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1. What is Naturally Occurring Asbestos? – The term “naturally occurring asbestos” (NOA) refers to a group of fibrous minerals frequently associated with altered ultramafic rock.  “Ultramafic" describes igneous rocks that are predominantly composed of dark-colored ferro-magnesian minerals, (such as dunite, periodotite, or pyroxenite), that form deep below the earth's surface.  By the time they are exposed at the earth’s surface by erosion, these ultramafic rocks have been successively metamorphosed or "serpentinized" into serpentinite rock containing minerals such as lizardite, chrysotile, and antigorite.  Naturally occurring asbestos fibers can form at any time during this conversion process.  Depending on the availability of other minerals at the time, the resulting serpentinite rock may include chrysotile asbestos or tremolite/actinolite asbestos, or sometimes no asbestos at all.  The asbestos may occur as single fibers or in bundles within a large rock mass, or it may occur only in discrete veins.

Although NOA is traditionally associated with metamorphosed ultramafic rock, there have been documented occurrences in fault zones within carbonate rocks (such as limestone and marble), schists, and igneous rocks primarily composed of the mineral albite.  For this reason, the California Division of Mines & Geology (CDMG or more recently, California Geological Survey) considered a number of geologic settings in addition to ultramafic areas when they prepared a map of NOA occurrence in western El Dorado County (see CDMG Open-File Report 2000-002).  Additionally, NOA fibers may be indiscernibly scattered in alluvial soils or in fill material.

Asbestos is a known carcinogen, causing mesothelioma and lung cancer.  Long term inhalation of asbestos fibers can also cause other health effects, such impaired breathing due to the accumulation of scar tissue in or around the lungs.

2. “Serpentine Environments” - There is empirical evidence that the calcium-poor chemistry of serpentine rock or soils, and the characteristic lack of moisture in “serpentine environments” present very stressful conditions for most vegetation.  Apparently very few species have adapted to such harsh conditions, so it is possible to determine substrate composition by the presence of these serpentine-tolerant species or by sparse, stunted or malnourished vegetative growth.  For large projects or surveys, we recommend coordinating with a district botanist or biologist for vegetation studies as soon as possible to assist in the investigation process.  Remote sensing tools such as false color infrared photography may also be useful because they can detect differences in reflectance spectra indicative of stressed vegetation over broad areas.

3. Geologic Evaluations –  Using data from existing individual mapping sources, CDMG published a 1: 1,100,000-scale map of California in August 2000 (Open File Report 2000-19) that highlights areas more likely to contain NOA.  Currently the Caltrans Maintenance Department has a set of GIS district maps based on the CDMG map that is available on Caltrans Intranet. Only the larger exposures of ultramafic rocks are designated on these maps.  Environmental Program staff will be updating these maps as more detailed information becomes available.  As of this writing, ultramafic rocks are known to occur in Districts 1 through 6, 8, 9 and 10, with the largest exposures in the Coast Ranges and foothills of the Sierra Nevada (Districts 1, 2, 4, and 10).  According to CDMG staff, NOA occurs in 44 to 45 counties in California out of a total 58. 

Although these maps are a good first step in your investigation, their small scale is unsuitable for site-specific projects and they must not be relied upon for site investigations.  It is important to conduct a comprehensive geologic evaluation to ascertain more accurately whether or not asbestos may be present at a specific location.  The format and scope for a Geologic Evaluation is described in Section 93105(c) of the proposed Asbestos Airborne Toxic Control Measure for Construction, Grading, Quarrying, and Surface Mining Operations.  NOA site investigations and sampling plans must be governed by interpretation of more detailed site-specific geologic mapping.  Sample collection should be focused in locations identified as likely to contain NOA during the mapping process.  All sampling locations should be geographically located using GPS instrumentation and documented with photographs.  

4. Laboratory Analyses – The California Air Resources Board’s recently amended Asbestos Regulations for Surfacing Applications reduced the allowable asbestos content from five (5) % to 0.25%.  The proposed Airborne Toxic Control Measure (ATCM) for construction, quarrying, and surface mining operations will apply the same lowered limit to soil and rock used in construction and grading activities. 

The Caltrans Environmental Program will use two sample analysis methods for evaluating the presence of NOA:  ARB's Test Method 435 (bulk test) and Transmission Electron Microscopy (TEM) method.  Analysis by Test Method 435 is the required standard; however, with the development of new technologies, there is growing evidence that other methods more accurately identify asbestos fibers.  Analytical methods for identifying asbestos fibers, and distinguishing them from fibrous constituents that do not pose a health risk, are constantly improving.  To confirm asbestos content test results, especially in locations where NOA is suspected but not visible to the naked eye, we advise that approximately 10% of the samples should be further analyzed with TEM.   

5. Managing NOA during Construction – Earthen material containing NOA equal to or greater than one percent is considered a hazardous waste.  It is also regulated as a hazardous substance under the Hazardous Substance Account Act (HSAA) and the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  Asbestos is a known carcinogen and there are certain precautions that are required for NOA, most related to dust control.  

There are two Airborne Toxic Control Measures addressing NOA.  The first one regulates surfacing materials and amends an older ATCM for asbestos-containing serpentine. To reduce the public’s exposure to airborne asbestos emissions, the allowable asbestos content was reduced from greater than five percent to 0.25 percent.  Aggregate material from identified ultramafic rock units or aggregate that has been tested and is found to exceed 0.25 percent asbestos, or an aggregate mixture that contains 10% or more of such material are defined as “restricted material”.  The amended ATCM became effective on November 13, 2001.  

The second ATCM, which applies to construction, grading, quarrying, and surface mining operations was adopted on July 29, 2002.  This ATCM requires more stringent dust control measures at these operations.  For example, an approved dust mitigation plan may be required, depending on the size of the project, or if it is in a remote location (i.e., at least one mile from a receptor).  The requirements for road construction and maintenance differ somewhat from those for general construction and grading (e.g., development of a shopping center).  Other requirements of the proposed ATCM address post-construction stabilization of disturbed areas.  These areas must be revegetated, paved, or covered with at least three inches of non-asbestos-containing material.  NOA-containing material may be transported if the loads are adequately wetted or covered with tarps.  

With regard to disposal options, subsection 93106 (f)(6) of the amended ATCM permits the use of “restricted materials” for surfacing at landfills in areas where there is no public access.  Currently the California Integrated Waste Management Board’s landfill regulations do not address NOA.

Both ATCMs include requirements for geologic evaluations to be conducted by a registered geologist.

6. Resources – 

►   To read more about the upcoming CARB rules, or to track their current regulatory status, view CARB’s web site. For the amended ATCM: http://www.arb.ca.gov/toxics/atcm/asbeatcm.htm
For the construction ATCM, see: http://www.arb.ca.gov/regact/asbesto2/asbesto2.htm 

►    This site describes Test Method 435 for Asbestos Content of Serpentine Aggregate: http://www.arb.ca.gov/testmeth/vol3/M_435.pdf

►    Information on how Caltrans complies with NOA regulations is outlined in Deputy Directive 71.  See: http://env.dot.ca.gov/env/haz/files/NOADirective52101.PDF.  Deputy Directive 71 was drafted by the NOA Quality Team on May 21, 2001, and it describes the responsibilities agreed to by major divisions within Caltrans, including Engineering Services, Transportation Planning, Design, Local Assistance, Traffic Operations, Construction, Maintenance, Right of Way, the Office of Health & Safety, districts, regions, managers, supervisors, and employees.  

►    For an analysis of expected impacts from the CARB rule, see the NOA Quality Team’s “Discussion of Proposed ATCM (Phase II)”.

►    View the Maintenance Program’s NOA maps and read their March 21, 2001 memorandum on NOA.

►    The Governor’s Office of Planning and Research memorandum from October 26, 2000 provides guidance on addressing NOA in CEQA documents and includes ways to control dust.

►    View the California Air Resources Board (CARB) asbestos page for more information on CARB’s regulations pertaining to land development or construction in areas with NOA. http://www.arb.ca.gov/toxics/asbestos.htm
7. Future Developments - HQ Environmental has initiated an interagency agreement with the California Geological Survey (formerly known as California Division of Mines and Geology) to provide consulting and mapping services for mineral hazards such as NOA, arsenic, mercury, and radon. This multiyear agreement will initially focus on NOA, including more detailed mapping to identify and delineate areas containing NOA and awareness training for field staff.  The goal is to provide a central location for NOA information accessible to Caltrans staff through Environet. 
 HQ Environmental staff, in coordination with other divisions at Caltrans, have developed Standard Special Provisions for management of NOA during construction.  See the Hazardous Waste website page for naturally occurring asbestos for copies of these provisions.

The information on the following pages is provided as guidance in designing a site investigation for projects where the presence of NOA is suspected, or is known but without sufficient detail.   

Task Order No. __-______-__
Naturally Occurring Asbestos Site Investigation

Caltrans Contract Number 43A0078

Introduction

This Task Order ("TO") is part of Caltrans contract number 43A0078 and all the provisions of that contract shall apply herein.  

The contaminant of concern is naturally occurring asbestos (NOA).

The Contractor has up to three (3) days to evaluate this TO and to return the Acceptance/Refusal Document (ARD), Appendix D, to the Contract Manager.  Failure to comply with these terms may result in withdrawal of the TO from the Contractor. 

Purpose

The purpose of this TO is to investigate and characterize the potential for naturally occurring asbestos (NOA) in [describe project location] for the [specify project].  Naturally occurring asbestos is a known carcinogen.  Information regarding the volume and concentration of asbestos fibers is needed prior to the construction contract to protect workers from potentially harmful exposure and to coordinate management of NOA at the project site.  Unless otherwise specified, all work will occur within Caltrans right-of-way.

Description of Work

The scope of this TO includes office research, detailed geologic mapping, sample collection, and laboratory analysis of samples to determine the presence and concentration of NOA in or immediately adjacent to the project area.  Figure __ attached, delineates the project limits, proposed alignment, existing or proposed right-of-way, proposed cross-section(s) of the design, and survey limits (if applicable).  [Also identify specific areas where focused study is required, if known.]
The following attachments will be supplied or made available to the Contractor by the Caltrans Contract Manager:
(    Base map for the area to be assessed  [Check with Right of Way for parcel maps and APNs.]
(    Relevant Caltrans files [e.g., proposed layout plans, cross-sections]
(    Boring logs and reports from Caltrans Office of Structure Foundations (as available)

(    Vegetation survey  [Obtain from district botanist /biologist.]
(    Aerial photography  [Supply copies of Caltrans photos or provide instruction to the Contractor as to how they can obtain them.]
Records Review: The following specific information sources shall be researched for this task order:  [Select from the following and add any other information you have concerning the project area.]
(    California Division of Mines and Geology (individual maps and/or reports)

(    Local air pollution control district  (reports, maps or other plans)

(    Resource Conservation Districts (http://www.carcd.org/contents.htm)

(    Native Plant Society files (http://www.cnps.org/index.htm)

(    County records (public works or consultants’ geologic reports, information to determine if project is in “remote location”, as defined by the ATCM)

(    Caltrans (right-of-way maps, aerial photographs and files from District or Headquarters offices)

(    Aerial photograph repositories 

(    CDMG AND USGS maps and reports

(    Natural Resources Conservation Service (http://www.ftw.nrcs.usda.gov/ssurgo.html)

Pertinent files or sections of files, aerial photographs, and maps will be copied and incorporated into the NOA SITE INVESTIGATION Report.

Pre-Field Work:  The Contractor will review this TO and the contract prior to the implementation of the field work.  The Contractor and assigned field staff shall participate in a task order meeting and a pre-work site visit with the Contract Manager.

Conditions expected during the NOA SITE INVESTIGATION field work should not pose health and safety problems.  However, if conditions in the subject area warrant health and safety considerations per the contractor’s health and safety plan, they will be addressed at the Task Order meeting prior to the start of work.  The Caltrans Contract Manager shall be notified at least 24 hours before the commencement of any investigative or field work.
Geologic Evaluation:  A geologic evaluation will be performed by a geologist currently registered in the State of California following the guidelines for NOA evaluations as currently proposed by the California Air Resources Board.  [The California Division of Mines and Geology is working on NOA guidelines which, when released, will supersede the following ARB format: 

1. General description of the property and proposed use.

2. Detailed site characterization, including a physical site inspection; offsite geologic evaluation of adjacent property (may require a right of entry permit); evaluation of existing geological maps and studies of the site and surrounding area; development of geologic maps of the site and vicinity; identification and description of geologic units, rock and soil types, and features that could be related to the presence of ultramafic rocks, serpentine, or asbestos mineralization; a subsurface investigation to evaluate the nature and extent of geologic materials in the subsurface where vertical excavation is planned; methods of subsurface investigation may include, but are not limited to borings, test pits, trenching, and geophysical surveys; classification of rock types must conform to the nomenclature based on the International Union of Geological Science system; a description of sampling procedures used; a description of the analytical procedures used, which may include mineralogical analyses, petrographic analyses, chemical analyses, or analyses for asbestos content; and photomicrographs of collected rock samples.] 

Information obtained in the records review and field review will be plotted on a 200 or larger scale geologic map of parcels defined in this Task Order or as determined by the Contract Manager. [Can use project map if scale is suitable for this purpose.]  In addition to rock outcrops, the geologic evaluation must also consider alluvial soils, accumulated sediments, and fills.  The geologist will interpret the potential for NOA within and/or adjacent to the identified areas and determine, with supporting documentation, the extent and specific locations for collection of soil or rock samples, if any.       

Geologic field evaluations will be conducted at the following parcels: List here any parcels that require entry of the property to adequately complete the NOA SITE INVESTIGATION. The Contractor may gather information during the records review or visual survey that indicates the need for additional site entry.  In this case you will prepare a supplement to the task order to direct the Contractor to enter the property to collect additional information.   The Caltrans Contract Manager will supply the right of entry permits for each property to be entered.  The Contractor will only contact property owners as directed by the Caltrans Contract Manager.
Work Plan and Sample Collection:  The purpose of sample collection and analysis is to measure asbestos content in soil, sediment or rock samples and to determine appropriate health & safety and material management protocols.    

The locations and rationale for sample collection are to be described in detail in a work plan.  Selection of sample locations will be governed by the results of the geologic evaluation and plotted on a geologic map.  Geographic location coordinate data shall be provided for each sampling location as ArcInfo or ArcView GIS files or as Trimble SSF or Rinex Global Positioning System files.

[The amount of time budgeted for geologic field work will depend on the size of the project.  Consider how long it would take to walk the project area, make observations, and to collect samples.  At a minimum, estimate at least four hours for this bid item.  The location and number of samples will vary with the proposed project or activity, the type of geology, field conditions, and presence/absence of engineered works.  The following are some possible site investigation scenarios in areas where there is the potential for NOA:

· If the registered geologist determines that outcrops of ultramafic rock occur adjacent to but not within the project area, it may be advisable to sample only alluvial sediments that may have originated from these outcrops, if any are identified in the project area.  

· Effort should be made to determine the source for earthen materials used in engineered fills located near but not within an area with NOA.  The imported material may contain asbestos fibers.  

· Consideration should be given to the proposed project.  For routine maintenance activities in areas with the potential for NOA, shoulder material and accumulated sediments in drainage ditches should be sampled at approximately every 200 linear feet or as determined by the project geologist.  Unless significant excavation is proposed, such as for a retaining wall, it may not be necessary to collect samples deeper than one or two feet.
· Soils or rock fragments originating from areas with the potential for NOA must be tested prior to use in construction projects (e.g., crib walls) , storage or disposal.   
· At least one sample per acre should be collected in vehicle turnouts.
· If possible, landslide debris in areas with the potential for NOA should be sampled prior to handling or removal.  As a general guideline, one grab sample should be collected for each 5,000 cubic yards of landslide material or as recommended by the project geologist.]
· Local Maintenance personnel know their areas well and are good sources for site-specific information.]           

Samples are to be collected, labeled, and handled by staff trained in the appropriate protocol for Air Resources Board Method 435 (Determination of Asbestos Content in Serpentine Aggregate).  Of these samples, ten percent (10%) are to be further analyzed using Transmission Electron Microscopy (TEM).

NOA SITE INVESTIGATION Report:  The NOA SITE INVESTIGATION report will be prepared as per Article IV B and Article XXVII Part 4 of Contract 43A0078. 
The Contractor shall keep track of the work done for this project as stated in the Statewide Contract No. 43A0078.  The Contractor is responsible for tracking expenditures under this TO.

Report contents and format should conform to the Guidelines for Engineering Geologic Reports published by the California Board for Geologists and Geophysicists.  Attachments to the report must include the geologic map of the project area indicating sample locations, cross-sections of the areas where excavation is proposed, photographs to document sample collection, and any other pertinent information.

Completion Schedule

The TO shall be conducted in accordance with the agreed Completion Schedule but no case before the Notice to Proceed is issued by the Contract Manager.

Estimated Cost of Described Work

The estimated cost of this TO is developed for accounting and budget purposes only.  All authorized items of work are shown on the attached Caltrans NOA Management Bid Cost System Cost of Work.  The Contractor will only be paid for services performed.  The total estimated cost is the maximum that may be billed for this TO, unless the Contract Manager approves supplemental or additional work in writing.  Approved extra work shall be paid in accordance with Contract No. 43A0078, if such work is not listed as a bid item in the contract. 

Extra Work

Anticipated extra work for this TO includes:  
The following is a list of extra work items that may be needed for your task order – there may be others.  All extra work is paid at cost + 10%.
(
County fees for file review

(
Copies of historical publications

(
Copies of all relevant regulatory files

(
Copies of aerial photos

BCS Template for Naturally Occurring Asbestos Site Investigations

Item #


Description 





Quantity

Personnel and Development of Work and Health & Safety Plans  

1
Registered Geologist or Certified Engineering Geologist

[4 hrs min]
2
Non-registered professional (e.g., botanist)



[optional]
4
Technician/Drafting






[8 hrs min]
8
Basic Work Plan Development




[8 hrs]
10
Health & Safety Plan Development




[4-8 hrs]
Sample Collection and Laboratory Analyses  [Refer to NOA guidance] 

11-17   Drilling services (depending on rock type, depth of borings needed)    

32 Hand Augering

33 Soil Sample for Laboratory Analysis

53 GPS mob/demob

54 GPS Survey for each additional day

75
Standard Site Investigation Report




%

125 Transmission Electron Microscopy 



[10% o f samples] 

126 ARB Method 435





[All samples]
132
Soil pH







[All samples]
Extra Work (no bid items listed, optional)


Trench or test pit


Infrared photography or other remote sensing technology

