be 
minimized. The assessment involves collecting p rocess specific infonnation, setting pollution 
prevention targets, and developing, screening and selecting waste reduction options for further 
study. Start ing a waste reduction program is economicall beneficial because of reduced raw 
material purchases and lower waste disposal fees. 
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SC-75 Waste Handling and Disposal 

References and Resources 
Best fanagement Practices Program for Pollution Prevention, City and County of San 
Francisco, l ribe & Associates, Oakland, California, 1990. 

Harvard University. 2002. Solid Waste Container Best Management Practices - Fact Sheet On­
Line Resources - Envirolllllental Health and Safety. 

Model Urban Runoff Program: A How-To-Guide for Developing Urban Runoff Programs for 
Small Municipalities. Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay Natioual Marine Sanctuary, Associa ·on of Montere Bay Area 
GO\erm11ents, Woodward-Clyde, Central Coast Regional Water Quality Control Board. July 
1998. (Revised Februa1y 2002 by the California Coastal Commission). 

Orange County Stormwater Program 
http: //www.o watersheds.com/Storm Water/swp introduction.asp. 

Santa fara alley Urban Runoff Pollution Prevention Program. 1997 Urban Runoff 
Management Plan. September i9971 updated 0 tober 2000. 
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Vegetated Swale 

General Description 
Vegetated swales are open, shallow channels with vegetation 
covering the side slopes and bottom that collect and slowly 
convey runoff flow to downstream discharge points. They are 
designed to treat runoff through filtering by the vegetation in the 
channel, filtering through a subsoil matrix, and/or infiltration 
into the underlying soils. Swales can be natural or manmade. 
They trap particulate pollutants (suspended solids and trace 
metals), promote infiltration, and reduce the flow velocity of 
stormwater runoff. Vegetated swales can serve as part of a 
stormwater drainage system and can replace curbs, gutters and 
storm sewer systems. Therefore, swales are best suited for 
residential, industrial, and commercial areas with low flow and 
smaller populations. 

Inspection/ Maintenance Considerations 
It is important to consider that a thick vegetative cover is needed 
for vegetated swales to function properly. Usually, swales 
require little more than normal landscape maintenance activities 
such as irrigation and mowing to maintain pollutant removal 
efficiency. Swales can become a nuisance due to mosquito 
breeding in standing water if obstructions develop (e.g., debris 
accumulation, invasive vegetation) and/or if proper drainage 
slopes are not implemented and maintained. The application of 
fertilizers and pesticides should be minimized. 
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TC-30 

Maintenance Concerns, 
Objectives, and Goals 

• Channelization 

• Vegetation/Landscape 
Maintenance 

• Vector Control 

• Aesthetics 

• Hydraulic and Removal Efficacy 

Targeted Constituents 

./ Sediment 

./ Nutrients 

./ Trash 

./ Metals 

./ Bacteria 

./ Oil and Grease 

./ Organics 

./ Oxygen Demanding 

Legend (Removal Effectiveness) 

• Low 

.A Medium 
• High 

Stormwater 
Quality 

Association 

.A 

• 
• 
.A 

• 
.A 

.A 

.A 
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TC-30 Vegetated Swale 

ln•pectlon Activities 

• Inspect after seeding and after first major storms for any damages. 

• Inspect for signs of erosion, damage to vegetation, channelization of flow, debris and 
litter, and areas of sediment accumulation. Perform inspections at the beginning and end 
of the wet season. Additional inspections after periods of heavy runoff are desirable. 

• Inspect level spreader for clogging, grass along side slopes for erosion and formation of 
rills or gullies, and sand/soil bed for erosion problems. 

Maintenance Activities 

Suggested 
Frequency 

Post construction 

Semi-annual 

Annual 

Suggested 
Frequen ----

• Mow grass to maintain a height of 3-4 inches, for safety, aesthetic, or other purposes. 
Litter should always be removed prior to mowing. Clippings should be composted. 

• Irrigate swale during dry season (April through October) or when necessary to maintain 
the vegetation. 

• Provide weed control, if necessary to control invasive species. 

• Remove litter, branches, rocks blockages, and other debris and dispose of properly. 

• Maintain inlet flow spreader (if applicable). 

• Repair any damaged areas within a channel identified during inspections. Erosion rills or 
gullies should be corrected as needed. Bare areas should be replanted as necessary. 

• Declog the pea gravel diaphragm, if necessary. 

• Correct erosion problems in the sand/soil bed of dry swales. 

• Plant an alternative grass species if the original grass cover has not been successfully 
established. Reseed and apply mulch to damaged areas. 

• Remove all accumulated sediment that may obstruct flow through the swale. Sediment 
accumulating near culverts and in channels should be removed when it builds up to 3 in. 
at any spot, or covers vegetation, or once it has accumulated to 10% of the original design 
volume. Replace the grass areas damaged in the process. 

• Rototill or cultivate the surface of the sand/soil bed of dry swales if the swale does not 
draw down within 48 hours. 
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Annual (as needed) 

As needed 
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Vegetated Swale TC-30 

Additional Information 
Recent research (Colwell et al., 2000) indicates that grass height and mowing frequency have 
little impact on pollutant removal. Consequently, mowing may only be necessary once or twice a 
year for safety or aesthetics or to suppress weeds and woody vegetation. 

References 
Metropolitan Council, Urban Small Sites Best Management Practices Manual. Available at: 
http://www.metrocouncil.org/environment/Watershed/BMP/manual.htm 

U.S. Environmental Protection Agency, Post-Construction Stormwater Management in New 
Development & Redevelopment BMP Factsheets. Available at: 
cfpub.epa.gov /npdes/stormwater /menuofbmps/bmp files.cfm 

Ventura Countywide Stormwater Quality Management Program, Technical Guidance Manual 
for Stormwater Quality Control Measures. July, 2002. 
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