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ASBESTOS AND LEAD-CONTAINING PAINT SURVEY REPORT 

1.0 INTRODUCTION 

This asbestos and LCP survey report was prepared by Geocon Consultants, Inc. under Caltrans 
Contract No. 06A1895, Task Order No. 39 (TO-39). 

1.1 Project Description 

The project consists of the California Aqueduct Bridge (42-0270) at Post Mile (PM) 35.40 on 
Highway 198 in Fresno County, California. We performed asbestos and LCP survey activities at the 
project location. The project location is depicted on the Vicinity Map, Figure 1, and Site Plan, Figure 2. 

1.2 General Objectives 

The purpose of the scope of services outlined in TO-39 was to determine the potential presence and 
quantity of asbestos-containing building materials and LCP at the project location prior to various 
improvements. The information obtained from this investigation will be used by Caltrans for waste 
profiling, determining California Occupational Safety and Health Administration (Cal/OSHA) 
applicability, and coordinating asbestos disturbance activities.  

It was not Geocon’s intent during this inspection to conduct an evaluation of lead-based 

paint hazards in accordance with HUD guidelines. 

2.0 BACKGROUND 

2.1 Asbestos 

The Code of Federal Regulations (CFR), 40 CFR 61, Subpart M, National Emissions Standards for 
Hazardous Air Pollutants (NESHAP) and Federal Occupational Safety and Health Administration 
(FED OSHA) classify asbestos-containing material (ACM) as any material or product that contains 
greater than 1% asbestos. Nonfriable ACM is classified by NESHAP as either Category I or Category II 
material defined as follows: 
 
 Category I – asbestos-containing packings, gaskets, resilient floor coverings, and asphalt roofing 

products. 

 Category II – all remaining types of nonfriable asbestos-containing material not included in 
Category I that when dry, cannot be crumbled, pulverized, or reduced to powder by hand pressure. 
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Regulated asbestos-containing material (RACM), a hazardous waste when friable, is classified as any 
manufactured material that contains greater than 1% asbestos by dry weight and is: 
 
 Friable (can be crumbled, pulverized, or reduced to powder by hand pressure); or 

 Category I material that has become friable; or 

 Category I material that has been subjected to sanding, grinding, cutting, or abrading; or 

 Category II nonfriable material that has a high probability of becoming crumbled, pulverized,  
or reduced to a powder during demolition or renovation activities. 

 
Activities that disturb materials containing any amount of asbestos are subject to certain requirements 
of the Cal/OSHA asbestos standard contained in Title 8 of the California Code of Regulations (CCR) 
§1529. Typically, removal or disturbance of more than 100 square feet of material containing more 
than 0.1% asbestos must be performed by a registered asbestos abatement contractor, but associated 
waste labeling is not required if the material contains 1% or less asbestos. When the asbestos content of 
a material exceeds 1%, virtually all requirements of the standard become effective. 
 
Materials containing more than 1% asbestos are also subject to NESHAP regulations (40 CFR Part 61, 
Subpart M). RACM (friable ACM and nonfriable ACM that will become friable during demolition 
operations) must be removed from structures prior to demolition. Certain nonfriable ACM and materials 
containing 1% or less asbestos may remain in structures during demolition; however, there are waste 
handling/disposal issues and Cal/OSHA work requirements that must be addressed. Contractors are 
responsible for segregating and characterizing waste streams prior to disposal. 
 
With respect to potential worker exposure, notification, and registration requirements, Cal/OSHA 
defines asbestos-containing construction material (ACCM) as construction material that contains 
greater than 0.1% asbestos (Title 8, CCR 341.6). 

2.2 Lead Paint 

Construction activities (including demolition) that disturb materials or paints containing any amount of 
lead are subject to certain requirements of the Cal/OSHA lead standard contained in Title 8, CCR, 
§1532.1. Deteriorated paint is defined by Title 17, CCR, Division 1, Chapter 8, §35022 as a surface 
coating that is cracking, chalking, flaking, chipping, peeling, non-intact, failed, or otherwise separated 
from a component. Demolition of a deteriorated LCP component would require waste characterization 
and appropriate disposal. Intact LCP on a component is currently accepted by most landfills and 
recycling facilities; however, contractors are responsible for segregating and characterizing waste 
streams prior to disposal. 
 
For a solid waste containing lead, the waste is classified as California hazardous when: 1) the 
representative total lead content equals or exceeds the respective Total Threshold Limit Concentration 
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(TTLC) of 1,000 milligrams per kilogram (mg/kg); or 2) the representative soluble lead content equals or 
exceeds the respective Soluble Threshold Limit Concentration (STLC) of 5 milligrams per liter (mg/l) 
based on the standard Waste Extraction Test (WET). A waste has the potential for exceeding the lead 
STLC when the waste’s total lead content is greater than or equal to ten times the respective STLC value 
since the WET uses a 1:10 dilution ratio. Hence, when total lead is detected at a concentration greater than 
or equal to 50 mg/kg, and assuming that 100 percent of the total lead is soluble, soluble lead analysis is 
required. Lead-containing waste is classified as “Resource, Conservation, and Recovery Act” (RCRA) 
hazardous, or Federal hazardous, when the representative soluble lead content equals or exceeds the 
Federal regulatory level of 5 mg/l based on the Toxicity Characteristic Leaching Procedure (TCLP). 
 
The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 
hazardous based on other criteria such as ignitability; however, for the purposes of this investigation, 
toxicity (i.e., lead concentrations) is the primary factor considered for waste classification since waste 
generated during the construction activities would not likely warrant testing for ignitability or other 
criteria. Waste that is classified as either California hazardous or RCRA hazardous requires 
management as a hazardous waste. 
 
Potential hazards exist to workers who remove or cut through LCP coatings during demolition.  
Dust containing hazardous concentrations of lead may be generated during scraping or cutting 
materials coated with lead-containing paint. Torching of these materials may produce lead oxide fumes. 
Therefore, air monitoring and/or respiratory protection may be required during the demolition of 
materials coated with LCP. Guidelines regarding regulatory provisions for construction work where 
workers may be exposed to lead are presented in the Title 8, CCR, §1532.1. 

2.3 Architectural Drawings and Previous Survey Activities 

Architectural plans and previous asbestos survey reports were not available for our review. 

3.0 SCOPE OF SERVICES 

Mr. David Watts, a California-Certified Asbestos Consultant (CAC), certification No. 98-2404 
(expiration September 16, 2015), and Certified Lead Paint Inspector/Assessor and Project Monitor  
with the California Department of Public Health (DPH), certification numbers I-1734 and M-1734 
(expiration December 4, 2014), performed the asbestos and LCP survey at the project location on 
October 27, 2014. We observed no suspect LCP on structural members of the bridge. Consequently, we 
collected no paint samples. 
 
Suspect ACM were grouped into homogeneous areas with representative samples randomly collected 
from each. In addition, each potential ACM was evaluated for friability. A total of eight bulk asbestos 
samples representing three suspect components were collected. 
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Our procedures for inspection and sampling in accordance with TO-39 are discussed below: 
 
 Collected bulk asbestos samples after first wetting friable materials with a light mist of water. 

The samples were then cut from the substrate and transferred to labeled containers. Note that  
when multiple samples were collected, the sampling locations were distributed throughout the 
homogeneous area (spaces where the material was observed). 

 Relinquished bulk asbestos samples under standard chain-of-custody protocol to EMSL Analytical, 
Inc., a California-licensed and Caltrans-approved subcontractor, for asbestos analysis in accordance 
with United States Environmental Protection Agency (EPA) Test Method 600/R-93/116 using 
polarized light microscopy (PLM). EMSL Analytical, Inc. is a laboratory accredited by the National 
Institute of Standards and Technology National Voluntary Laboratory Accreditation Program (NIST-
NVLAP) for bulk asbestos fiber analysis. The laboratory analyses were requested on a turnaround 
period of ten days. 

 
Sample group identification numbers, material descriptions, approximate quantities, friability assessments, 
and photo references are summarized on Table 1. Approximate sample locations are presented on Figure 2. 
Materials represented by the samples collected are shown in the attached photographs. 

4.0 INVESTIGATIVE RESULTS 

Chrysotile asbestos at a concentration less than (<) 0.1% was detected in samples representing 
nonfriable concrete used in the bridge deck, barriers, and abutments. The asbestos content was 
determined using PLM point count analysis (1,000 points). 
 
Chrysotile asbestos at a concentration of 40% was detected in samples representing approximately 
6 square feet of nonfriable asbestos sheet packing used as shims on the bridge barrier rail systems. 
 
No asbestos was detected in samples of the remaining suspect materials collected during our survey. 
A summary of the analytical laboratory test results for asbestos is presented on Table 1. Reproductions 
of the laboratory report and chain-of-custody documentation are presented in Appendix A. 
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5.0 RECOMMENDATIONS 

Based on our findings, we recommend the following: 

5.1 Asbestos 

NESHAP regulations do not require that asbestos-containing sheet packing (a Category I 
nonfriable/nonhazardous material) or materials containing less than 0.1% asbestos (i.e., concrete) 
identified during our survey be removed prior to demolition/renovation or be treated as hazardous waste. 
The sheet packing and concrete may also be reused or stored. However, activities causing disturbance of 
the sheet packing and concrete (i.e., cutting, abrading, sanding, grinding, crushing, etc.) would require 
compliance with the Cal/OSHA asbestos standard (Title 8, CCR §1529).  
 
We also recommend the notification of contractors (that will be conducting demolition, renovation, or 
related activities) of the presence of asbestos in their work areas (i.e., provide the contractor[s] with a 
copy of this report and a list of asbestos removed by contractor[s] during subsequent abatement 
activities). Personnel not trained for asbestos work should be instructed not to disturb asbestos. Written 
notification to the San Joaquin Valley Unified Air Pollution Control District is required ten working 
days prior to commencement of any demolition activity (whether asbestos is present or not). 

5.2 Lead Paint 

We recommend that all paints at the project location (graffiti, graffiti abatement, traffic striping, 
signage, etc.) be treated as lead-containing for purposes of determining the applicability of the 
Cal/OSHA lead standard during maintenance, renovation, and demolition activities. This 
recommendation is based on the fact that lead was a common ingredient of paints manufactured before 
1978 and is still an ingredient of some paints. In accordance with Title 8, CCR, §1532.1(p), written 
notification to the nearest Cal/OSHA district office is required at least 24 hours prior to certain lead-
related work. Compliance and training requirements regarding construction activities where workers 
may be exposed to lead are presented in Title 8, CCR, §1532.1, subsections (e) and (l), respectively. 
Contractors are responsible for segregating and characterizing waste streams prior to disposal. 

6.0 REPORT LIMITATIONS 

This asbestos and LCP survey was conducted in conformance with generally accepted standards of 
practice for identifying and evaluating asbestos-containing building materials and LCP in structures. 
The survey addressed only the structure identified in Section 1.1. Due to the nature of structure 
surveys, some asbestos-containing building materials or LCP at the project location may not have been 
identified. Spaces, such as cavities, crawlspaces, voids, and pipe chases, may have been concealed to 
our investigator. Previous building renovation work may have concealed or covered spaces or 
materials, or may have partially demolished materials and left debris in inaccessible areas. 
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Additionally, renovation activities may have partially replaced asbestos with indistinguishable non-
asbestos. Asbestos and LCP may exist in areas not accessible or sampled in conjunction with this TO. 
 
During renovation or demolition operations, suspect materials may be uncovered which are different from 
those accessible for sampling during this assessment. Personnel in charge of renovation/demolition should 
be alerted to note materials uncovered during such activities that differ substantially from those included 
in this or previous assessment reports. If additional suspect materials are found, they should be treated as 
hazardous until/unless sampling and analysis indicate otherwise. 
 
This report has been prepared exclusively for Caltrans. The information contained herein is only valid 
as of the date of the report and will require an update to reflect additional information obtained. 
 
This report is not a comprehensive site characterization and should not be construed as such. 
The findings as presented in this report are predicated on the results of the limited sampling and 
laboratory testing performed. In addition, the information obtained is not intended to address potential 
impacts related to sources other than those specified herein. Therefore, the report should be deemed 
conclusive with respect to only the information obtained. We make no warranty, express or implied, 
with respect to the content of this report or any subsequent reports, correspondence or consultation.  
 
Geocon strived to perform the services summarized herein in accordance with the local standard of care 
in the geographic region at the time the services were rendered. 
 
The contents of this report reflect the views of the author who is responsible for the facts and accuracy 
of the data presented herein. The contents do not necessarily reflect the official views or policies of the 
State of California or the Federal Highway Administration. This report does not constitute a standard, 
specification, or regulation. 
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Figure 2

SITE PLAN
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Photo 1 – California Aqueduct (Bridge 42-0270) at PM 35.40 on Highway 198 in Fresno County, California 

 
Photo 2 – Bridge barrier system (shims are asbestos sheet packing) 

 
Photo 3 – Bridge span and pier 

PHOTOGRAPHS 1, 2, & 3 
California Aqueduct 

Fresno County, California 
S9800-01-39  December 2014 
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CALIFORNIA AQUEDUCT (42-0270)
CALTRANS CONTRACT 06A1895, TASK ORDER NO. 39, E-FIS 06-1200-0096-1 (EA 06-0M2501)

FRESNO COUNTY, CALIFORNIA

Sample Group No. Material Description Approximate Quantity Friable Site Photos Asbestos Content 

1 Concrete NA NA 1 through 3 <0.1%*
2 Asphalt NA NA 1 ND
3 Sheet packing (barrier rail shims) 6 square feet No 2 40%

Notes:
NA = Not applicable (asbestos not detected at or above 0.1%)

* Material analyzed using PLM Point Counting (1,000 points)
ND = Not detected

TABLE 1
SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS - ASBESTOS

Polarized Light Microscopy (PLM) - EPA Test Method 600/R-93/116
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EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone/Fax: (510) 895-3675 / (510) 895-3680
http://www.EMSL.com sanleandrolab@emsl.com

091416197
CustomerID: GECN21
CustomerPO: 06A1895
ProjectID: 06A1895

EMSL Order:

Attn: Dave Watts
Geocon Consultants, Inc.
6671 Brisa Street
Livermore, CA 94550

Received: 10/28/14 2:45 PM

06A1895       S9800-01-39

Fax: (925) 371-5915
Phone: (925) 371-5900

Project:

11/20/2014Analysis Date:
10/28/2014Collected:

Sample Description Appearance %  Type
AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: Asbestos Analysis of Bulk Material via EPA 600/R-93/116. Quantitation 
using the 1,000 Point Count Procedure

1A-Concrete
091416197-0001

Gray
Non-Fibrous
Homogeneous

Chrysotile<0.1%Non-fibrous (other)100.00%

1B-Concrete
091416197-0002

Gray
Non-Fibrous
Homogeneous

Chrysotile<0.1%Non-fibrous (other)100.00%

1C-Concrete
091416197-0003

Gray
Non-Fibrous
Homogeneous

Chrysotile<0.1%Non-fibrous (other)100.00%

Chris Dojlidko, Laboratory Manager
or other approved signatory

Test Report  PLMPTC-7.25.0  Printed: 11/20/2014 9:53:42 PM 1

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

Some samples may contain asbestos fibers present in dimensions below PLM resolution limits.The limit of detection as stated in the method is 0.1%.  EMSL Analytical  Inc suggests that samples reported 
as <0.1% or none detected undergo additional analysis via TEM.  The above test report relates only to the items tested.  This report may not be reproduced, except in full, without written approval EMSL 
Analytical Inc. This test report must not be used by the client to claim product endorsement by NVLAP or any agency of the United States Government.  EMSL Analytical Inc. bears no responsibility for 
sample collection activities, analytical method limitations, or the accuracy of results when requested to separate layered samples.  EMSL Analytical Inc liability is limited to the cost of sample analysis.The 
test results contained within this report meet the requirements of NELAC unless otherwise noted. Samples received in good condition unless otherwise noted.  Unless requested by the client, building 
materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample.
Samples analyzed by EMSL Analytical, Inc San Leandro, CA NVLAP Lab Code 101048-3, WA C884

Adam C. Fink (3)

Initial report from 11/20/2014  21:53:42

http://www.EMSL.com
mailto:sanleandrolab@emsl.com


EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
Phone/Fax: (510) 895-3675 / (510) 895-3680
http://www.EMSL.com sanleandrolab@emsl.com

091416197
CustomerID: GECN21
CustomerPO: 06A1895
ProjectID: 06A1895

EMSL Order:

Attn: Dave Watts
Geocon Consultants, Inc.
6671 Brisa Street
Livermore, CA 94550

Received: 10/28/14 2:45 PM

06A1895       S9800-01-39

Fax: (925) 371-5915
Phone: (925) 371-5900

Project:

11/11/2014Analysis Date:
10/28/2014Collected:

Sample Description Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using 
Polarized Light Microscopy

1A-Concrete

091416197-0001

Gray
Non-Fibrous
Homogeneous

Chrysotile<1%Quartz15%
Ca Carbonate60%
Non-fibrous (other)25%

1B-Concrete

091416197-0002

Gray
Non-Fibrous
Homogeneous

Chrysotile<1%Quartz15%
Ca Carbonate60%
Non-fibrous (other)25%

1C-Concrete

091416197-0003

Gray
Non-Fibrous
Homogeneous

Chrysotile<1%Quartz15%
Ca Carbonate60%
Non-fibrous (other)25%

1D-Concrete

091416197-0004

Gray None Detected
Non-Fibrous
Homogeneous

Quartz20%
Ca Carbonate50%
Non-fibrous (other)30%

2A-Asphalt

091416197-0005

Black None Detected
Non-Fibrous
Homogeneous

Quartz20%
Matrix50%
Non-fibrous (other)30%

2B-Asphalt

091416197-0006

Black None Detected
Non-Fibrous
Homogeneous

Quartz20%
Matrix50%
Non-fibrous (other)30%

3A-Shims

091416197-0007

Black
Fibrous
Homogeneous

Chrysotile40%Matrix50%
Non-fibrous (other)10%

1Test Report  PLM-7.28.9  Printed: 11/11/2014 12:49:22 PM

Derrick Tanner, Laboratory Manager
or other approved signatory

Analyst(s)

EMSL maintains liability limited to cost of analysis.  This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client.  This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.   Non-friable organically bound materials present a problem matrix and therefore EMSL 
recommends gravimetric reduction prior to analysis.  Samples received in good condition unless otherwise noted.  Estimated accuracy, precision and uncertainty data available upon request. Unless 
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%
Samples analyzed by EMSL Analytical, Inc San Leandro, CA NVLAP Lab Code 101048-3, WA C884

Initial report from 11/11/2014  12:49:22

Matthew Batongbacal (8)

http://www.EMSL.com
mailto:sanleandrolab@emsl.com


EMSL Analytical, Inc
2235 Polvorosa Ave , Suite 230, San Leandro, CA 94577
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091416197
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CustomerPO: 06A1895
ProjectID: 06A1895

EMSL Order:

Attn: Dave Watts
Geocon Consultants, Inc.
6671 Brisa Street
Livermore, CA 94550

Received: 10/28/14 2:45 PM

06A1895       S9800-01-39

Fax: (925) 371-5915
Phone: (925) 371-5900

Project:

11/11/2014Analysis Date:
10/28/2014Collected:

Sample Description Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using 
Polarized Light Microscopy

3B-Shims

091416197-0008

Black
Fibrous
Homogeneous

Chrysotile40%Matrix50%
Non-fibrous (other)10%

2THIS IS THE LAST PAGE OF THE REPORT.Test Report  PLM-7.28.9  Printed: 11/11/2014 12:49:22 PM

Derrick Tanner, Laboratory Manager
or other approved signatory

Analyst(s)

EMSL maintains liability limited to cost of analysis.  This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client.  This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.   Non-friable organically bound materials present a problem matrix and therefore EMSL 
recommends gravimetric reduction prior to analysis.  Samples received in good condition unless otherwise noted.  Estimated accuracy, precision and uncertainty data available upon request. Unless 
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%
Samples analyzed by EMSL Analytical, Inc San Leandro, CA NVLAP Lab Code 101048-3, WA C884

Initial report from 11/11/2014  12:49:22

Matthew Batongbacal (8)
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Ataelgeed, Eltahir@DOT

From: Dawood, Sofian@DOT

Sent: Thursday, January 28, 2016 8:22 AM

To: Lomeli, Carlos@DOT

Cc: Ataelgeed, Eltahir@DOT

Subject: RE: Need confirmation re 06-0M2504 Source for Recycled Water for Construction

Perfect, thank you so much. 
 

From: Lomeli, Carlos@DOT  
Sent: Thursday, January 28, 2016 8:18 AM 
To: Dawood, Sofian@DOT <sofian.dawood@dot.ca.gov> 
Subject: Re: Need confirmation re 06-0M2504 Source for Recycled Water for Construction 
 
The recycled water source is incorrect.  
The source location:  
06-Fre-168/Temperance Ave.  
 

CARLOS LOMELÍ  
Highway Superintendent  
California Department of Transportation, District 6  
Maintenance Division, Fresno Area  
P.O. Box  12616  
Fresno, CA  93778-2616  
(559) 488-4180  office  
(559) 240-0070  mobile  
carlos.lomeli@dot.ca.gov  
  

www.dot.ca.gov/dist6  
 

Caltrans Maintenance Division 
 Safer, Smarter, Together 

 
On Jan 6, 2016, at 11:45 AM, Dawood, Sofian@DOT <sofian.dawood@dot.ca.gov> wrote: 

Hi Carlos, 
  
We would like to include in our contract of EA 06-0M2504  an available water resource: 
“Fresno Caltrans Maintenance Station”.  
  
We will include Chris Bowen (559) 488-4181, as the District 6 Irrigation Water Manager, Sean Wirth as 
the Local Supervisor Responsible for recycled Water System (559) 974-8551, and Carlos Lomeli (559) 
488-4180 as the Maintenance Area Superintendent.  
  
This project will be in Fresno County 0.1 mile west to 0.1 east of California Aqueduct Bridge. Mainly it 
will be  structure work that will included but not limited to demolition of the bridge deck, and forming a 
new deck. 



2

  
The estimated Working days are about 185 days, 145 of which is estimated to be structure work. The 

Total Estimated Water Use is about 400,000 Gallons. 
  
Please shoot me an email with an okay if you are good with the above; and if you have any questions or 
concerns, please do not hesitate to call me at (559) 307-4644 or e-mail me.  

  

Thank you for your prompt response, and HAPPY NEW YEAR ! 
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ImporImporImporImporImportant Intrtant Intrtant Intrtant Intrtant Introductoroductoroductoroductoroductory Notesy Notesy Notesy Notesy Notes
Proper installation of the Brakemaster 350 System is es-
sential to assure maximum performance.  Take the time to
review the installation instructions and product limitations
thoroughly before performing the necessary work.  Do not
attempt to install any crash cushion without the proper plans
and Installation Manual from the manufacturer.

If you need additional information, or have questions
about the Brakemaster 350 System, please call Energy
Absorption Systems’ Customer Service Department at
(888) 32-ENERG.

SSSSSystem Ovystem Ovystem Ovystem Ovystem Overerererervievievievieviewwwww
The Brakemaster 350 System is specially designed to
shield narrow hazards in low frequency impact areas (see
Limitations and Warnings).  For protection of narrow haz-
ards in a greater number of applications and easier refur-
bishment, the QuadGuard System remains the most ver-
satile impact attenuator available.

Counting Counting Counting Counting Counting The Number of BaThe Number of BaThe Number of BaThe Number of BaThe Number of Baysysysysys
One bay consists of one diaphragm, two fender panels,
etc.  Determine the number of bays by counting the fender
panels on one side.

HoHoHoHoHow to Determine Lefw to Determine Lefw to Determine Lefw to Determine Lefw to Determine Left/Rightt/Rightt/Rightt/Rightt/Right
To determine left from right when ordering parts, stand
in front of the unit facing the hazard.  Your left is the
unit's left and your right is the unit's right.

LEFT

RIGHT

BAY

BAY

BAY

General InfGeneral InfGeneral InfGeneral InfGeneral Informationormationormationormationormation
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Brakemaster® 350

Design, selection, and placement of crash cushions and
end terminals shall conform to and utilize devices described
in:

1) American Association of State Highway and Trans-
portation Officials (AASHTO) 1996 “Roadside Design
Guide.”

2) U. S. Department of Transportation/Federal Highway
Administration (FHWA) Report No. 5040.16 “Crash
Cushions, Selection Criteria, and Designs.”

The BRAKEMASTER 350 System has been fully tested
and evaluated per the recommendations of the National
Cooperative Highway Research Program (NCHRP) Re-
port 350 and has been approved by FHWA.

The BRAKEMASTER 350 System is designed to attach to
w-beam guardrail with a nominal width of 460 mm
[18 inches] and a centerline height of 533 mm [21"].  To
ensure proper performance, the first 1905 mm [6'-3"]
guardrail section behind the BRAKEMASTER 350 Sys-
tem should not angle more than 3 degrees laterally from
the system centerline.

Special Site ConditionsSpecial Site ConditionsSpecial Site ConditionsSpecial Site ConditionsSpecial Site Conditions
1) Are curbs, islands or elevated objects (delineators,

signs) present at the site?  What height and width
are they?  All curbs and elevated objects over 102 mm
[4"] high should be removed.  If possible, curbs un-
der  102 mm [4"] high should be removed a mini-
mum of 15 m [50 feet] in front of the BRAKEMAS-
TER 350 System and as far back as the rear of the
system.

2) Other factors that may affect your design: insuffi-
cient space for the BRAKEMASTER 350 System
length, the existence of drain inlets, junction boxes
or other appurtenances located near the hazard (can
they be relocated?).

3) In addition to the hazard’s width, factors such as the
hazard’s height and the material from which it is made
need to be considered. Is it concrete or steel?  The
transition and final attachment design are dependent

on these factors.

4) What is the general geometry of the site, including
the roadway for 150 m [500'] in front, so traffic pat-
terns can be visualized?

5) Is there a cross slope?  If there is a cross slope of
more than 8% (4.5 degrees), a leveling pad must be
used.

6) Generally, the presence of expansion joints does not
present a problem, but contact Energy Absorption
Systems, Customer Service Department before pro-
ceeding with your design.

7) Is the unit in a two-way traffic situation, with traffic
going in opposite directions on either side of the sys-
tem?  In these cases, the centerline of the BRAKE-
MASTER 350 System must be parallel to the center-
line of the median behind the unit to within plus or
minus 1 degree.

8) What type of transition is preferred? See transitions
in the Applications section of this manual. Custom
designs to meet your specific needs are available,
please contact Energy Absorption Systems, Customer
Service Department.

9) If there are any other unique features at the site that
may affect positioning or performance of the BRAKE-
MASTER 350 System, please contact Energy Absorp-
tion Systems, Customer Service Department.

10) To ensure proper performance, the BRAKEMASTER
350 System should be installed on soils having a
strength in the range of 10 to 60 blow counts per
foot [300 mm] (per ASTM D1586).  The standard
anchor is an embedded concrete pile anchor.  For
other anchoring options, please contact Energy Ab-
sorption Systems Customer Service Department.

11) The location and orientation of the BRAKEMASTER
350 System must comply with the project plans or
as otherwise specified by the project engineer.

12) The pad surface finish shall be standard firm soil,
compacted subbase, oiled crushed rock, asphalt, or
concrete. For questions regarding surface conditions,
please contact Energy Absorption Systems Customer
Service Department.

Design CriteriaDesign CriteriaDesign CriteriaDesign CriteriaDesign Criteria



5



6

Brakemaster® 350



7



8

Brakemaster® 350



9



10

Brakemaster® 350



11



12

Brakemaster® 350



13



14

Brakemaster® 350



15



16

Brakemaster® 350



17



18

Brakemaster® 350



19



20

Brakemaster® 350



21



22

Brakemaster® 350
TYPICAL TRANSITION SECTIONS

Notes:

1. Where necessary, the customer shall supply a
transition from the rear of the System to the
object being shielded.

2. Customer to make provision for direction of
traffic, on structures attached to Brakemaster
Systems e.g.: Panel panel overlap, Abutment
taper, etc. (see 1989 AASHTO Roadside De-
sign Guide.)

3. See pages 22 through 27 for details.

BRS

BRS

BRS

BRS

W-BEAM GUARDRAIL
TRANSITIONING TO
CONCRETE BARRIER

THRIE BEAM GUARDRAIL
TRANSITIONING TO CON-
CRETE BARRIER

CONTINUOUS THRIE
BEAM GUARDRAIL

CONTINUOUS W-BEAM
GUARDRAIL

SEE NOTE 2

SEE NOTE 2
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Limitations and Limitations and Limitations and Limitations and Limitations and WWWWWarningsarningsarningsarningsarnings

The BRAKEMASTERTM System has been tested and evalu-
ated per the recommendations of the National Coopera-
tive Highway Research Program (NCHRP) report 350.*
The BRAKEMASTERTM System as currently designed, is
capable of:  decelerating and stopping light and heavy
weight vehicles (820 to 2000 kg [1804 to 4400 lb]) when
impacted head-on at 100 kph [62.1 m.p.h.]; and redi-
recting light and heavy weight vehicles (820 to 2000 kg
[1804 to 4400 lb]) when impacted at 100 kph [62.1
m.p.h.] along the system's side for right way impacts of
20 degrees or less and wrong way impacts at an angle of
20 degrees or less. Tests are conducted on slopes less
than 8 degrees and without curbs.

A smooth transition  must be provided when attaching
the BRAKEMASTERTM System to a rigid object. This tran-
sition may be purchased as an extra piece of hardware
from Energy Absorption Systems or provided by the cus-
tomer.

Refer to the BRAKEMASTERTM System Maintenance
Manual for components needing replacement after par-
tial impacts to ensure the energy absorbing capacity of
the unit has not been adversely impaired.

Excessive curb height may create a ramping effect, which
could create an unsafe vehicle trajectory.

Impacts that exceed the design capabilities described in
this manual (vehicle weight, speed and impact angle) may
not result in acceptable crash performance as described
in NCHRP 350 relative to structural adequacy, occupant
risk and vehicle trajectory factors.

* Copy may be obtained from:
Transportation Research Board
National Research Council
2101 Constitution Avenue, N.W.
Washington, D.C. 20418
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Median Terminal 
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Big Spring, Texas  79721 

Phone: (432) 263-2435  FAX: (432) 267-4039 
 

Technical Support & Marketing Phone: (330) 346-0721 
Technical Support & Marketing Fax: (330) 346-0722 

 
This Installation Manual can be downloaded from RSI web site 

www.roadsystems.com 
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Site Preparation 
 
The FLEAT-MT is installed with a total length of 37'-6".  The front 18'-9" of the system is single 
sided with a straight flare offset of 2'-0" toward the centerline of the system. 
 
First, measure off the downstream 18'-9" of the system which is double sided and attaches directly to 
the median guardrail.  Measure the front single-sided 18'-9" distance then measure the front 2'-0" 
offset distance from post #4.  This 2'-0" offset becomes the location of post #1.  All posts are spaced 
at 6'-3".  Site grading may be necessary to prevent the foundation tubes from extending more than 4″ 
above the ground (see Section on Installation). 
 
The FLEAT-MT is not intended for narrow medians.  There must be a minimum distance of 6'-0" 
from the traffic face of the FLEAT-MT to the edge of the paved shoulder. 
 
 
Tools Required 
 
The tools required for installation of the FLEAT-MT system are those used to install standard 
highway guardrails (H.G.R.), including: 9/16", 7/8", 15/16", 1-1/4", and 1-1/2" sockets and 
wrenches, a drill with a 1/4″ bit, and other equipment such as augers, tampers, and post pounders 
commonly used in driving posts. 
 
 
Installation Procedures 
 
Begin installation at the downstream end of the FLEAT-MT (post location 7) to ensure that the 
terminal matches up with the median section of guardrail.  The major steps in the installation of the 
FLEAT-MT are as follows: 
 

• Install posts 4 to 7 in line with the downstream median barrier (post 4 in foundation tube), 
• Install posts 1 to 3 - offset 2'-0" (posts 1 & 2 in foundation tube), 
• Install groundline strut, 
• Install 37'-6" of guardrail (18'-9" single faced and 18'-9" double faced) 
• Install (2) cable anchor brackets and (1) deflector box,  
• Install (2) FLEAT -MT impact heads, 
• Install (2) cable assemblies, 
• Install 3/8" tether cable 
• Install post breaker 

 
NOTE: The impact heads (attached to post #1 and post #4) must be placed over the rail prior to 
tightening the rail to post # 2 and post # 5 respectively. 
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