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Control of Materials & 
Quality Assurance Program (QAP) 

This module, you will be able to…. 
• Find helpful resources 
• Know basic materials “concepts” 
• Understand the key elements of a QAP 
• Update and implement QAP 
• Perform proper record keeping 
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QAP Workflow 

Quality 
Assurance 
Program 

What, Where 
& How to test The Best Material 

Testing Company 

HSPI-5050(001) 
East Street Pavement 

Rehab 

COUNTY OF 

Materials Testing, 
COC, and Inspection 

RE of County of 
Rancho Cordova 



https://dot.ca.gov/-/media/dot-media/programs/local-
assistance/documents/reports/qap-manual.pdf 
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Helpful Resources 
LAPM 16.11 
Quality 
Assurance 
Program 

https://dot.ca.gov/-/media/dot-media/programs/local-assistance/documents/reports/gap-manual.pdf


https://dot.ca.gov/-/media/dot-media/programs/construction/documents/policies-
procedures-publications/construction-manual/sec6-1.pdf 
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Helpful Resources 
Chapter 6 

https://dot.ca.gov/-/media/dot-media/programs/construction/documents/policies-procedures-publications/construction-manual/sec6-1.pdf
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•Tester Qualification 
•Laboratory Accreditation 
•Reference Sample 
Program 

Helpful Resources 

Send request to: 
IA.SERVICE.REQUEST@dot.ca.gov 

Google search: 
Caltrans IA or Caltrans 
Independent Assurance 

mailto:IA.SERVICE.REQUEST@dot.ca.gov
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6 Key Resources: 

1. Local Assistance Procedures Manual (LAPM) 

2. Quality Assurance Programs Manual (QAPM) 

3. Construction Manual (Ch. 6) of CTSS 

4. Independent Assurance Manual 

5. Index to California Test Methods (CTM) 

6. Standard Specifications/Special Provisions 

Helpful Resources 



9 

Basic Materials “Concepts” 

Why Do We Sample and Test? 
• Establish the quality of materials entering 

the work 
• Ensure all materials incorporated into the 

work meet contract specifications 
• Check other samples, tests, testers, and 

equipment 



10 

Concept #1 
• Failing material tests are always the problem of 

the Contractor. 

• Failing material tests are never the problem of 
the RE, provided you take appropriate action in 
a timely manner. 

• If the RE does not act in a timely manner, failing 
material tests always become the problem of 
the Resident Engineer. 

Basic Materials “Concepts” 



Concept #2 
RE has the right to… 

• Sample 
• Test 
• Inspect 
• Reject …material at the jobsite 

“The Engineer may reject work that does not comply with 
the Contract at any time, including after a payment has been 
made.” 

Section 5-1.01 and 5-1.03 CTSS 
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Basic Materials “Concepts” 



Concept #3 
• Not paying for a material that fails to meet a 

contract requirement, but allowing it to remain 
in place, is not an acceptable solution. 

• Material good enough to be left in place has 
some value and should be paid for at that 
value. 

• If the material has no value then it is not good 
enough to be left in the completed work. 
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Basic Materials “Concepts” 



Concept #4 
• All materials entering the work must meet 

the contract requirements for that item.   
• If material that does not meet the contract 

requirements is to remain in the work, a 
contract change order (CCO) is required. 
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Basic Materials “Concepts” 
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What is a Quality Assurance Program 

A sampling and testing program that will provide 
assurance that the materials and workmanship 
incorporated in each roadway/highway construction 
project are in conformance with the contract 
specifications. 

Chapter 16.11 LAPM, Quality Assurance Program 
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• Required for all LPA seeking federal-aided projects 

• Signed by public works director or next highest PE 

• Updated once every 5 years, or more often 

• No E76 “without verification of an adopted QAP”    
- send in QAP to area engineer for verification 

Quality Assurance Program (QAP) 
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A Quality Assurance Program (QAP) is 
the document by which an 
auditor/reviewer will determine if 
adequate testing/QA was performed on 
your project. 

What is a Quality Assurance Program 
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A. General Discussion 
• Variations for SHS, NHS, Non-NHS projects 
• Acceptance Program elements 
• IA Program elements 
• Dispute resolution process 
• Filing of QA Documents 

Structure of a Typical QAP 
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B. Tables and Attachments 
• Sampling and Testing Frequency 

Requirements. 
• Materials Accepted by a Certificate of 

Compliance. 
• Testing Results Summary Log. 
• QA Filing Index (recommended). 

Structure of a Typical QAP 
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QAP Review Process 

Local Agency Prepared 
and approved QAP 

Caltrans District 

Caltrans METS 
Review and provide 
compliance letter 
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QAP Review Request Form 

Local Agency 

Caltrans District 
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QAP Acceptance Letter 
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QAP 

On 

State Highway 

System (SHS) 

On 
National 
Highway 

System (NHS) 
OFF   SHS 

OFF SHS 

and 

OFF NHS 

Elements of a QAP 
Variations within your QAP: 
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Federal Aid Project 

On 
State Hwy System (SHS) 

QAP = CT 
Construction 

Manual, IA Manual, 
and Test Methods 

Must use CT 
Standard Specs and 

Plan 

Off 
State Hwy System (SHS) 

On 
NHS 

Use Agency   QAP and    
CT , ASTM, ASHTO or 

other test methods 

Use CT or Green 
Standard Specs   

Off 
NHS 

Use Agency   QAP and    
CT , ASTM, ASHTO or 

other test methods 

CTSS, Green Book, or 
Agency’s Approved 

Stand Specs and Plans 

Elements of a QAP 



Quality Assurance 
Program 

Acceptance Program Independent 
Assurance Program 
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Elements of a QAP 



Quality Assurance Program 

Acceptance Program Independent 
Assurance Program 
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Elements of a QAP 
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Quality Assurance Program 

Acceptance Program 

Acceptance Testing 

Source Inspection 

Material Accepted by 
COC 

Materials Accepted by 
AML 

Independent Assurance Program 

Elements of a QAP 
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Elements of a QAP 

Quality Assurance Program 

Acceptance Program 

Acceptance Testing 

Independent Assurance Program 

• Verifies the materials and workmanship complies with the contract specs. 

• Establishes the minimum number of acceptance tests to be used on each 
type of material to determine compliance – 



Acceptance Program - Testing 

CT Construction Manual 
Ch. 6 pdf 
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Exhibit 16-R 
Exhibit 16-R Sampling and Testing Frequency Table 

for projects OFF the SHS 

Acceptance Program - Testing 
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Caltrans 
California Test Methods (CTM) | Caltrans 

AASHTO 
Samples Types and Tests (aashtoresource.org) 

ASTM 
Book of Standards - Products & Services (astm.org) 

Acceptance Test Methods 

Acceptance Program - Testing 

https://astm.org
https://aashtoresource.org


Accreditation Body 
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ASTM AASHTO CTM 

AASHTO 
re: source 

AASHTO 
re:source 
And 
JTCP 
(portion) 

Caltrans IA Laboratory 

ASTM 
Personnel 
Cert. 

JTCP 
(portion) 

Caltrans IA 
and 
JTCP 
(portion) 

Technician 
/Tester 
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Minor Quantities Accepted Without 
Testing Allowed, if: 

1. Meets the criteria of Section 16-11 of the 
LAPM 

A. The source has recently furnished 
similar materials that passed testing 
requirements. 

B. The manufacturer will certify it meets 
the specs. 

Must indicate in your QAP and 
accepted by METS 

Acceptance Program - Testing 
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Only for “minor” quantities: 
• Aggregates of PCC: 

<100 tons/day, < 500 tons/project 
• Bituminous mixtures (Hot Mix AC) 

< 50 tons/day, also at RE’s discretion 
if job < 500 ton 

• Bituminous Material (Asphalts) 

< 20 gallons/project 

• Non-reinforced or clay pipe 

< 100 feet/project 

Acceptance Program - Testing 
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Mix Design Approval 
Submittal by contractor 

• Source (plant) 
• Product 
• Mix design number 
• Specify area/location or item of work 

Reviewed and approved by RE 
• Approve in writing 
• Specifies what work it may be used in 
• Copy in file 

Acceptance Program - Testing 
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Quality Assurance Program 

Acceptance Testing Program 

Acceptance Testing 

Source Inspection 

Independent Assurance 
Testing 

Acceptance Program - Source Inspection 
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Source Inspection 
• Used for manufactured and prefabricated 

materials at locations other than the job site 
• Performed by agency or consultant lab staff   
• Documentation is key! 

Acceptance Program - Source Inspection 
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Quality Assurance Program 

Acceptance Testing 
Program 

Acceptance 
Testing 

Source 
Inspection 

Material Accepted by COC 

Independent 
Assurance Testing 

Elements of a QAP 

Certificate of compliance: 
Certificate stating the 
material complies with 
the Contract. 
1-1.07 DEFINITIONS, CTSS 
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When specified in the contract 
Submit a certificate: 

• Before material is incorporated. 
• For each lot and identify lot on the COC. 
• Signed by producer of the material. 
• Stating   the material complies with the 

contract. 
6-2.03C Certificates of Compliance, CTSS 

4-1.5 General, Greenbook 

Materials Accepted by COC 
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• LAPM Chapter 16 
- Exhibit 16-T1 

• Table 6-2.3 
Materials Accepted 
by Certificate 
of Compliance 

Materials Accepted by COC 
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(5.1 Handout pages 2-9) 

Materials Accepted by a Certificate of 
Compliance – LAPM Exh. 16-T1 

Exhibit 16-T1: Materials Requiring a Certificate of Compliance 
per Caltrans Standard Specifications 

Materials Accepted by COC 



Materials Requiring a Certificate of 
Compliance – Greenbook 2018 
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Materials Accepted by COC 

(5.1 Handout pages 10-11) 
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Buy America Certification 
(A type of certificate of compliance) 

Materials Accepted by COC 
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Buy America Requirements 
apply to steel and iron, manufactured products, and 
construction materials permanently incorporated into 
the project. 

23 CFR 635.410 & 23 U.S.C. 313, 2 CFR 184 
Chapter 12 LAPM and 6-1.04 CTSS 

(5.1 Handout pages 12-22) 

• Crumb Rubber (Pub Res Code § 42703(d)) 
• Steel and Iron Materials 
• Manufactured Products 
• Construction Materials 

– Non-ferrous metals, plastic and polymer-based products, 
glass, fiber optic cable, optical fiber, lumber, engineered 
wood and drywall                             

Materials Accepted by COC 
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Buy America applies: 
• To the entire construction contract even if 

there is only $1 in federal money in the project.   
• And if project is under a NEPA document with 

no federal money on the project. 
• An Agency cannot “avoid” the Buy America 

requirement by declaring that the material is 
being paid for with the non-Federal portion 
of the funding. 

Materials Accepted by COC 
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Buy America Certification 
Furnish steel and iron materials with: 
• COC for each shipment 

• Must also state, “All melting and manufacturing 
processes for these materials, including any 
application of a coating, occurred in the United 
States” 

• Certified Mill Test Report for each heat and 
size. 
• Mill test report must indicate where the steel and 

iron were melted and manufactured 

Materials Accepted by COC 
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Buy America Certificate of Compliance must: 
• Accompany all construction material applicable 
• Specify project number 
• Specify lot number or mill marking 
• State that the material complies with the 

contract specifications. 
• Signed by the manufacturer (not the contractor) 

Materials Accepted by COC 
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Buy America does not apply to: 
A. Temporary steel and construction material 

• Falsework 
• Sheet piling 
• Shoring 

B. Minimal use of all foreign iron and steel in which 
the total delivered cost to the project site is less 
than $2,500 or 0.1 percent of the contract 
amount, whichever is greater. 

• Supported by invoices 
• Includes cost of transportation 
• Keep records in your project files 

Materials Accepted by COC 
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Buy America Act 2.0 Requirements 
(aka BABA - all must be manufactured and produced in USA) 

 All iron and steel 
(exception:0.1% of project or $2,500 maximum) 

 All manufactured products 
 All construction materials 

https://www.whitehouse.gov/wp-content/uploads/2023/10/M-24-
02-Buy-America-Implementation-Guidance-Update.pdf 

Materials Accepted by COC 

https://www.whitehouse.gov/wp-content/uploads/2023/10/M-24-02-Buy-America-Implementation-Guidance-Update.pdf
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Quality Assurance Program 

Acceptance Testing 
Program 

Acceptance Testing 

Source 
Inspection 

Material Accepted by 
COC 

Material Accepted 
by AML 

Independent Assurance 
Testing 

Elements of a QAP 



Material Accepted by AML 
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https://dot.ca.gov/programs/engineering-services/authorized-materials-lists 
Complete List of AML: 

5.1 Handout pages 55-59 

https://dot.ca.gov/programs/engineering-services/authorized-materials-lists


Material Accepted by AML 
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Example of AML product 

https://dot.ca.gov/programs/engineering-services 

https://dot.ca.gov/programs/engineering-services
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Quality Assurance Program 

Acceptance Program 

Acceptance Testing 

Source Inspection 

Material Accepted by COC 

Material Accepted by AML 

Independent Assurance Program 

Elements of a QAP 



Quality Assurance 
Program 

Acceptance 
Program 

Independent 
Assurance Program 

Elements of a QAP 

53 



Independent Assurance Program 

Verifies that the acceptance testing 
is being performed correctly. 

“…an unbiased and independent evaluation of all 
the sampling and testing procedures used in the 
acceptance program.” 

23 CFR 637.203 

Elements of a QAP 
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Quality Assurance Program 

Acceptance 
Program Independent Assurance Program 

Testers Certified 

Lab Qualified 

Equipment Calibration 

Elements of a QAP 
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The Independent Assurance program shall also: 
• Include a schedule of frequency for IA 

evaluation 
• Maintain records of tester certificates of 

proficiency and lab accreditation 

Elements of a QAP 
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5.1 Handout page 23-31 
FHWA Tech Brief: Independent 

Assurance Programs 
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Elements of a QAP 

5.1 Handout page 32 

IA: Tester 
Certificates 
of Proficiency 

1. Name of tester 
2. Methods 

certified 
3. Expiration date 
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Elements of a QAP 

5.1 Handout page 33 

IA: 
Laboratory 
Accreditation 

1. Lab name and 
location 

2. Test methods 
3. Expiration date 
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Elements of a QAP 
Statewide Independent Assurance Database 

(SIAD) 
https://sia.dot.ca.gov 

https://sia.dot.ca.gov
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Joint Training and Certification Program 

Sampling and Testing Certification 

Four Certifications Offered: 
• HMA l (3 yrs) 
• HMA ll (3 yrs) 
• Soils and Aggregate (S&A) (3 yrs) 
• Portland Cement Concrete 

(ACI Field Tech. – Grade l) (5 yrs) 

Partnership with CSU Long Beach and San Jose State University 

https://dot.ca.gov/programs/engineering-
services/joint-training-certification-program-jtcp 
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Joint Training and Certification Program 

Sampling and Testing Certification 

https://dot.ca.gov/programs/engineering-services/joint-training-certification-
program-jtcp 
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Sampling and Testing Certification 
Hot Mix Asphalt I (HMA I) 
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Sampling and Testing Certification 
Hot Mix Asphalt II (HMA II) 
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Sampling and Testing Certification 

Soils & Aggregates 
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Sampling and Testing Certification 

Portland Cement Concrete 



Different Methods of Certification 
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ASTM AASHTO CTM 

AASHTO 
re:source 

AASHTO 
re:source 
And 
JTCP 
(portion) 

Caltrans 
IA 

Laboratory 

ASTM 
Personnel 
Cert. 

JTCP 
(portion) 

Caltrans 
IA 
And 
JTCP 
(portion) 

Technician/ 
Tester 



Costs associate with Certification 
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ASTM AASHTO AASHTO 
(JTCP) 

CTM 

$$$ to 
AASHTO 
re:source 

$$$ to 
AASHTO 
re:source 

No Fee 
(by 
Caltrans) 

No Fee 
(by 
Caltrans) 

Laboratory 

$$$ to ASTM 
Personnel 
Cert. 

$$$ to JTCP 
(CSU Long 
Beah & SJ) 

No Fee 
(by 
Caltrans) 

Technician 
/Tester 
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IA: Equipment Calibration – 
All local agency’s and/or consultant’s 
equipment   must have been 
calibrated on NIST traceable blocks 
and have current calibration stickers. 

Elements of a QAP 
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Implement Your QAP 

1. RE’s and Inspectors 
 Know your contract and your contract 

items! 

 Anticipate… 
• What types and how much material will be arriving 

 Know… 
• What tests methods must be used (Contract Docs) 

• How often or how many tests are needed (QAP) 



2. Materials Testing 
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  Lab 
(agency or consultants) 
Must: 

• Have a copy of agency’s approved QAP 

• Prepare a project   testing plan - what tests, how 
many 

• Have lab accreditations, tester certifications 

• Maintain ongoing logs of acceptance testing results 

Implement Your QAP 



It’s your QAP… 
• If you are not doing it, take it out 
• Edit to customize for your agency 
• Helpful Template - 5.1 Handout 

Update Your QAP 
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New QAP 
Template 2015 
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5.1 Handout 
Page 34-54 



Update Your QAP 

5.1 Handout page 47 
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Update Your QAP 
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5.1 Handout pages 48 



Test Result Log 
Project Name:   ___Main St. 
Rehab_______________________ 

Test Method Name and Number: ____ CT 231 Compaction_______________ 
Contract Number:   
_____5376(056)_ __________________________ 
_______________________ 

Remarks Test Results Production Name of Tester/ Company Date Sampled Test 
Number 

Include action taken for any 
failing test result; note test 

number of any retest. 

Pass/Fai 
l 

Actual 
Result 

Required 
Result 

Production 
Quantity 

Represented 
Elevation Location Tester Certification of file? 

P 96 95 1400 sy 
4' below Top of 

Wall 
Retaining Wall #3, 

backfill x Doug Hole/ County Lab 9/9/2014 
1 

see test 3 for 
retest F 94 95 1400 sy 

2' below Top of 
Wall 

Retaining Wall #3, 
backfill x 

Rusty Bridges/ County 
Lab 9/10/2014 

2 

P 95 95 1400 sy 
2' below Top of 

Wall 
Retaining Wall #3, 

backfill x Reid Enright/ County Lab 9/10/2014 
3 

4 

5 

6 

7 

Update Your QAP 

5.1 Handout page 53 
75 
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• Appendix K (QAP Manual) 

• RE signs off that “materials 
…conform to the approved 
plans and specifications” 

• Materials which did not 
conform to specifications 
must be explained and 
justified on materials 
certificate 

• Submitted to Caltrans with 
final report of expenditures 
at end of project 

• Copy in construction file 

Materials Certificate 

5.1 Handout page 54 
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Record Keeping 

Sample QA filing system for small projects: 
a. Copy of Quality Assurance Program 

b. Independent Assurance 

i. Certs. of Proficiency-Testers and Samplers 
(Exh. 16-D TL-0111) 

ii. Cert. of Accreditation of Testing Lab (TL-0113) 

c. Notice of Material to be Used (Exh. 16-I) 

d. Approved Mix Designs 
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Recommended filing system for small projects 
(continued): 

e. Acceptance Testing Results and Initial Tests: (Make a Category 
6d for each material…6d.1, Cl 2 base, 6d.2, AC etc..Include items 
below for each.) 

i. Test Result Summary Log 

ii. Test Results (field/lab data records, not just summary of 
results) 

f. Certificates of Compliance (include Exh. 16-T) 

g. Source Inspection Records/Report of Inspection of Material 

h. Buy America Certifications 

i. Material Certification (Exh. 17-G) 

Record Keeping 
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Independent Assurance 
METS offers free Tester Certification and Lab 
Accreditation for Federal-aid projects that use 

California Test Methods. 
Email Phone Area Senior District 

Richard.Hibbard@dot.ca.gov (916) 926-7459 Richard Hibbard IA North/JTCP 

biplab.bhattacharya@dot.ca.go 
v (916) 813-3658 Biplab 

Bhattacharya IA Central 

mehdi.galavi@dot.ca.gov (916) 926-7452 Mehdi Galavi IA South 

IA.Service.Request@dot.ca.gov IA Service Request 

METS Contacts 

https://sia.dot.ca.gov/index.php?r=iastaff%2Fcontact_list 

https://sia.dot.ca.gov/index.php?r=iastaff%2Fcontact_list
mailto:IA.Service.Request@dot.ca.gov
mailto:mehdi.galavi@dot.ca.gov
https://biplab.bhattacharya@dot.ca.go
mailto:Richard.Hibbard@dot.ca.gov


Search for Laboratory & Material Testers 
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Examples of how to search using: 

California Test Methods (CTM)   

American Association of State Highway and 
Transportation Officials (AASHTO) 

American Society for Testing and Materials (ASTM) 



Example – Quality Laboratory 
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Search using California Test Method (CTM) 

https://sia.dot.ca.gov/ 



Example – Material Testers 
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Search using California Test Method (CTM) 

https://sia.dot.ca.gov/ 



Example – Quality Laboratory 
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Search using AASHTO/ASTM 

https://aashtoresource.org/aap/accreditation-directory 

https://aashtoresource.org/aap/accreditation-directory


Example – Material Testers 
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Search using AASHTO/ASTM 

https://credentialing.training.astm.org/#/ 
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Remember… 
Be able to: 

• Find helpful resources 
• Know basic materials “concepts” 
• Understand the key elements of a QAP 
• Update and implement QAP 
• Perform proper record keeping 




