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lowa DOT Websites of Interest

https://www.iowadot.gov/#/services

Home page for the lowa DOT. Links to all departments and doing
business with the lowa DOT.

https://www.iowadot.gov/training/technical-training-and-certification-
program

Training resource page with links to the Technical Training and
Certification Program and Web-based training.

https://www.iowadot.gov/Construction_Materials

Office of Construction and Materials home page. It has the Shades
program, updated IMs, PCC programs, HMA programs, and Training
Information.

https://www.iowadot.gov/erl/index.html

Link to ERL containing lowa DOT specifications. Also, you can order
your own ERL CD. The ERL contains current specifications, general
supplementals, and Materials IMs.

https://iowadot.gov/design

Office of Design home page. Contains links to Road Standards and
Road Design Details that are referenced in the plans.

https://iowadot.gov/local_systems

Office of Local Systems publications. Contains lowa gyratory mix
design bulletins, local jurisdictions contact information, and lowa DOT
phone book.






User’s Guide for
Materials Approved List Enterprise (MAPLE)

Introduction

The lowa DOT Materials Approved List Enterprise (MAPLE) has been in service for all users since July 2014. The
MAPLE allows users to check all products approved in lowa from a single data base. This document is to provide
instruction on how to use the MAPLE.

How to get to MAPLE
The MAPLE can be found at: https://maple.iowadot.gov/

Searching MAPLE

Click on the Searched link as shown below

HOME | ONLINE SERVICES | TRAVEL | DRIVERS/VEHICLES | BUSINESS | FORMS | ABOUT Q search lowa DOT Go @
{(210WADOT g

= MENU

APPROVED PRODUCT LIST

WELCOME TO MATERIALS APPROVED PRODUCT LIST ENTERPRISE (MAPLE)

MAPLE contains a hable database of most of the approved products, sources, producers, and suppliers of materials for lowa highway projects.
MAPLE may be searched by the brand/product name, producer, Materials Instructional Memorandum (IM) number, or material name. New approvals S8
are continually added as they become approved for use. For the products and sources that are not in the database, they can be found at: z

» Aggregate sources map and T203 document
« Seed conditioners

« Approved Ready-Mix Concrete Producers

Please contact Scott.Sommers@iowadot.us or Jeff.DeVries@iowadot.us if you have questions or need assistance.

The user can search MAPLE through one of four fields listed: Material Names, IMs, Producers, and Brands.

APPROVED PRODUCT LIST

SEARCH INFORMATION:

IMPORTANT NOTICE

Approved products contained within MAPLE meet department specifications but not necessarily IM 107 Build America, Buy America requirements
(MAPLE serves federally funded and non-federally funded projects). On federally funded contracts, contractors and suppliers should acquire
products with Build America, Buy America Preference, and paperwork to help assure compliance to |M 107 and specification 1107.06

TIPS

MAPLE may be searched by navigating to the "Material names", "IMs", or "Producers" tab and selecting an item from a dropdown list or by navigat-

ing to the "Brands" tab, entering text into the search field, and then clicking the show results button.

Material Names

Producers Brands

Material Name:

to date:

NN /

Four Search Fields

O Include historical data




4. Search by Material Names

Click on the Material Names tab to search by type of material. Click on the arrow ~ and a list will appear as
shown. Click on any of the material names to produce an approved product list.

Material Names e T Brands

-~
cts PN - Please Select -

ADMIXTURES, AIR ENTRAINING l

25 maple.iowado ADMIXTURES, CORROSION INHIBITOR Yo
ADMIXTURES, FLOWABLE FILL

Workday @ Trai P Eval Form  » DOTNET W D Contacts §§

ADMIXTURES, HIGH-RANGE WATER REDUCING
APPROV A°PMXTURES, MID-RANGE WATER REDUCING -
ADMIXTURES, NON-CHLORIDE ACCELERATOR Q Search lowaDOT  Go u
ADMIXTURES, NORMAL WATER REDUCING
SEARCH IN ADMIXTURES, PRE CAST-DRY CAST
ADMIXTURES, RETARDING

IMPORTANT NO| ADMIXTURES, RETARDING EXTENDED SET

Approved produc ADMIXTURES, SPECIAL PERFORMANCE Build America, Buy America requirements
(MAPLE serves f¢ ASPHALT BINDER PG pntractors and suppliers should acquire
products with Bl ASPHALT CUTBACK to IM 107 and specification 1107.06
TIPS ASPHALT EMULSION

MAPLE may be s ASPHALT EMULSION WITH GILSONITE
ing 1o the "Brands ASPHALT EMULSION, ENGINEERED FOG SEALER
ASPHALT RELEASE AGENT

(TP ) ASPHALT, ANTI-STRIP ADDITIVE
ASPHALT, RECYCLED ASPHALT SHINGLES (RAS) v

Material Name: - Please Select - v

an item from a dropdown list or by navigat-

O Include historical data from date: to date:

5. Searching by IMs

Click on the IMs tab to search by IM number. Click on the arrow ¥ and a list will appear as shown. Click on any
of the IM’s listed to produce a list of approved products in that IM.

IMs

Material Names Producers Brands

lucts x  +

25 maple.iowaq

Y

- Please Select -
401aa - Appendix A - Portland Cement
401ab - Appendix B - White Cement
402aa - Appendix A - Corrosion Inhibitors
403aa - Appendix A - Air Admixtures

a Workday T Tr Eval Form 3 DOTNET ¥ D Contacts @8 Vi

>

Q, search lowa DOT Go

APPRO\ 403ab - Appendix B - Retarders Bridge Deck
403ac - Appendix C - Water Reducers
403ad - Appendix D - High Range WR
SEARCH | 403ae - Appendix E - Non CL Accelerators
403af - Appendix F - Precast Admixtures
IMPORTANT N 403ag - Appendix G - WR Retarding

Approved prodi 403ah - Appendix H - Special Performance uild America, Buy America requirements
(MAPLE serves 403ai - Appendix | - Flowable Fill Admixtures wtractors and suppliers should acquire
products with| 405.07aa - Appendix A - Curing Compounds, Clear o IM 107 and specification 1107.06
TIPS 405aa - Appendix A - Curing Compounds, White Pigment

MAPLE may beg 405ab - Appendix B - Curing Compounds, PAMS n item from a dropdown list or by navigat-

ing to the "Bran 410.01aa - Appendix A - Approved Galvanizers
411aa - Appendix A - Detectable Warning Systems

436.01aa - Appendix A - Joint Sealers, Poured

Select an IM: - Please Select - v

OJ Include historical data from date: to date:



6. Searching by Producers

Click on the Producers tab to search by producer. Click on the arrow ' and a list will appear as shown. Click on
any producer for a list of all approved products manufactured by that specific producer.

Pro ers
Material Names IMs Brands
3M

= MbMe | ONLIN 3M,Automtive Aftermarket Dvn.(Bondo)

FORMS | ABOUT Q, search lowa DOT Go '

ABC Coating Company
APPROVEE ABC Polymer Industries, LLC
ABT, INC.

ACH Foam Technologies, LLC
SEARCH INF( ACO

ADA Solutions, Inc.
IMPORTANT NOTIC ADC Manufacturing

Approved products ¢ ADP! Enterprises Inc cessarily IM 107 Build America, Buy America requirements
(MAPLE serves fede| AFC Industries ed contracts, contractors and suppliers should acquire
products with Build AFCO/W&W Steel sure compliance to IM 107 and specification 1107.06
TIPS AFCO/W&W Steel - Hirschfeld Division

MAPLE may be sear AlC Allan Industrial Coatings ab and selecting an item from a dropdown list or by navigat-

ing to the "Brands" t AKT Corporation sults button.
AKZO Nobel Surface Chemistry LLC.

AMECO-USA Metal Fabrication Solutions Bridge Components broducers
Material N ARMACELL LLC . Brands
Select a Producer: - Please Select - v
O Include historical data from date: to date:

7. Searching by Brand Name
Click on the Brands tab to search by freeform typing the brand name of the product. Click SHOW RESULTS

Material Names IMs Producers Brands
J Include historical data from date: to date:

Brand Name Approved Company Name Material Item IM
Stamark Series 270 ES 07/05/2018 3M PAVEMENT MARKINGS, TAPE PERMANENT 483.06
Stamark Series 380 | ES 07/05/2018 3M PAVEMENT MARKINGS, TAPE PERMANENT 483.06
Stamark Series 380/381 AW | 07/05/2018 | 3M PAVEMENT MARKINGS, TAPE PERMANENT 483.06
Stamark Series 710/ 711 07/05/2018 3M PAVEMENT MARKINGS, TAPE REMOVABLE -WET RETRO REFLECTIVE 483.06

8. Selecting a Product

After a list of products has been displayed, click on the individual Brand Name to display more information about
the product.

Material Names ok Producers Brands
Select an IM:  403ab - Appendix B - Retarders Bridge Deck v View Report
J Include historical data from date: to date:
Additional Info
Brand Name Approved Company Name Material Iltem M Plant Locatio

—,Daratard 17 04/12/2019 GCP Applied Technologies ADMIXTURES, RETARDING EXTENDED SET | 403

Eucon DS 02/27/2025 Euclid Chemical Company ADMIXTURES, RETARDING EXTENDED SET 403 Cleveland, OH

Eucon Retarder 100 | 04/12/2019 Euclid Chemical Company ADMIXTURES, RETARDING EXTENDED SET 403 | Cleveland, OH; Alberty

Eucon Stasis 04/12/2019 Euclid Chemical Company ADMIXTURES, RETARDING EXTENDED SET 403




You can use the scroll bar on the right of the screen to scroll down for more information.

(JI0WADOT Materials Approved Product

SMARTER | S1MPLER | CUSTOMER DRIVEN

Product Details for Daratard 17
Product Details
Brand Daratard 17
Product Code
Company GCP Applied Technologies

Address 100 Research Drive
Wilmington, MA
Phone: 1 (617) 876-1400

Website gcpat.com/en-us
Comments Formerly produced by WR Grace and Co.
Approval Date 04/24/2014
Last Updated 01/01/2022

Natflms Approved
More Informat see file
Product Information

Marketer/Supplier GCP Applied Technologies

Recommended Extended Time-See File
Dosage

Producer minimum 43.10
solids

Some products may have a link in the More Information field. A pdf with the additional information will appear
after clicking on see file. More information may be found on the following IM’s: 403ab, 445.01ab, 451ad,
455.02aa, 455aa, 462aa, and 557ab.

July 25, 2024 IM 403

Supercedes  March 14,2024 Appendix B

APPROVED SOURCES
RETARDING & WATER REDUCING & RETARDING ADMIXTURES
EXTENDED WORKING TIME IS REQUIRED for BRIDGE DECK (2412) &
DRILLED SHAFT CONCRETE (2433)

Dosage is in fluid ounces per 100 Ibs of cement, fly ash, and ggbfs.
Check percent of air as retarding admixtures may tend to increase air contents

Approximate working time limits for various cements with -NO RETARDER

Type WlorIL | Type Wil or IL Type IS, IP
Mi’g;':fnzg’:im Dosage Moflyash | Withfly ash With fly ash
or Ternary
°F fl. oz.fcwt hours hours hours
55 0 38 48 58
65 0 EX 3.8 46
75 0 25 30 35
85 0 22 25 27
a5 0 19 19 19

Clicking on View Report from any of the four Search Fields. This will open a new window and enable the user to
export the list to Excel, Word, or a PDF file.

Material Names E Producers Brands
Select an IM:  403ab - Appendix B - Retarders Bridge Deck
J Include historical data from date: to date:
Additional Info
Brand Name Approved Company Name Material Item M Plant Locatio
Daratard 17 04/12/2019 GCP Applied Technologies ADMIXTURES, RETARDING EXTENDED SET 403
Eucon DS 02/27/2025 Euclid Chemical Company ADMIXTURES, RETARDING EXTENDED SET 403 Cleveland, OH
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[< < 1 ofl > | O 100% v
QIUW’-\ DOT Materials Approved Products List

SMARTER | SIMPLER I CUSTOMER DRIVEN

403ab - Appendix B - Retarders Bridge Deck

Brand Name Approved Company Name Material ltem IM Plant Location A i ipplier Dosage
Daratard 17 04/12/2019 GCP Applied ADMIXTURES, 403 GCP Applied Extende
Technologies RETARDING Technologies d Time-
EXTENDED SET See File

Eucon DS 02/27/2025 Euclid Chemical ADMIXTURES, 403 Cleveland, OH Euclid Chemical 41l
Company RETARDING Company 0z./100

EXTENDED SET Ibs
Eucon Retarder 100 04/12/2019  Euclid Chemical ADMIXTURES, 403 Cleveland, OH; Euclid Chemical Extende
Company RETARDING Albertville, MN; Company d Time-
EXTENDED SET Marengo, IA See File
Eucon Stasis 04/12/2019 Euclid Chemical ADMIXTURES, 403 Euclid Chemical Extende
Company RETARDING Company d Time-
EXTENDED SET See File
Eucon WR-91 04/12/2019 Euclid Chemical ADMIXTURES, 403 Cleveland, OH; Euclid Chemical Extende
Company RETARDING Albertville, MN; Company d Time-
EXTENDED SET Marengo, 1A See File

Mapecrete Resolve 01/19/2024 Mapei Corporation ADMIXTURES, 403 Mapei Corporation 21
RETARDING 0z./100

EXTENDED SET Ibs

11
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FEDERAL CODE 1020 and IOWA CODE 714.8

I.M. 213 discusses the Unsatisfactory Notice that Certified Technicians are given when
they are not performing their job duties satisfactorily. This can be given for a number
of reasons including, improper sampling and/or testing, not performing their duties and
reporting in the time frame required, reporting incorrect information, etc. The technician
is given one written notice, the second notice is three-month certification suspension,
and the third notice is decertification. According to I.M. 213 the Certified Technician
can automatically be decertified for false statements without going through the
Unsatisfactory Notice procedure. The Certified Technician also needs to be aware of
the false statement clause that is applicable to all federal-aid projects and the fraudulent
practice clause that applies to all non-federal aid projects. Certified Technicians need
to read and be aware of U.S.C. 1020 and lowa Code 714.8 since these do apply to
them. They read as follows:

FEDERAL AID PROJECTS
IX. FALSE STATEMENTS CONCERNING HIGHWAY PROJECTS

In order to assure high quality and durable construction in conformity with approved
plans and specifications and a high degree of reliability on statements and
representations made by engineers, contractors, suppliers, and workers on Federal-

aid highway projects, it is essential that all persons concerned with the project perform
their functions as carefully, thoroughly, and honestly as possible. Willful falsification,
distortion, or misrepresentation with respect to any facts related to the project is a
violation of Federal law. To prevent any misunderstanding regarding the seriousness of
these and similar acts, the following notice shall be posted on each Federal-aid highway
project (23 CFR 635) in one or more places where it is readily available to all persons
concerned with the project:

NOTICE TO ALL PERSONNEL ENGAGED ON FEDERAL-AID HIGHWAY PROJECTS
18 U.S.C. 1020 reads as follows:

“Whoever, being an officer, agent, or employee of the United States, or of any
State or Territory, or whoever, whether a person, association, firm, or corporation,
knowingly makes any false statement, false representation, or false report as

to the character, quality, quantity, or cost of the material used or to be used, or
the quantity or quality of work performed or to be performed, or the cost thereof
in connection with the submission of plans, maps, specifications, contracts, or
costs of construction on any highway or related project submitted for approval to
the Secretary of Transportation; or

Whoever knowingly makes any false statement, false representation, false report

or false claim with respect to the character, quality, quantity, or cost of any
work performed or to be performed, or materials furnished or to be furnished, in

13



connection with the construction of any highway or related project approved by
the Secretary of Transportation; or

Whoever knowingly makes any false statement or false representation as to
material fact in any statement, certificate, or report submitted pursuant to
provisions of the Federal-aid Roads Act approved July 1, 1916, (39 Stat. 355), as
amended and supplemented;

Shall be fined not more than $10,000 or imprisoned not more than 5 years or
both”

NON-FEDERAL AID PROJECTS

lowa Code 714.8, subsection 3, defines fraudulent practices. “A person who
does any of the following acts is guilty of a fraudulent practice. Subsection 3,
Knowingly executes or tenders a false certification under penalty of perjury,
false affidavit, or false certificate, if the certification, affidavit, or certificate is
required by law or given in support of a claim for compensation, indemnification,
restitution, or other payment.” Depending on the amount of money claimed for
payment, this could be a Class C or Class D felony, with potential fines and/or
prison.

The above codes refer to the individual making the false statement. Standard
Specification Article 1102.03, paragraph C. section 5 refers to the Contractor.

Article 1102.03, paragraph C, section 5 states, “A contractor may be disqualified
from bidder qualification if or when: The contractor has falsified documents or
certifications, or has knowingly provided false information to the Department or
the Contracting Authority.”

14



INTRODUCTION



Aggregate Sampler Summary Guide

Aggregates Defined Section | Definitions:

e Coarse and fine aggregates
e Natural aggregates

e Manufactured aggregates
e Synthetic aggregates

e Natural sands and gravel

e Reclaimed aggregate

Aggregate Sampling Section Il How to obtain representative aggregate samples:
e Random or judgement samples (Sect. Il)
e Methods; stream flow, stopped belt or stockpile (fine agg)

Aggregate Reduction Section llI Reducing a field sample of aggregate to test for:
Correlation sieve analysis
Sieve analysis

Project Sampling and IM 204 IM 204 is used by project inspection personnel:

Testing e Sampling/testing frequencies at time of use

e Methods, documentation or test reports needed to
incorporate various products into the work

Aggregate IM 209 Requirements for the aggregate producer/supplier

Certification Program e Sampling and testing frequencies during production (1/1500

and Approved or 1/3000 tons)

Aggregate Producers ¢ Information needed to properly certify aggregates

lowa DOT Certification | IM 213 Requirements for the various certification programs required by lowa

Programs DOT. Training and recertification procedures: lowa and Federal
Codes, Unsatisfactory Performance Notice

Aggregate Sampling IM 301 Minimum field and gradation test sample sizes

Methods and

Minimum Sample Size

Aggregate Sample IM 336 Aggregate Field sample reduction methods

Reduction e Mechanical splitters for aggregates in a surface dry condition

e Miniature stockpile for damp, fine aggregate only
e Quartering not recommended for coarse aggregates

Aggregate Source IM T-203 e Aggregate source approvals
Locations and Basic e Fine aggregate approval
Source Information e PCC coarse aggregate durability ratings

e  Friction typing
e Source locations and approvals alphabetized by county







Aggregate Sampler Summary Guide

Aggregates Defined Section | Definitions:
e Coarse and fine aggregates
e Natural aggregates
e Manufactured aggregates
e Synthetic aggregates
e Natural sands and gravel
e Reclaimed aggregate
Aggregate Sampling Section Il How to obtain representative aggregate samples:
e Random or judgement samples (Sect. Il)
e Methods; stream flow, stopped belt or stockpile (fine agg)
Aggregate Reduction Section llI Reducing a field sample of aggregate to test for:
Correlation sieve analysis
Sieve analysis
Project Sampling and IM 204 IM 204 is used by project inspection personnel:
Testing e Sampling/testing frequencies at time of use
e Methods, documentation or test reports needed to
incorporate various products into the work
Aggregate IM 209 Requirements for the aggregate producer/supplier
Certification Program e Sampling and testing frequencies during production (1/1500
and Approved or 1/3000 tons)
Aggregate Producers e Information needed to properly certify aggregates
lowa DOT Certification | IM 213 Requirements for the various certification programs required by lowa
Programs DOT. Training and recertification procedures: lowa and Federal
Codes, Unsatisfactory Performance Notice
Aggregate Sampling IM 301 Minimum field and gradation test sample sizes
Methods and
Minimum Sample Size
Aggregate Sample IM 336 Aggregate Field sample reduction methods
Reduction e Mechanical splitters for aggregates in a surface dry condition
e Miniature stockpile for damp, fine aggregate only
e Quartering not recommended for coarse aggregates
Aggregate Source IM T-203 e Aggregate source approvals

Locations and Basic
Source Information

e Fine aggregate approval

e PCC coarse aggregate durability ratings

e  Friction typing

e Source locations and approvals alphabetized by county
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AGGREGATE GLOSSARY

Abrasion — The mechanical wearing away of aggregate particles by friction and impact.
Absorption — The condition when an aggregate absorbs moisture into it's pore system.

Aggregate — Granular construction materials composed of hard mineral particles,
crushed or uncrushed, which are or can be properly sized for the use intended.

Bed — A layer of material that is geologically similar.
Coarse Aggregate — All particles which are retained on No. 4 or larger sieves.

Combined Aggregate - An aggregate sample consisting of both coarse and fine
particles.

Contamination — When a foreign material is mixed with an aggregate.

Conveyor Belt Sampling — A method of sampling aggregate by placing a template on a
stopped conveyor belt and removing the aggregate.

Degradation — The breakdown of an aggregate due to mishandling, or freeze/thaw
cycles of material stockpiled over a winter.

Deleterious Materials - Materials that are damaging or harmful to the intended use.

Dense Graded Aggregate — Aggregates that contain a proportion of material in each
particle size present so as to minimize the void spaces between particles.

Fine Aggregate — All particles which will pass through a No. 4 sieve, and be
predominately retained on the No. 200 sieve.

Fineness Modulus — A calculation based on a sieve analysis test to determine the
coarseness of sand. This test is also used by other states for various purposes.

Free Moisture - The moisture on the surface of aggregate.

Gap Graded Aggregate — Aggregates that contain a disproportionate amount of
particles, nearly the same size, creating voids between the particles.

Gradation — The particle size distribution of aggregates determined by using sieves
with square openings and expressed in percent retained or passing.

21



Instructional Memorandum (I.M.) — Documents published by the lowa DOT Material’s
Department to explain test procedures, materials acceptance, inspection procedures
and other material’s specifications.

Laboratory Qualification Program (.M. 208) — A program for qualification or
accreditation of laboratories to comply with regulations.
Ledge — A group of beds at a source that are all removed together.

Manufactured Aggregates - Manufactured aggregates are produced by the mechani-
cal crushing and sizing of either natural or synthetic materials.

Maximum Aggregate Size - The smallest sieve opening, by specification, through
which the entire sample of aggregate is required to pass.

Natural Aggregates - Natural aggregates are all those produced from naturally occur-
ing materials, such as sand, gravel, and limestone.

Natural Sand and Gravels - Those aggregates referred to as “natural sand” or natural
gravel” result from the natural disintegration of rock and are produced without artificial
crushing.

Nominal Maximum Aggregate Size - The smallest sieve opening, by specification,
through which the entire sample of aggregate may pass, but may also have a portion
retained on the sieve.

Nominal Size - Term used to indicate an approximate size, either top size of material or
average size in a range.

Non-proportioned Aggregate — An aggregate that is produced as the finished product.
Pit — An excavation of sand and gravel
Pore — The void system of an aggregate particle.

Proportioned Aggregate — An aggregate that will be mixed with other aggregate
materials to make the finished product.

Pycnometer — A one or two quart jar supplied with a gasket and conical pycnometer top
used for running specific gravity and moisture tests on aggregates.

Quality Assurance (QA) — A specified procedure where the agency independently
checks on the Quality Control procedures. This is often done by testing split samples
to verify the contractor/producers test results, and regular visits to observe their
operations.

Quality Control (QC) - A specified procedure where the contractor and producer test
the product on a regular basis, during production and use, to ensure compliance to the
specifications.
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Quarry — An open excavation from which rock is removed for construction purposes.

Random Sample — A sample that is not taken because of any particular reason or
notion. All material produced should have an equal chance of being tested.

Reclaimed Aggregates - Aggregates from reclaimed Portland Cement Concrete
(PCC), salvaged Hot Mix Asphalt (HMA-referred to as Recycled Asphalt Pavement
(RAP), Recycled Asphalt Shingles (RAS) Recycled Asphalt Materials (RAM-combination
of RAS and RAP used in HMA) and Crushed Composite Pavement (CCP-containing
both PCC and HMA) which may be produced for use in applications allowed by
specification.

Representative Sample — A sample that is representative of the total of the material
being tested.

Sample Splitter — A device used to reduce a field sample for testing.

Saturated Surface Dry — The condition of an aggregate particle containing all the
moisture possible but dry on the surface.

Segregation — When aggregate is improperly handled and a variation of the gradation
occurs. The finer material will normally congregate in the center of the pile and the
larger particles will tend to roll to the outside of the pile.

Sieve Analysis — The separation of material based on particle size.

Specific Gravity — The ratio of the density of a material to the density of water.
Specification — A rule or limit that is to be followed when performing work for the lowa
DOT. There is a book of Highway Specifications with changes published twice a year as

Supplemental Specifications.

Stockpile Sampling — A method of sampling fine aggregate by use of a sand probe or
shovel.

Stream Flow Sampling — A method of sampling aggregate by intercepting the
aggregate streamflow with a sampling device.

Verification - The Quality Assurance (QA) test result which is used to verify the Quality
Control (QC) test result. The verification test is run on a split sample of material and
should produce similar results when tested in two different laboratories.

Zinc Chloride (ZNCI,) — A heavy liquid solution used to separate lightweight particles in
aggregate samples by floatation.
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COMMONLY USED ABBREVIATIONS

AASHTO - American Association of State Highway and Transportation Officials
Al,O, — Aluminum Oxide

AB - Approved Brand

Abr. — Abrasion

Abs. - Absorption

ACI — American Concrete Institute
Agg. — Aggregate

AMC - Area Materials Coordinator

AS - Approved Source

CA - Coarse Aggregate

CDM - Concrete Design Mixture
Contr. — Contractor

Corr. - Correlation

CML - Central Materials Laboratory
DME - District Materials Engineer
DOT - Department of Transportation
Dur. — Durability

FA - Fine Aggregate

FM — Fineness Modulus

Frict. — Friction

F & T — Freeze and Thaw

HMA - Hot Mix Asphalt

IA — Independent Assurance

I.M. — Instructional Memorandum
Matls. — Materials

PCC - Portland Cement Concrete

PL — Plastic Limits

QA - Quality Assurance

QC - Quality Control

QMA - Quality Management of Asphalt
QMC - Quality Management of Concrete
RAP - Recycled Asphalt Paving

RCE - Resident Construction Engineer
SpG - Specific Gravity

SSD - Saturated Surface Dry

S & T — Sampling and Testing

TTCP — Technical Training and Certification Program
Verif. — Verification

Wt. - Weight

ZnCl, - Zinc Chloride

MEASUREMENTS

0z. - ounce
Ib. - pound
T. - Ton

in. -inch

ft. — foot

2 . squared
3 - cubed
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SECTION I
AGGREGATE

Today’s highways must have the strength and durability to sustain high volumes of
traffic for many years. Since pavements and base courses of these highways are
composed largely of aggregates, these materials must be of a quality level that will
permit satisfactory performance. Consequently, the role of the aggregate inspector is
vital to securing good highway performance. Design and construction techniques can
never satisfactorily compensate for the use of substandard aggregates. A well-designed
and constructed highway using good aggregates will provide good service for many
years. A well-designed and constructed highway using substandard aggregates will
soon become a maintenance problem. This section contains general information on
aggregates and the tests used to control their quality. Those aggregates commonly
produced and used in lowa will be emphasized, as will the tests that have been
determined through experience to be the best measure of their quality.

lowa requires aggregate for use on administered projects to be certified by producers/
suppliers on the Approved Aggregate Producers list, Materials Instructional
Memorandum (I.M.) 209, App. B.

Aggregates are often
referred to as rock, gravel,
mineral, crushed stone, slag,
sand, rock dust, or fly ash.

AGGREGATES DEFINED
Generally, aggregates are granular construction materials composed of hard mineral
particles, screened or crushed, which are or can be properly sized for the use intended.
Glacial clay is composed of minute granular mineral. However, the term “aggregate” as
used in this booklet will be referring to granular materials that contain, at most, only a few
percent of particles that will pass through a No. 200 sieve.

Reclaimed Asphalt and Portland Cement Concrete may also be recycled into usable

aggregate products by milling or crushing, and properly sized to meet specified
requirements.
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Aggregate Classification

Coarse Aggregate: Any aggregate that is
retained on the No. 4 sieve.

Fine Aggregate: Any aggregate that passes
the No. 4 sieve.

Coarse and Fine Aggregates
Aggregates are frequently referred to as “fine” or “coarse.” There is no universally
accepted particle size that separates fine aggregate from coarse aggregate. We have
chosen the No. 4 sieve as the sieve size with which to make this separation for quality
or physical characteristics tests. All particles which will pass through a No. 4 sieve, and
be predominately retained on the No. 200 sieve, are referred to as “fine aggregates.”
All particles which are retained on No. 4 or larger sieves are referred to as “coarse
aggregate.”

Natural Aggregates
Natural aggregates are all those produced from naturally occurring materials, such as
sand, gravel, limestone, etc., which can be modified by crushing, washing, or screening
as necessary for the use intended.

Synthetic Aggregates
Synthetic aggregates are all those produced from materials that have been
mineralogically altered by artificial means. Expanded shales and clays (lightweight
aggregate), fly ash, slag, etc., are examples of synthetic aggregates.

Manufactured Aggregates
Manufactured aggregates are produced by the mechanical crushing and sizing of either
natural or synthetic materials. Manufactured sand, for instance, could be made by
crushing and sizing either a natural material such as limestone or synthetic material
such as slag. However, even though a manufactured sand can be a natural aggregate,
it cannot be a natural sand. The reason for this is explained in the next paragraph.

Natural Sands and Gravels
Those aggregates referred to as “natural sand” or “natural gravel” result from the natural
disintegration of rock and are produced without artificial crushing. They can, however,
be washed or mechanically sized.

Thus, the term “natural” is used in two different ways. There are natural aggregates as

opposed to synthetic aggregates and natural sands as opposed to manufactured sands.
Consequently, sand made by crushing quartzite or limestone is a natural aggregate but

not a natural sand.
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Reclaimed Aggregates
(IM 209 and IM 210)
Aggregates from reclaimed Portland Cement Concrete (PCC), salvaged Hot Mix Asphalt
(HMA-referred to as Recycled Asphalt Pavement (RAP), Recycled Asphalt Shingles
(RAS), Recycled Asphalt Materials (RAM-combination of RAS and RAP used in HMA)
and Crushed Composite Pavement (CCP-containing both PCC and HMA) may be
produced for use in applications allowed by specification.

Quality control during salvaging operations, processing, and use of these reclaimed
materials is essential.

Aggregate Uses
Aggregates are used in portland cement concrete, asphaltic concrete, bases, subbases,
granular backfills, revetment, etc. A summary of the quality and gradation specifications
for the construction aggregates are listed in Division 41, Construction Materials of the
Standard Specifications.
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SECTION Il
SAMPLING METHODS AND EQUIPMENT

Introduction

This chapter deals with the different sampling methods and equipment. Before
beginning to study, be sure to have a copy of the current Aggregate Reference Manual
prepared by the Technical Training and Certification Program staff.

Importance of Proper Sampling

No other single phase of an Aggregate Inspector’s duties is as important as
obtaining a representative sample. At this point, all of the money and time which

will be expended on the remaining activities of testing and evaluating may be lost or
rendered useless by an improper sampling technique on the part of the Aggregate
Inspector. In other words, if the sample you take is not representative of the total
material, it is absolutely impossible to end up with a test result that means anything. At
the completion of instruction you must know how to obtain a proper sample. Without
this knowledge, it is useless to proceed further into the areas of test procedure.

No other single phase of an
Aggregate Inspector’s duties
is as important as obtaining a
representative sample.

Sampling Frequency

Minimum sampling and testing frequencies required at the time of aggregate
production are listed in I.M. 209. The required minimum aggregate sampling and
testing frequencies of aggregates at time of use (proportioned aggregate) are listed in
the appendices of I.M. 204. Sampling frequencies referenced are minimums and may
need to be increased for reasons such as low or intermittent production and widely

varying or noncomplying test results.

Size of Sample

Refer to Materials .M. 301 in the Field Testing Manual. Appropriate minimum aggregate
sample sizes for the determination of sieve analysis are listed on page 4 of this [.M. The
sample sizes are based on the maximum particle size in the finished products.
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Random Sampling

The sample must be representative of the total of the material being tested. This

is normally accomplished by random sampling. The random sample should not be
obtained because of any particular reason or notion. All material being produced or
used should have an equal chance of being tested. The inspector should not determine
when or what to sample by judging if the material looks good, bad, or average, because
that represents a judgement sample and not a random sample. Random samples are
taken when the plant is operating at the usual rate for that plant.

It must be pointed out that not all test samples are random samples. Normally they

will be the same, but there will be times when the inspector must choose the time of
sampling such as new hammers placed on the secondary crusher, an area of clay in the
quarry, or fine sand seams in a gravel pit. These things will directly affect gradation of
the material and must be checked immediately to keep the material within proper limits.
During a normal day’s operation, all samples taken and tested may be random samples
if all operations are running consistently. Some days will have no random samples
taken, such as the first days to establish crusher settings, etc. Some days will have a
combination of random and check samples. Keep in mind that during normal, steady
production the samples should be taken on a random basis to represent the total of the
material being produced.

Location for Sampling

To help assure that representative samples are taken, one of the following methods will
be used for obtaining aggregate samples: 1) obtaining a portion of the material carried
on a conveyor belt, 2) intercept the complete material streamflow from the end of a
conveyor belt or from overhead bin discharge, 3) sampling from the production stockpile
(only for fine aggregate or as directed by the District Materials Engineer). The preferred
method of coarse aggregate sampling is the streamflow method.

Whichever sampling method is used, at least three separate increments must be taken
for each field sample. Obtaining more than three increments, when possible, will better
represent the material being tested by providing a wider cross-section of the product.

The field sample must also meet the minimum weight requirement as listed in .M. 301
for the product being tested.

38



Conveyor Belt Sampling

To obtain an off-the-belt sample, stop the belt, insert a template, remove all material
within the template, and combine it into the field sample. A minimum of three locations
is required when obtaining a sample using this method. Normally, the belt should be
recharged for each location to help assure a representative sample. In belt sampling,
the ends of the template should be spaced just far enough apart to get an increment
that weighs approximately one-third the minimum weight of the field sample. If the
template does not yield the minimum size of field sample in three locations, additional
locations will be necessary. No less than three separate locations should be used in
obtaining one field sample.

Sampling from a conveyor belt using a template
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Streamflow Sampling

When obtaining the field sample by intercepting the aggregate streamflow, care must
be exercised so that the sampling device passes quickly through the entire streamflow
and does not overflow. At least three separate passes shall be made with the sampling
device when obtaining a field sample. Each pass is an increment of the field sample.

Streamflow Sampling

Stockpile Sampling

Stockpile sampling of fine aggregate may be accomplished by either using a shovel or
a sand probe. When obtaining a field sample by the stockpile method, a minimum of
three increments at different locations around the pile shall be taken. Care should be
used to not sample at the bottom of the stockpile.

Stockpile sampling of coarse or combined aggregate should be avoided. If it becomes

absolutely necessary to obtain a sample from a stockpile, consult the District Materials
Engineer to help you devise an adequate sampling plan.
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Stockpile sampling using a sand probe.
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Sampling Stockpiles for Gradation Confirmation

Stockpile sampling of coarse or mixed coarse and fine aggregate is difficult due to
segregation. When sampling to determine gradation compliance of these materials, the
Contractor, Producer or Supplier will supply equipment such as a sampling bin or flow-
boy to provide a streamflow or stopped conveyor belt sampling location.

An end-loader will open the pile to be sampled in at least three locations. One end-load-
er bucket from each opened area is then placed into the sampling bin and sampled in a
manner to assure representation of the entire quantity.

Alternately, material from each of the opened areas may be combined in a small stock-
pile, carefully blended to minimize degradation of the aggregate, and placed into the
sampling bin.

Avoid obtaining sample increments at the beginning or end of bin discharge due to the
natural tendency of segregation through the bin.

It is not always easy to get a proper
sample, but it is very important to
use all the care you can. Always
remember, if your sample is not
representative, your test results are
not worth the paper they are written
on.

Sampling Records

It is the responsibility of the aggregate sampler to get all the necessary information to fill
out report headings. This may include type of material, intended use, sample location,
T-203 A number, project number (if one is available), contractor who will be receiving
the material, and other general information. The information on the source itself should
include section of the quarry or pit and the bed numbers (quarries) or working depths
(pit). If special processing equipment is used, it should be noted on the reports.
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Samples are taken for either 1) field testing or 2) Central Laboratory testing. Those
samples which are forwarded to the Central Laboratory of the lowa DOT should be
placed in a standard canvas sack and securely tied to prevent loss of material during
shipping. An identification form should be filled out completely and placed inside

the sample sack. Other identification tags should be attached to the tie for shipping
information.

No less than three separate
locations or passes should be used
in obtaining one field sample.

Mechanical Samplers

Mechanical or industrial samplers are used to extract samples from many kinds of
free-flowing materials. While there are many different sampler designs, they basically
function in the same fashion as the methods described above. The design and opera-
tion of the sampler eliminates issues inherent with hand sampling methods, especially
if the production plant is capable of producing a large volume of material. Mechanical
samplers can be installed in chutes or at the end and middle of moving belts. Not only
do they facilitate collecting representative samples, they increase the level of safety by
minimizing exposure to moving components of the stream flow. The practice of collect-
ing production over a sufficient time to produce a representative sample should also be
applied to mechanical samplers. If the mechanical sampling system produces a very
large sample, use the reduction methods described in Materials IM 336 or continue cor-
relations until a minimum time period can be established.

If a mechanical sampler is newly installed, the sampler gradation should be compared
to a manually collected sample with acceptability being IM 216 tolerances. Sampling
should be done in collaboration with the production plant personnel. If stop-belt sam-
pling is used for the comparison, controls for the belt will need to be “locked out” by the
Producer for both safety and to meet MSHA requirements.
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Review

Before you start out to take a sample, you should ask yourself these questions:

1.

2.

Are you sure that your plan for getting the sample is complete?
Have you checked on the approved method of taking the sample?
Do you know the weight of sample that is required?

Do you have the proper tools?

Do you have clean containers at hand for the sample?

After you have obtained the sample, you should ask yourself these questions:

1.

2.

Are you sure the sample really represents the material?
Should you divide the sample and retain part of it?
Is the sample completely identified?

Does your record show the nature of the material, its intended use, and exactly
when, where, and how the sample was taken?
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SECTION Il

FIELD SAMPLE REDUCTION
FOR HMA/PCC VERIFICATION SAMPLES

Introduction

Normally, aggregate field samples need to be downsized to perform the required tests
such as sieve analysis and various quality testing. The sampling technician may also
need to reduce samples into equal halves for correlation testing. Correlation testing is
done between two technicians using separate testing equipment. This chapter, along
with Materials .M. 336, will discuss the approved sample reduction methods.

Importance of Sample Reduction
The technician reducing a field sample of aggregate must keep in mind the ultimate
goal; the end result should be a smaller sample with the same characteristics of the
original field sample.
Sample reduction should be regarded in the same way as obtaining the original field
sample. The resulting smaller samples should be random, representative and the end
result of the reduction process.

Size of Sample

Sample sizes are normally determined based on the largest particle sizes represented
in the product. The required sample size is also dependent on the test to be performed.

Field and test sample sizes to determine a sieve analysis are detailed in Materials IM
301.
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Methods

Splitting:

Fine, coarse or combined fine and coarse aggregate samples may be reduced using a
riffle chute splitter. The material must be in an air dry condition, with basically no visible
free moisture on the particle surfaces. The material should be dry enough to allow the
aggregate to flow freely through the splitter chutes

Note: A preliminary reduction of fine aggregate in a damp condition may be made using
the 2 — inch riffle chute splitter. The resultant sample size shall be not less than 5,000
grams.

Aggregate samples with particles
larger than % inch should be
reduced through a riffle chute
splitter with 2 inch openings. When
the largest particles are % inch
and smaller, the 1 inch splitter is
preferred.

The sample needs to be well-
blended, placed in an appropriate
sized pan no wider than the width
of the row of chutes in the splitter,
and poured across the center of the Riffle Chute splitter
chutes in a manner to allow free-
flow of the aggregate. ‘Dumping’ of
the aggregate into the splitter tends
to cause segregation of the material,
resulting in inaccurate and non-
correlating test results.

The entire field sample must
be reduced, resulting in two
approximately equal increments.

Splitting the sample
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Quartering:

The preferred method of reducing a fine aggregate field sample into approximately
equal halves is the Quartering method. The aggregate must be damp enough to stand
in a vertical face.

The field sample of damp, fine aggregate is placed on a flat, non-absorbent surface,
thoroughly mixed and flattened to an approximate 2 — 3 inch depth. Using a ‘quartering
device’ or straight edge of appropriate size, quarter the flattened pile of fine aggregate
into approximately equal quarters.

When reducing the sample
into halves, the diagonal
quarters are selected for
each half, being sure to
include all fine material.

This method may also

be used to reduce a field
sample to test sample size
by continuing to reduce
diagonal quarters until

the desired sample size is
achieved.

Note: The Quartering
method should be avoided
when reducing coarse or
combined aggregates due
to segregation problems.

Select diagonal quarters.
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October 15,2025 Office of Construction & Materials Matls. IM 204
Supersedes October 17, 2017

INSPECTION OF CONSTRUCTION PROJECT
SAMPLING & TESTING

INTRODUCTION

The lowa Department of Transportation (DOT) has established a Quality Assurance Program (IM
205) to assure that the quality of materials and construction workmanship incorporated into all
highway construction projects is in reasonable conformity with the requirements of the approved
plans and Specifications, including approved changes. It consists of an Acceptance Program and
an Independent Assurance Program (IAP), both of which are based on test results obtained by
qualified persons and equipment.

The acceptance portion of the program covers quality control (QC) sampling and testing and
verification sampling and testing. The IAP portion of the program covers the evaluation of all
sampling and testing procedures, personnel, and equipment used as part of an acceptance
decision (includes contractor, contracting agency, and consultant).

ACCEPTANCE PROGRAM FOR MATERIALS
To fulfill the materials acceptance requirements, several methods are used by the DOT.

Sampling & Testing (Test Report)
Certification

Approved Brands

Approved Sources

Approved Shop Drawings
Approved Catalog Cut

Inspection Report

Visual Approval by the Engineer

The Instructional Memorandum IM 204 Appendices A through W contain the material acceptance

|nformat|on for the type of work being done lt—there—rs—a—eenﬁet—m—werdmg—between—the—append»e

the—ether—s— If there is a confllct in wordrng between the appendlx A through Z and another
Instructional Memorandum, the Instructional Memorandum will supersede the appendix A through
Z.

In_many cases more than one method may be required for acceptance in the 204
Appendices and tables in the back of this quide. For some new or special materials, the
District Materials Engineer may need to determine the most appropriate acceptance
requirements.

In order to provide the Contractor the opportunity to construct a project with minimal sampling and
testing delays, inspection is performed at the source for many materials. Source inspection may
consist of inspecting process control, sampling for laboratory testing or a combination of these
procedures. All source-inspected or certified materials are subject to inspection at the project site
prior to being incorporated into the work. Project site inspections are for identification of materials
with test reports and for any unusual alterations of the characteristics of the material due to
handling or other causes. Verification samples secured by project agency personnel of source-
inspected, certified, or project processed materials are also required for some materials in order
to secure satisfactory validation for acceptance.
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When certification procedures are required, the Contractor may, on the Contractor’s own
responsibility and at the Contractor’s risk, incorporate these materials into the work.
Acceptance will be based on satisfactory certification and compliance of the test results
of any verification samples. When verification samples are not taken, acceptance will be
based on satisfactory certification.

A. SAMPLING & TESTING (TEST REPORT)
When a material is sampled and tested, the results will be documented on a construction form
or a test report. There is quality control sampling and testing done by the Contractor or
producer and verification sampling testing done by the Project Engineer, the District Materials
Engineer, the Central Materials Laboratory, or an independent laboratory.

In many cases, in addition to sampling and testing, some other type of acceptance method
will also be required. Sampling and testing may be done at the project, supplier, or source
depending on which is the most appropriate.

B. CERTIFICATION OF COMPLIANCE
For many materials, a fabricator, manufacturer, or supplier is required to provide the Project
Engineer with a certification document stating that the material meets the requirements of the
plans and specifications. In most cases, the fabricator, manufacturer, or supplier must also be
on an approved list in the Materials Approved Products Listing Enterprise (MAPLE). For some
of these materials, sampling and testing is also required before final acceptance. The
certification comes in a variety of forms:

e Stamped or preprinted on truck tickets as with aggregates,
e Stamped or preprinted on invoices as with Portland Cement and asphalt binder,

e Stamped or printed on the Mill Analysis as with reinforcing steel, structural steel, and other
metals,

e Furnished as a separate document with each shipment as with zinc-silicate paint,
engineering fabrics, epoxy coatings, and dowel baskets,

e Stamped or printed on a list of materials for each shipment as with CMP, concrete pipe,
and corrugated plastic subdrain,

The inspector will verify that the certification has been entered into DocExpress.

C. APPROVED SOURCE

(May also be referred to as “Approved Producer, Approved Supplier, Approved Fabricator, or
Approved Brand”) The source, producer, and the material must be evaluated and approved
by the Office of Construction and Materials according to the appropriate Materials IM in order
to be used on a project. Once a letter of approval is issued, the source or producer is approved
for use on projects (with the exception of steel fabricators and precast concrete plants).
Approved products, sources, and producers are listed in the Materials Approved Products
Listing Enterprise (MAPLE). Approval for a source or producer may be rescinded at any time
if it no longer meets the requirements of the IM. The plans, developmental specifications, and
special provisions may also contain lists of approved sources.
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The project inspector will document information about this material such as product name,
source, date, producer, and lot number in the project files.

Most approved sources also require a certification.
D. APPROVED WAREHOUSE STOCK

For some items made up of miscellaneous materials, inspection and approval will be done by
the District Materials Engineer at the supplier's warehouse.

E. APPROVED SHOP DRAWING & APPROVED CATALOG CUT
This information must be submitted to, and reviewed by the lowa DOT Design Office or
Bridges and Structures Office, before the material can be incorporated in the project.

F. INSPECTION REPORT
The project inspector must have a copy of the final inspection report prior to incorporating the
item into the project. The report will vary depending on the Materials IM requirements for the
item fabricated. Final acceptance is by construction personnel at the project site, and is based
on the proper documentation and the condition of the component.

G. VISUAL APPROVAL BY PROJECT ENGINEER

(May also be referred to as “As Per Plan, Approved By RCE, or Manufacturer
Recommendations”) The project inspector must document information about this material
such as product name, source, producer, lot number and date produced in the project files.
The inspector will make sure the material meets the requirements of the plans, the Engineer,
or the manufacturer before the material is used. Visual approval requires construction
personnel to visually inspect the material to determine if it complies with the specifications.
Visual approval is appropriate for non-critical items such as sod stakes, where compliance
can be readily determined by visual means. If there are questions on specification compliance,
samples will be taken for testing.

INDEPENDENT ASSURANCE PROGRAM

The IAP evaluates all sampling and testing procedures, personnel, and equipment used as part
of an acceptance decision (Includes Contractor, Contracting Agency, and consultant).
Independent assurance includes evaluation based on:

Calibration checks

Split samples

Proficiency samples

Observation of sampling and testing performance

The test method and the frequency of test are in the Appendices. Calibration checks and
proficiency samples testing is covered in IM 208.

SMALL QUANTITIES

The FHWA allows and encourages alternative acceptance methods for small quantities of non-
critical materials. Appendix X contains a list of those materials and maximum quantities for
which alternative acceptance methods may be appropriate. The Project Engineer or District
Materials Engineer may still require the normal acceptance method for a material when it is
considered critical in the intended application.
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IM 204 APPENDIXES

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E

Appendix F
Appendix H

Appendix |

Appendix K
Appendix L

Appendix M
Appendix P
& Fog Seal)
Appendix T
Appendix U
Appendix V
Appendix W
Appendix X
Appendix Z

Roadway & Borrow Excavation & Embankments

Soil Aggregate Subbase

Modified Subbase

Granular Subbase

Portland Cement Concrete Pavement, Pavement Widening, Base Widening, Curb
& Gutter & Paved Shoulders

Asphalt Mixtures

Structural Concrete, Reinforcement, Foundations & Substructures, Concrete
Structures, Concrete Floors, & Concrete Box, Arch & Circular Culverts

Concrete Drilled Shaft Foundations

Cold-In-Place Recycled Asphalt Pavement

Granular Surfacing/Driveway Surfacing

Concrete Bridge Floor Repair & Overlay & Surfacing

Surface Treatment (Seal Coat, Microsurfacing, Slurry, Joint Repair, Crack Filling

Base Repair, Pavement Repair

Granular Shoulders

Subdrains

Water Pollution Control, Erosion Control
Acceptance of Small Quantities of Materials
Supplemental Guide, Basis of Acceptance

62



“Josulbus joofoid 8y} Agq passauym pue Jo uoioallp ay) je Buidwes ay) ul ISISSe |jeys J00ejuod ayj Jey) seiedipul Y1NOD/30Y 'F10N
"80uel|dwod jsed umoys Sey Jey} [|om paysiigesa ue woly Jajem jo Buidwes snem Aew 3NG (1)

63

9]a10u0) Juswabeuely AjEND-DND 10}0BJUOD-YINOD pueig panoiddy-gy

JOJIUOIN-IN AiojelogeT [enuad-Tq10 Bunsa] g Buldwes-178S

uolesylIdsA-A Jasulbug sjeusie 1oMSId-ING Buimeliq doys panroiddy-qsy

aoueInssy juspuadapul-y| Jasuibug josfoid/iesuibugy uononaisuo uspisay-30Y JusWIale)S UoIBoYISD) -8 280In0g paroiddy-Sy

(1)
Alddns jediounw
wioJ} Jayem ajgejod 92Inos H1NOD paisa] (zZory)
Joj palinbal JoN 1410 id | /l /304 A qen Jajepm Buxiy
pelse (2c09€1Lv)
70°9¢Y av qen poy Jexoeg
€0°9¢y'20°9cY pelsa | (C0°9€LY)
‘10°9€Y qen Js|ess juior
(€0LPY)
aInXiwupy
€0r av | Auenp Buipiejay
(€01 P) Xiwpy
€0r av | Auenp | Bunpay Jajepm
(€0Lp)
aInXiwupy
€0r av | Auenp Buiuresuz a1y
(G0L¥)
spunodwo)
/0°S0¥ av Buung Jes|o
(G0L¥)
pe)sa | spunodwo)
Sov qeT Buuny
(be|S @oeuing
jse|g paje|nuels
v T6Y SY | Auenp | punoi) s4999
116V Sv | Auenp (807#) usv Ai4
o (LoLy)
L0Y SY Ajlenp | juswa) puepod
ajeIpawiaju|
(Gl1¥) esie0n
602 IS\V2 -a)ebaibby
(0L 1) sul4
602 Sy -sojebalibby
NOILD3dSNI 323N0S
Ad 3ZIS Ad AdAL Ad 3ZIS Ad
14043y 1S3l JTdAVS | 'O3Yd | TTdNVS 1%S 143y 1S31 | ANdAVS ROE}SE| ITdINVS SINI
aaLvi3y 2 3Ll

S1Ss3l NOILONYLSNOD

FINV.1dII0V ¥O TVINILYIN

SHIVINTY 1'2S NOILVIIJIMIA ? IONVINSSY LNIJAN343ANI JOYULINOD ALITVNO 40 AOH.L3N
0 xipuaddy GG |\| ©9S sSnosue|[BoSIA R [eIn}onJs-UoN DDd
siun (SN) 3 xipuaddy (O-IND) 81eI0UOD Juswabeuey Allend ‘01EZ ‘Z0€Z ‘10€C ‘Tleg ‘102 ‘TIe UoHoas 202 ‘Gl 199030 sapasiadng
02 NI "sieiN SY3IATNOHS AIAVd ® ¥IALIND ® 9UND G20z ‘Gl udy

ONIN3IAIM 3SVE ‘ONINIAIM LNIWIAVC ‘LNINIAV FLIAIONOD LNIWID ANV1LYOd
Aousanbal4 wnwiuip-aping Bunsa] g Buldwes




‘Aiojeioqen] [esjua) uoieuodsuel] Jo Juswiyedaq emo| ay} Aq palsa) aq Aew sajdwes asay) ‘jenoidde Joud
Ui “Aloyine Bunoelyuod ayy Aq pajdwes aq Aew sajdwes asay] "palinbal jou ate NG 8y} Aq pajdwes sajdwes Jojuow Jo sajdwes uonediaA ‘Buipuny [ejapa- ou yum syoafoid Aousbe |e00 J04TF1ON
‘palinbal jou aJe S)s9) ‘Y| ‘@oueInssy jJuapuadapu] spund |elapa- ou yyum sjoafoid Aouabe [eoo Jo4 :JION

“Joaulbus j0afoid ay} Ag passauym pue jo uoljoallp ayj je Bujdwes ayj ul ISISSE ||eys J0joejuod 8y} Jey} sajedipul Y1NOD/30Y :J10N
‘Bunsa) pue Buljdwes [osyuod Ayjenb Bujwiopad 1oy a|qisuodsal si Joauibus ay} ‘papiroid jou s| uoioadsu| Jueld payika) Usupl ;310N
"JINQ 89U} 4O uonalosIp 8y} je siseq joafoud Jad e uo Jo yoeoidde weisAs Aq paysiidwoooe aq Aew | "TS1ION

9])210u0) Juswabeuep\ AlendD-OND

uoHEOULIBA-A
soueINssy Juspuadapul-y|

1019BJU0D-HINOD
Kiojeloge [eUSD-TH1D

Jeauibu3 sjeusiel 1MSId-IING

JssuIbug 108l0id/I188uIBu UOIIONIISUO) JuBpISey-J0Y

J0}UOI-N

JUSWREIS UOHEDYILED -HaD

Bunsa] 3 bujdwes-178S
Buime.q doys panrosddy-qsy

921n0g paroiddy-Sy

60C SvY Ajengp
HINOD |  wb 000l ZZS NI | dYINOD 10¢ 19 'dg
agoud ypum
o|qeoldde
10N HINOD |  wb 000l ZZS NI | d{INOD 125 ‘80¢ ISION
3ana yoeloudyy Vi
CO:O:UO._Q JoaMm-/|
MOJ J0 + Aep | 9€ee
JuswIsul 150} ‘Aep/| HINOD 90€ | OWD-UON
10} /28 NI 30y FOE I a|dweg /30y A H1INOD FOE I Aep/L | HINOO 20¢ pes
Ina yoeloud/ Vi
3oom/g
uononpoud + Kep 1 o¢c
USRSl 1s9) ‘Aep/L | HLNOD 90¢ oD (FF1v/oriy)
10} 05 I 30y LOE NI s|dweg /30y A | 0v2008 | HINOD FOSINT | A200SL/L | ¥HLINOD 20¢ pes aul4-sejebalbby
NOILO3dSNI INV1d
5% SvY Ayienp as [esousD)
5% SvY Ayienp sleg a1
16v SY Ajiengp sjamoQ
(]57%]
Juswiadlojulay
GRS
NOILD3dSNI 303N0S
Ag EVA Ag 3dAL Ad 3z1S Ag
1¥0d3d | 1S3L | FIdWYS JOENE! J1dWYS 13S | Ld0d3d 1s31 I1dNYS JOENE! EREVS SII
Q3lvi3y ® WLl
slis3al NOILONYLSNOD
IONV1dIIIV WO VINILVIN
SYUVINTY 1'8S NOILLVYOIINEA 8 3ONVYNSSY LNIANIJIANI TO0YLNOD ALITVND 40 QOHL3IN

suun (sn) 3 xipuaddy

¥0Z NI "SiieiN

0 xipuaddy GEG |\|] 89S Shoaue||2osI|Al § [eINjons-UoN DDd

(D-ND) 81810U0Y Juswabeue Ayend ‘01LEZ ‘20EC ‘T0EC ‘Clee 102¢ ‘T2l uonoaes

SYAATNOHS A3AVd ® “HILLND ? g4ND

ONIN3IAIM ISV ‘ONINIAIM LNIWIAVC ‘INIJNIAVC JLIHONOD LNINID ANVILHOd

Aouanbai4 wnwiuin-aping Bunsa] ¥ budwes

¥20Z ‘Gl 41990300 sepasiadng
G20z ‘Gl |udy

64



-Kiojeioqe] [enua) uoneuodsuel] jo Juswpedaq emo| ay) Aq palsa) aq Aew sajdwes asay) ‘jenosdde Joud
Ui “Aloyine Bunoeayuod ayy Aq psjdwes aq Aew sajdwes asay | "palinbal jou ate NG ay} Aq pajdwes sajdwes Jojuow Jo sajdwes uonedyaA ‘Buipuny [eijepa4 ou ypm sjoafosd Aousbe |E20T J0O4TF1ION
‘paJinbai jou ale s)se) ‘Y| ‘@ouelnssy juspuadapul spun4 [eJjapa4 ou ypm sjoafosd Aousbe |eooT Jo4 :JION

-199u1bus 108f0ud By} Ag passauym pue Jo uoidallp ay) e Buljdwes sy} ul ISISSe [[eys J0JOBJUOD dy} Jey} saledipul ¥INOD/ADY :J10N
‘punodwod Buund 1o} 1daoxa ““spA ‘bs 000z uey) ss9| si Aynuenb xiw uaym pasinbai jou sajdwes Ayend :310N

‘Bunse} pue Buidwes jos3uod Ayjenb Bujwiopad Joy ajqisuodsal si Jeauibus ay} ‘papiacid jou si uonoadsul Jueld paue) usypi ;310N
“JINQ dY} JO uonaIdSIp 8y} Je siseq Joaloud Jad e uo 1o yoeoidde waisAs Aq paysiidwosoe aq Aew | T31TON

a)a10uo0) Juswabeuely AEND-JND
JOylUOIN-IN

uonedyLIsA-A

9aoueINssYy juspuadapul-y/|

10}0ENU0D-H INOD
Aiojeioge |enuaD-THLO
Joauibug sjeusiep Jouisid-3NG

Jasuibug 108foid/1esuiBug uoponsuo) Juapisey-30Y

JUsWale)S Uoedlile) -HeD

puelg paroiddy-gy

Bunse | @ Buldwes-18s
Buimeiq doyg panoiddy-qsSy
82In0g panoiddy-Sy

Ina
Aq pauinbai
se Jo pauodal
Alsnoinaud
Jou saydjeq
10| ajdweg gisike] jud | oL | 30d/ana W £0v av | Anenp Salnjxiupy
(Be|s aoeuing
}se|g paje|nuels)
1410 asl Josfoud/y ana A peoT yoe3 ued SV | Auenp | punoio)s4899
gisike] g6l yooloudyy 3ana A 0%¥2008 peo yoe3 Mo Sv | Ayenp usy Al4
Ko PIBIA
216028 | HLNOD 0000L/L | HINOD Juswa)
(Tory)
1410 g6l yooloudyy 3na A peo yoe3 icle) SV | Auenp | juswag puejpod
1410 ql 05 Josfoudy, ana A 60C sv | Aueno
HINOD FOE I IS NI | dINOD 10€ | 9 ds
HINOD FOE I IS NI | dINOD 80E ISI0N
uoponpoud JINa yo8loud/ Vi
MO| IO Yoam/| + Aep @ INDO
WENIIST] b 1593 ‘Aepy) H1INOD 90€ -UON
10} 72G NI 304 | 1O NI s|dweg /30y A HINOD LOE I Aep/L | HINOD 20¢ pes
ETNe yooloud/| VI
CO_HUJUO._Q v_®®>>.\N+>mU ﬁ alelpawiaju|
JuaniwIBUl sk 1s9)'Aepy| Y1NOO Ao 0051/L 90¢ OWO | ‘(GIT¥) @sieon
1o} OEG I 30y FOE I a|dweg /30y A 072008 | ¥INOD FOE I OND | dINOD 208 pes -sejebalbby
NOILO3dSNI INV1d
Ad 3ZI1S Ad IdAL Ad 3ZIS Ad
18M0d3d | 1S3l | ‘dAVS ROENRE| I1dINVS 18S | 1¥0d3Y | 1S3L | IIdAVS LOENE! I1dAVS SII WaLl
a3Lviay e
S1S3L | NOILONYLSNOD
3ONV.1d300v HO IVINILYIN
SHUVINTY 1'8S NOILVOI4INIA ® FONVENSSY LNIANIJIANI TOYLINOD ALIIVNO 40 QOH1aN

sjpun (sn) 3 xipuaddy

¥0C NI "SheiN

0 xipuaddy GEG || 89S Snosue||90sIA @ [eInjons-UoN D0d

(O-ND) 81810U0D JuBWaBeURN ANEND ‘01EZ TOEZ 10EC ‘€lee 102¢C ‘Zelc uonoas
SH3ATNOHS A3AVd *® ‘HIALLND ® 94ND
ONINIAIM 3SVE ‘ONINIAIM LNIWIAVd ‘LNIWNIAVC FLIHONOD LNINID ANV1LYOd

Aouanbal4 wnuwiuipn-aping Bunsa | ¥ bujdwes

202 ‘G| 19q0}00 sepasiadng
G20z ‘Gl ludy

65



‘Ai0jeioqe] [esnua) uoneuodsuel] jo Juswpedaq emo| 8y} Ag palsa) aq Aew sajdwes asay} ‘leroidde oud

Ui “Aioyine Bunoesjuod ayy Aq pajdwes aq Aew sajdwes asay] "paldinbai jou aie JNQ 8y} Aq pajdwes sajdwes Jojuow 10 sajdwes uonedylaA ‘Buipuny [elapa4 ou yyum sjoafoid Aouabe |00 104 TF1ON
‘paJinbal jou ale s)s8) ‘Y| ‘@ouelnssy Juspuadapu| spun4 |[elapa4 ou yum syoafosd Aouabe |eoo 104 :JION

‘nealng s|eualel\ ' UONONIISUOD By} WO} d|qe|ieA. G| | I# Wwio4 10N

“J99ulbua 108loid ay} Ag passauym pue Jo uoioallp ay) je Buiidwes ayj ul ISISSe [[eys J0JoBJuU0D 8y} 1y} sajedipul YINOD/ADY :J10N

‘punodwod Buuno 1oy 1daoxa “'spA ‘bs 00Oz ueY} SS9 sI Alpuenb xiw uaym palinbai jou ssidwes ANlenD 310N

"“JINQ 8y} Jo uonaIosIp ay) Je siseq joafoid Jad e uo 1o yoeoidde walsAs Aq paysidwoooe ag Aew | TFTON

"pasn s| Ajunjew usym pasinbai suon,,, (*Ajuo Arewd pue sjejsisju)) Bunss) uonewloul 1osfoid [euonippE o} ge [eus) O} JUSS $8100 SSBUXIY) VI,

9)810u0) Juswabeue AlEND-DND 10)0BJJU0D-Y1NOD

I0JUON-IN Aiojesoge] [enuad-ToLD Bunsa g Buldwes-18S

UonEeYUBA-A Josuibu3 sjeusle\ 10USIg-3NG Buime.q doys panroiddy-qsSy

aouelinssy HCOUCOQQUCT(_ mec_mcm uom.—ohn_twmc_mcm UoljonJisuo) JuspIsay-340H juswiajels uonediiua) -ue)d 92IN0S U®>OLQQ<|W<

Ina
Aq paJinbail se Jo (Sory)
pauodai Ajsnoinaid punodwo)
Jou saydjeq sjdwes 1410 1b/L yoleqy| Ele A SO  Ppajsal Aijend Buunp
141D ulgy | JA/@2IN0g/L ana A iz Sy Aijenp asn [esousD
THLD | legen | | 4A/e9IN0S/L ENle A 15 Sy Aueno sieg ol
8€0° 157 Alquiessy
WD IS SV Aienp 19yseg [omod
Jeq
YLD | [9mop | | JA/e9In0S/L Ele A georsy sy Aijend sjomo(
“JUBWIBvIOoUIRY
|09l
Kep/| 30y €€ | uogenueouoy | UOHN|OS 8PUOIYD
NOILO3IdSNI AV
3ZIS
Ag 3718 Ag 3IdAL Ad 3 Ag s
143 | Ls3L | Idwvs | O34 ‘dAVS | 18S | Ld3d | 1S3L | 1dwvs |  ©3™d | 31dnvs Wi WaLI

a3lviay 3 sis3al NOILONYLSNOD

3ONV.1d330V HO TVINILYIN

SHAVINTY 1'8S NOILYOI4IM3A ® JONVENSSY LNIANIJIANI JOYLNOD ALITVYND 40 QOH.13W
0 xipuaddy GEG |N| 99S SNOSUE|BISI|A 9 [BINIONIIS-UON DDd
spun (SN) 3 xipuaddy (O-IND) 81210U0D Juswabeue Ayend 01€Z ‘20EZ ‘T0EZ ‘€heg ‘102C ‘TZhe Uonoas 202 ‘Gl 18qojoQ sepesiadng
. (1 1
¥0¢ NI ‘sieiN SY3IATNOHS AIAVd ? ¥311NOD ® 94ND G20z ‘Sl |udy

ONINIAIM 3SVE ‘ONINIAIM LNINIAVC ‘LNIFWIAVC FLIHUINOD LNIWID ANVILIOd
Aouanbai4 wnwiuiy-aping Bunsa] ¥ budwes

66



‘palinbai jou S| | ‘Jauueds | |\ e buisn ssauoiy) Juswaned Bujuiwiaiap si Ajuoyine bunoenuod syl aiaym syosfosd uQ J1ION

"JINQ 8U) Aq pajenjens pue pajsa) aq Aew Buisa) uoneoian ssauyjoows ‘Buipuny jelapa{ ou yym sjosaloud Aousabe |00 104 :JION

‘Alojeioqe] [esua) uoieuodsuel] jo Juswpedaq emo| 8y} Ag palsa) aq Aew sajdwes asay} ‘jeaosdde Joud

Ui “Aloyine Bunoelyuod ayy Aq pajdwes aq Aew sajdwes asay] "palinbal jou aie NG 8y} Aq pajdwes sajdwes Jojuow Jo sajdwes uonesyuan ‘Buipuny [eijapa ou yym sjoafoid Aousbe [eooT Jo4 :J1ION
‘palinbal jou aJe S)s9) ‘Y| ‘@oueInssy Juapuadapu] spund |elapa4 ou yyum sjoafosd Aousabe [eoo 104 :J1ION

‘neaing S[eldlel\ ® UONONIISUOD Sy} WOy d|qe[leA. G| | 3# Wio4 TJ1ON

"J198u1bua 109(oid ay) Aq passauym pue jo uondalip ay} Je Buidwes ay) ul }SISSe ||BYS JOJOBIIUOD 3y} Jey} sajedipul Y1NOD/ADY :J10N

‘punodwod Buno 1oy Jdeoxe “spA "bs 000z uey) ss9o| st Aynuenb xiw uaym paldinbai jou sejdwes Ayend 310N

"JINQ 8Y} JO uonalosIp ay) Je siseq joaloud Jad e uo Jo yoeoidde weisAs Aq paysidwoosoe aq Aew | TS1ION

"pasn si Ajunjew usym paiinbai suoN,, (‘Ajuo Atewld pue sjejsisiul) Bunss) uojeusojul 308foid [BUOHIPPE 104 G [BJUSD O} JUSS SBI0D SSBUNDIY) V|,

9]210u0) Juswabeuely AlenND-OND 10}0BIUOD-HINOD
JoyuoON-IN AiojeloqeT [enued-TqLO Bunse] B Bujdwes-13s
uonesyUdA-A Josuibu3 sjeusie 10WsIg-3ING Buimeiq doyg panosddy-qsy
aoueINssy Juspuadapul-y| J99u1bu] 108[oid/198uIbUT UOIONIISUOY JUBPISEY-TOY juswalejs uonesiue) -ue)d 921n0g paroiddy-Sy
ana %01 3INg A HINOD | %001} HLINOD %€ | ssauyjoowg
ana #SUoIe20| O ]
WINWIUIN, 304 #s 0002/} A
LN
AS 005> way awna %01 | Y1INOD v o 8}aJouo)
pig 10} 96€ NI 995 30y As 000z/1 /30y A IvE ‘Ove #SSOUNOIY L pauspleH
S)9s € WnWIXejy 1410 A2 00001/) 30 0€S '82€ 72€ | QWD swesg
G113 30y Aepjz 30y 8z¢ ‘I12¢€ ‘91¢ wSweeg
30y £2000L/L 30y PISIA 8peID
inod/| Uiy
*Ajuo wioy xiw Apeas Ao
X} 10 ysiuly puey Jo4 30y 004/1%0.002/1 30y A 1€ dunis
ana yoofoudy) ] JND
xiw Apeal £o 1Z¢ -UoN
Inodpsey | Uiy 30y 004/1'A2 00L/1 30y A GLi3 g1e Iy
ana yoofoudy) ]
juswnoop xiw Apeal
'R SSBUIIM 1S9} xiw Apeay Ao A2 00L/1L 1z¢ o]/lle}
QD “Inodpssy | Uy 30y 00z/1'%2 00211 30y A GLl3 | ¥INOO ‘A0 05¢/L | YLINOD 5 diy | syesouo) opseld
NOILD3dSNI 3avio
3ZIS
Ag 3718 Ag 3dAL Ag 3 Ag R
143 | LS3L | 3dwvs | O3u4 'dAVS | 18S | Ld3y | 1S3L | 1dwvs |  ©3™d | 31dnvs Wi EM
a3aLviay ®
sls3lL NOILONYLSNOD
3ONV.1d330V HO TVINILYIN
SYUVINTY 12S NOILYI4I¥3A ® IONVENSSY INIANIJIANI TOYINOD ALITVND 40 AOH13W
9 xipuaddy GEG | 99S SNOBUR|[9ISI R [BIN}ONIIS-UON DDd
spun (SN) 3 xipuaddy (O-IND) 81210U0D Juswabeue Ayend 01€Z ‘20EZ ‘T0EZ ‘€1eg ‘102C ‘TZhe Uonoes ¥20¢ ‘Sl 18qojoQ sepsesiadng
. (1 1
¥0Z NI 'siielN SHUIATNOHS A3IAVd ® d3L1IND ? g4ND G20Z ‘Gl ludy

ONINIAIM 3SVE ‘ONINIAIM LNINIAVC ‘LNIFWIAVC FLIHUINOD LNIWID ANVILIOd
Aouanbai4 wnwiuin-aping Bunsa] ¥ budwes

67




Aouanbai4 wnwiuin-aping bunsa] ¥ bujdwes

"Josloudy|, Aouanbaiy sy} Je I B3 Jo uonaIsIp ayy Je paydde aq Aew yoeoudde josfod v,

UONEOULIBA-A
@oueInssy juspuadapul-y|

fiojeioqeT [enuad-Td10

JsauiBuz sjeusie | 10LISIQ-ING
Joauibug 108(0id/198uIBug UORONISUOD JUBPISEY-JOY
J0J0BJJUOD-H1INOD

JUSWa)E)S UoNEdILBD -1

Bunse] 3 buldwes-193

Buimeiq

doys panoiddy-asy
99In0g paroiddy-Sy

pueig panoiddy-gy

paunbal Ina 1) yosloudy) 304 A 0% Sv | enpisay voisiwg
8[)og duseld _ i i
sjuawdiys |je 6o U89 SvY }OEQIND
yoeolddy
swiaysAg "
1410 by XN JIna A fyenp
sofepal ., 10 100002/} €ze
sjuswdiys jle 6o MINOD ) v Jopuig yeudsy
Ina upzo y Seomy| JERY A dsa
18} 1881
Aepy) e|dwes
Ao MINOD | wboooL fep [ yinoo
Sjue|d Xl Wni@ Jey /i iSO
__ Lyoeoiddy
9IZ I ¥ vl
304 SueIs™s S MINOD | e ioe s (ZZ7%) oweboibby
%02 YINOD YINOD TOE I 101/ €€ ‘90€ ‘Z0E uolepels
| AN e | +hepisyisal /304 A0 petiquiod
Iz I A
‘Aepy|, a|dwes
1410 'q10G | uoL 000°0Z/) Jna A fyenp (£0¢7) seiebeibby
NOILO3dSNI LNV1d
se[buiys
905 sy Jeydsy pajohosy
T av 1eby asesjay
— SYOBQIND
Lev sv ® suois|nw3
Ity sy Japuig }leydsy
— (T
0167 sy awi pejelpAH
— (zz1v)
0c sv aul4-sajebalbby
(T
802 v 9s1e0)-s9)ehaIbby
NOILD3dSNI 394N0S
Ag 32IS Ad JdAL Ad 321S Ad
140d3y 1831 | 31dAvS QOERE I1dWYS 138 | 1¥0d3¥ | 183L ERELVS 034 | TWVS SINI @3LY13Y
B WaLl
1S NOILYOIIY3A B JONVLdI00V s1s3lL NOILONYLSNOD
SHYVINIY ‘JONVHNSSY LNIANIJIANI 0YLINOD ALITYND 40 QOHLIW HO TVIH3LYIN

syuun (sn) 4 xipuaddy

¥0Z INI "SheiN

€1cc ® €0€¢ uonoss

S3FANLXIN LTVHASY
Aousnbal4 wnwiupn-aping Bunsa] ¥ budweg

LZ0Z ‘61 18qojoQ sapasitadng

€202 L1 1840100

68



‘JINQ Ul Aq pajenjeas pue pajsa) aq Aew Bunsa) uoleonluaA ssauyioows ‘Buipuny [eiapa4 ou yum sjosfosd Aousbe |eo0 104 :JTON

‘Ai01eI0qET [BAJUSYD UONEUOdSURL] JO Juswiedag emo| ay) Aq paise) aq Aew sajdwes asay) ‘jeaoidde Joud Yyupa

‘Aioyine Bunoenuoo ayy Ag pajdwes aqg Aew sajdwes asay| "palinbai jou ale JNQ 9y} Aq pajdwes sajdwes Jojuow Jo sajdwes uonedyuaA ‘Buipuny [esapa4 ou yum sjoafoid Aousbe |eoo 104 :JION
‘palinbal jou aJe s)s9) ‘Y| ‘@oueInssy Juspuadapu| spun4 [eiapa4 ou yum sjosfosd Aousbe |eoo 104 :JTON

‘jJuawaoe|d iakejiajul jo Aep yoea xiw pajoedwosun

JO X0q |euoijippe auo }sed| Je ujejal pue ajdwes ‘qe| JOLIISIP pue 10}oejuod ay} Aq paisa} (s)osjdwes xijw pajoedwodsoun pasinbal ayj 0} uoijippe ul ‘uoi}oniysuod iaAedajul 104 JTON xxx
‘Juswaoe|d sakejsayul jo sjdwes sopulq s.Aep jse| pue }siiy 3y} uo 3s93 YOSIN 9y} wiopad pue ‘Aep yoes "3 | ajdwes ‘wnwiujw e se ‘uoijonsuod tahetdjul 104 :JTON««

“199u1buz 303foad ayy Aq passaulm pue jo uonoauip ayj} je buiidwes ayj ul }sisse |jeys 103oe43uo) ayj jeyj sajedlpul ¥Y1INOJ/AJY :I1ON

*Xiw Jo suo} 000z 4epun paiinbai jou Ayjenb ajebaibbe pue Ajijenb Japuiq jjeydse 1oy ajdwes uonedslidA v ;310N

*JINQ 3y} Jo uonauasip ayj je paijdde aq Aew yoeoidde walshs vy ,

Kiojesoge [eusD-TH1D Bunse] g Budwes-13s
uonesyLsA-A Jaaulbu3 sjeusie 1osIg-JING Buimelq doysg panroiddy-qsy
aoueINSSY Juspuadapul-y| Jaaulbug j09foid/i9auibug UORONIISUOY) JUBPISOY-TDY juswelels uoedyiua) -Hen 92In0g panoiddy-Sy
J0JOBIUOD-HINOD puelg paroiddy-gy
Ina %01 Ina A dINOD | %001 %00} dINOD | 198 SsaUYlooWS
9c05+-sd
8100 Yourg 304 ol jo | 8INOO A 10 | fusuaq wior
A0 7005155
aInxI peyoedwo)
Ina Aosfoidpol | Ina vl = SPIOA
dINOD = 1 SSBUNOIYL
0|/g ul
goy | YU8UN 101 /304 A bee 0ct “Aysuag 1ey
(popaau se 1s9})
pajdacoe
a|dwes | YINOD 73 Aynyisuss
1410 qroL | Inun gogz Jed suoy phosy A Z0°€0EZ By P
000°04/} 8|dwes  oge .
Ul suo} 005 ‘TeE BIT
1e 9|dwes x| 391
Horoiddy swalshs ) \og vi — MINOD | meceimeoe | SPOAGETY NN
NI ana al oy Repy| 188 phody dINOD aloy £0¢g Jod sy 30y | BEE Z5E 95ze Aysueq) e peeduwoaf
£0¢£z Jod sy A 0S¢ ‘72 T2e .
NOLLO3dSNI 3aVyD
Ag 3218 Ad JdAL Ad 378 Ag
1¥Od3y | 1S3L | F1dWVS NERE IIdAYS | L1$S | 1¥0d3¥ | 1S3AL | TIdWYS QOERE F1dINVS SINI @3LY13Y
B WALl
1S NOILYOIIY3A B JONVLdI00V slsalL NOILONYLSNOD
SHYVIIY ‘JONVYNSSY LNIANIJIANI T0YLNOID ALITYND 40 QOH13W HO TVINILYIN
syun (sn) 4 xipuaddy €122 '® €0€¢ uondas 1202 ‘61 489q0)00 sepssiadng

¥0Z INI "SheiN SIHNLXIN LTVHASY €202 ‘Ll 189010

69




‘Aiojesoqe] |esjua) uonepodsuel] jo Juswpedaq emo| sy} Ag paysa) aq Aew sajdwes asay) ‘jenosdde Joud UYppa

‘Aoyine Bunoenuos ayy Aq pajdwes aq Aew sajdwes asay] ‘palinbai jou aie JNQ au) Aq pajdwes sejdwes Jojiuow Jo sajdwes uonesian ‘buipuny jesapa4 ou yum sjosfosd Aouabe |Bo0T 104 :JTON
‘palinbai jou aJe S)$9) ‘Y| ‘9ouelinssy Juspuadapu] ‘Buipuny [eiapa4 ou yym syoaloid Aouabe o0 104 :JION
“J98u1bug 199(01d By} Aq passaulm pue Jo uonoalIp ay} Je Bulidwes sy} ul isIsse |[eys J0JoeAuUOD dy} Jey} sajedipul YINOD/ADY I10N
‘aoueldwod 1sed umoys sey ey} ||om paysiiqelss ue wouly Jayem jo Buidwes anlem Aew 3N A (2)

I0)UOI-IN
UONBOULIBA-A

aoueINssy juspuadepul-y|

J0}0BIJUOD-HINOD

neaing sjeusjel Uoionisuo)-giND
Joauibu3 sfeusiel JoMsId-3ING
Jssuibug 108loid/I198uIBug UOIONIISUO) JuBpISeY-JOY

JUSLIBJE)S UONEOILSD — UeD

puelg paroiddy-gy

Bunss @ Buldwes-|8S
Buime.iq doyg panosddy-qsSy
92In0S panoiddy-Sy

(g01¥) Jead
10°S0% av ‘punoduio Buung
3Na Aq paiinbai se
Jo papodal Ajsnojnaid pajsa| (S0L¥) 8Hum
Jou sayojeq s|dweg ano 1b} yoreq/} Ina A S0y Sy qeq ‘punodwog Buung
aInxiwpy
0y av Aylenp Buionpai Jsje
€0r av Ayenp | ainpawpy Buipiejey
alnxiwpy
€0y av Ayenp Buiurenuz a1y
(Bejs eoewIn
Ise|g peje|nuels
116y Sy Ayeng punoi9) $4999
(2) Alddng [edpunpy
wouy Jayem a|qejod
Jo} pauinbai JoN ano Jd} | sounosy| 304 A Aienp | (zoLp) Jorem Buxiy
L)' 16y Sy Ayenp (8014) usv A4
(101Y) Juswed
10¥ Sv Ayenp puejHod
(€€1y) lwroeg
602 Sv Jejnueio
(GL17)
602 Sy as1e0)-ajefaIfby
(011)
602 sy aul{-a)ebaibby
NOILJO3dSNI 304N0S
Ad EVA Ad 3dAL Ag EVd Ag
1¥0d3y 1s31 I1dINVS 034 | IdAVS | 18S 1¥0d3y 1s31 J1dNYS 03d4 | IdAVS ST a3LV13Y WaLl
® JONVLdIOOV | SL1SIL | NOILONYLSNOD
SYUVINTY 178S NOLLVOIHINAA 8 FONVINSSY LNIANIJIANI TO¥LINOD ALITVND 40 QOH13W O VIMALYIA

syun (SN) H xipuaddy

v0cC INI "siieiN

2 Xipuaddy GEG |Al] ©8S SN0BUER|9OSIIA ® [eJnjonu)s-UON DDd

GL¥Z % ‘TP '90vC ‘S0P YOvZ ‘€0¥C suonoes
SLYIATND YVINOYUID ® HOYV X089 ILIYINOD ? ‘SHOOT4 LIYONOD ‘STUNLONYULS FLIHYONOD

‘STUNLINYLSENS *® SNOILYANNOAL ‘LNINIDHOLANIFY ‘LIYONOD TVINLONULS
Aouanbal4 wnuwiulp-aping Bunsa ] ¥ Buldwes

$202Z ‘Gl J8qo10Q sepesiadng

G20Z ‘Gl udy

70



“J9auiBu 109(01d 8y} Aq passaulm pue Jo uondallp sy} 1e Buldwes sy} ul JSISSe [|eys J0joeiuo) ay} Jeyl saiealpul HINOD/A0Y 10N

1010BIUOD-H1INOD puelig panroiddy-gy

JOJIUON-IN neaing sjeusje uononisuoD-gND Bunsa] % Bujdwes-] s

UoNEIYUBA-A Jaauibu3 sjeuslely 1WsIg-3NG Buimeiq doys panoiddy-qsy

aouelinssy Juspuadapul-y| J98uibu3 j08foid/188uU1BUg UOONIISUOY JUBPISEY-JOY juswiajelg uonedliue) — w8 82In0g panoiddy-Sy
(c0'0617) sareld
U9 QY Buneag azuoig
(g617) sped
£0'S6¥ Sy Buieag suaidoan
(er1Ly)
8¥Y ‘i SY Ayenp adid ulelpgng
Zl' L6y av Ayend Ja|eag 8}aIouo)
LLLBY av Ayjenp inoig Axod3
60657 av Ayjenp SJ04OUY 8J210u0)
Sy £€91¥) JoquinT
297 Me)-pejeall 3 (291¥) JoquitL

Sy
297 He) Ayjenp (S91¥) 8iid JequuiL
0. SY Aenp | (991¥) alid 8jeI0U0Q
19 Ayenp (191¥) 8lid 18818
g¢0'167 (151v) sieg
ISy Sy Ayenp [08)S Buioiojuiay
G0'9ey [CHREE
2095y gy | peisel-ge] JUIOf pauLIOf-8ld
NOILJO3dSNI 32dN0S
Ad 3718 Ad 3dAL Ad 3713 Ad
140d3Y 183l J1dAYS | DI | ITdAVYS 13S 140d3Y 1S3l | 31dAvs QOENE| J1dINYS
SINI 31V13d W3Ll

® IONVLdIDOV S1S3L | NOILONYLSNOD

L12S NOILVOIJIN3A B 40 AOH1an ¥O TVINILYIN

SHYVINTY JONVYNSSY LNIANIIANI TOYLNOD ALITVND
SHuUN AWDV H x_bcmao_( O xipuaddy GEG |N| 88S SNOSUE|IBISIA % [BIN}ONIIS-UON DDd 202 ‘Gl 18q0100 wovmw._masm
0¢Z INI "SIIeN Sy B ‘Cl¥Z ‘90¥2 ‘S0vZ ‘Y0ve ‘€0t suonoes G20z ‘Sl |udy

SLYIATND YVINOYUID ? HOYUV XOg FLIYIONOD ? ‘SHOOT4 ALIYONOD ‘STUNLINYLS FLIYONOD

‘STUNLIONYLSANS ® SNOILVANNOAL ‘LNINIDHOLANIFY ‘ILIYINOD TVINLONALS
Aouanbali4 wnuwiui-aping Bunsa] ¥ budwes

71




‘Aiojeloge [equa) uoneuodsuel] Jo Juswpedaq emo] ay) Ag palsa) aq Aew sajdwes asay; ‘learosdde Joud

I “Auoyine Bunoesjuoo ayy Aq pejdwes aq Aew sajdwes asay] "paiinbal jou aie N 2Yi Aq pajdwes sejdwes Jojuow Jo ssjdwes uoiesyaA ‘Buipuny jeispa4 ou yym sjosfoid Aousbe |eoo Jo4 :FTON
‘palinbai jou aJe s)s9) ‘Y| ‘@oueinssy juapuadapu] ‘Buipuny [ejapa4 ou yyum syoafoud Aousbe 007 Jo4 :JION

"J9auIbu3 109foid 8y} Ag passaulm pue jJo uonoalip ay} je Buldwes ay) Ul isisse ||eys J0joeuod ay} Jeyl sajedlpul Y1NOD/ADY 'T1ON

10}0BJUOD-H1INOD

JOHUON-IN nealing sjeusje|\ Uuoionssuo)-giND Bunsa] % Buldwes-19s
uolesylusA-A Jasuibu3 sjeusiep 1oWsIg-3NG Buimeiq doyg panosddy-qsy
aoueINSSY Juspuadapul-y| J98u1Bug 108[01d/198U16UT UOONIISUOD JUBPISEY-JDY JUBWA)e)S UOoNeDlIaD — LeD 90In0g panolddy-gy
XI [euL ENEIEN]
3Wa Aq paysa Glg panoiddy pauuio4 ouged
XIA [eUL
3G Aq paysal G/¢ 'Gzg penoiddy pejsa] qeT JeLO 8|gemol4
[ensiA ajuojuag
(0v'g8iy)
and V| ®zs]) Jna A pejsal qen (onseld) ynpuo)
[oa1s (01681 %)
Sy (1eo1308|3) ynpuog
Alquassy
Joyouy g [1ey abpug
asy [88)S * wnujwn)y
suoponJsul
Jayjo Jo sue(d o} (zs1v)
Buipioooy ajdwes Jojuoly ET)) Ajlend ERI RIS
(es1v)
(seunmponus ‘JleIpuey
‘Buiubrs ‘Bunypi)
asy pejsa] qeT sjjog Joyouy
4147 H8)
SY Aend | (61+2) suun isesald
(/G Hoday uonoadsuj
ue) (L0¥2) snunisesaid
3V Aienp ‘SIuN ssensald
(es1y)
M8 sy ajeld Auosep [e8)s
NOILJI3dSNI 304N0S
Ag 3ZIS Ag IdAL Ag 371S Ag
140434 1s3L J1dNYS ‘0344 | I1dAVS 18S 140434 1s3L I1dNYS QOENE| I1dNYS
SINI @31V 3Ll
® 3ONV.Ld30IV Si1s3l NOILONYLSNOD
1'8S NOILVOIdIM3A B 40 AOH.L3IN ¥O IVINILYIN
SHYVINTY JONVUNSSY LNIAN3JIANI TOYLNOD ALITYND
SHuN AWDV H x_Ucmn_Q( 9 xipuaddy GEG |\l| 99S SNOBUR||9ISI R [BIN}ONIIS-UON DDd 720¢ hm_‘ 19q0J00 wmvmw;masw
¥0¢ INI ‘siieiN GL¥Z ® ‘CTL¥Z "90¥C ‘GO¥Z ‘v0ve ‘0¥ Suonoes GZ0zZ ‘Sl udy

SLYIATND YVINOYUIO ? HOYV XO9 FLIYIONOD B ‘SHOO0Td ILIYONOD ‘STUNLINYLS FLIYONOD

‘STUNLIONYLSENS ® SNOILVANNOAL ‘LNIWIDHOLNIFY ‘JLIYINOD TVANLONULS
Aouanbai4 wnwiuin-aping Bunsa] ¥ budwes

72



‘Aiojeioqe] [esnua) uoneuodsuel] jo Juswiedaq emo| ay) Aq palsa) aq Aew sajdwes asay) ‘jenoidde joud
Ui “Aldouyine Bunoeayuod ayy Aq psjdwes aq Aew sajdwes asay] “palinbal jou aie NG a8y} Aq pejdwes sajdwes Jojuow Jo sajdwes uofesyan ‘buipuny [eiapa- ou yym sjosfoid Aousbe [eoo Jo4 :JION
‘palinbai Jou aJe S)s9) ‘Y| ‘9oueinssy Juapuadapu) ‘Buipuny [elepa ou yyum sjosfoid Aouabe [eoo 104 :JION

-199u1bu7 108014 8y} Aq passaulm pue Jo uondalip 8y} Je buidwes ay} ul 1SISSE ||eys J0}oBIU0D 8y} 1By} Sa1edipul ¥Y1NOD/ADY TJ1ION
*10Z NI 0} Buipioooe 3N 8y} Jo uonaiosip ayj je (3oafoid Jad | e v)) siseq josfoid Jad e uo Jo yoeoisdde wajsAs Aq paysidwoooe aq Aew | JION
‘pA "N G uey} ssa) sI Ayjuenb xiw uaym palinbal Jou sjeldlew 8)a10u0d Jo) sajdwes uoneoilan asay] (1)

JOHUON-IN
UONEJLIBA-/\
aoueINSSYy Juspuadapul-y|

10}0BJUOD-H1INOD

neaing s|eusje|\ uoionsisuod-giND
Josulbu3 sjeusie 1oMsIg-ING
Jasuibu3 108[oid/198u1bug UONONIISUOYD JUBPISEY-TOY

JUSWaJelS UoNEOUIaD — HaD

Bunse | @ Buidwes-18s
Buimeiq doyg panoiddy-qsSy
921n0g paroiddy-Sy

(1) ano a6l Josfoudy) 3na A He) Sy Ayenp Juswsn
HINOD nod/, | HINOD 825 oljes o/m puepod
(1) ano a1 05 Josfoudy) 3Ina A 602 Sy Ayend
HINOD | whpooz 82S NI | HINOD 108 9 °dg
HINOD | whpooz 82S NI | HINOD 826 ‘808 aIn)sIop
9|qeoidde
yoeoudde swejshs Bl 10801d; Vi
%02+
Y00GHIOM fep ) 1881 4INOD J8yjo |1y
825 NI 985 || Jojuop jueld 304 | LOEWI | vy eidwes /304 A HINOD LOE WI 8ZS NI | HINOD uonepels
3na v
HOOGHOM Inod xosp/| HINOD 9ee ¥09Q (SL1Y)
825 NI 99S || Jojuop jueld 304 | LOE I | 1oL B idwes /304 A HINOD L0g WI 8ZS NI | HINOD 90¢ ‘208 uojepess |  8sieo) -sjebaibby
602 Sy Ayend
HINOD LOE WI 8ZS NI | HINOD 108 19 "dg
pasn sI 8gold
BIN}SION JI 8ZS NI 89S HINOD 10g WI 82S NI | HINOD 876 '80¢ aInjsIop
9|qeoidde
yoeoudde swejshs E ] 108(01d/ Vi
%02+
Y00GIOM fep ) 1881 YINOD J8yjo Iy
825 NI 983 || Jojuop jueld 304 | LOEWI | vy eidwes /30Y A HINOD LOE WI 8ZS NI | HINOD uonepels
E vl
Y00GIOM Inod xosp/| HINOD 9ee ¥09Q (0L17)
825 NI 95 || Jojuop jueld 304 | LOE I | 1sel @ eidwes JERY A 0v2008 | HINOO LOE WI 8ZS NI | HINOD 90¢ ‘20¢ uonepels aul{ -ejefeibby
NOILJO3dSNI LNV1d
Ad 37153 Ad IdAL Ad EVS Ad
14043y 1831 | 1dinvs QOENE| ERELS 13S 14043y 1S3l | 31dwvs OI4 | ITdAVYS
SINI 31V 3Ll
8 JONV1LdIDOV S1S3L | NOILLONYLSNOD
1'8S NOILYOIAIN3A B 40 AOH1aN O TVINILYIN
SHYVINTY JONVYNSSY LNIANIJIANI J0YINOD ALITYND

syun (SN) H xipuaddy

02 NI "SiielN

0 Xipuaddy GEG |Al] ©8S SNOBUER||99SI *§ [ednjonJis-UoN DDd

GLYZ ® CL¥Z '90¥C 'SOVZ ‘Y0vZ ‘€0 suonoss
SLYIATND YVINOYUIO ? HOYV XO9 FLIHYONOD B ‘SHOO0Td ILIYONOD ‘STUNLINYLS LIYONOD

‘STUNLIONYLSANS ® SNOILVANNOAL ‘LNIWIDHOLNIFY ‘ILIYINOD TVANLONULS
Aouanbai4 wnwiuin-aping Bunsa] % Budwes

¥202 ‘G| J18qo1Q sepesiadng
G20z ‘Sl |udy

73



‘neaing s|elaje|\ pue UoionAsuo) ay) Wolj d|qe|leAy,
‘Aiojeloge [esjua) uoneuodsuel] Jo juswpedag emo| ay) Ag palse) aq Aew sajdwes asay} ‘leaosdde Joud
UM “Aloyine Bunoesuod ayy Aq pejdwes aq Aew sajdwes asay] "palinbai jou aie JNg 9y} Aq pajdwes sajdwes Jojuow Jo sajdwes uoledlyuaA ‘buipuny [elapa4 ou yym sjosfoid Aouabe (8007 Jo4 :F1ION
‘paJinbal jou ale s)s8) ‘Y| ‘@ouelnssy Juspuadapu| ‘Buipuny [elapa ou yum siosfoid Aousbe |eoo 104 :JTON
‘suoneoiioads Jo sue|d ay} ul o} pajjeo Ajjeaiioads alaym pue Ajuo sy)oap abplq joafoid Asewnd uo yibuais Joy siapullkd TJION
"Joaulbug 108foid 8y} Aq passauym pue Jo uonoallp sy} je Buldwes ayy ul JsISSe |[eys Jojoesuo) auj Jeys seedlpul Y1NOD/30d I1ON

*/0Z NI 01 Buipioooe 3N 8y} Jo uonauosip ayj Je 108loud Jad | je vy|) siseq 10sfoid Jad e uo Jo yoeoidde walsAs Aq paysidwoooe ag Aew y| 'JION (2)

‘pA 'nd oG uey} ss9| sI Ajpuenb xiw uaym palinbai Jou sjeuslew 8)810uo0d Joj sejdwes uoneoyaa asayl (1)

1010BU0D-HINOD puelg paroiddy-gy
JONUON-IN nealing sjeusie|\ uononssuo)-ginNo Bunse] % Buidwes-19s
uonesyUaA-A Jasuibug sjeusie 10UISIA-INA Buimeliq doys panrosddy-qsy
9ouelInssy juspuadapul-y| J9suIbug 108(01d/190u16U UOIIONIISUOY JUBPISEY-JOY JUBWale)S UOoNeDlINaD — UaD 90In0g panroiddy-Sy
SJON 883 3Jnd JNa SIBpUIIAD
€0t Jad paiinbai | 304 Juswiaoeydjg 30y 8z¢ ‘L2¢€ ‘9l swesg
and A
Aepy) "uw
1snipe Aew NG 30Y fo g1 30Y A leglle dwnig
£2 06 1541 Buunp
Juaysisuod §i ‘Ko og/) and v
0} aseasoul Aew JNQG Aepy) "uw
Juowsoeyd Ao 0ge< 4l 304 ‘Ko 0g/) 30y A RUE 12€ ‘8l€ jusjuog iy 8)2.0U0) Jseld
NOILO3dSNI 3aVy9
3Na Aq pauinbal se

1o papodal Ajsnoinaid

10U-8)0| 9|dwes
(1) ano ) oF) | 30d/ana N €0y av (€01 ¥) Senxwpy

(Bejs aoeuIng
1se|g pajejnuels

peoq yoeg HaQ SY Ayeno punoIn)s4899
0¥2008 peoq yoeg yed SY Ayenp ysv Al
NOILJ3dSNI INV1d
Ad 3718 A8 IdAL A8 371 A8
1¥0d3d 1S3l I1dAVYS QOENSE! I1dNVS 188 1¥0d3d 1S3l | 31dAVS QOENSE! I1dAVYS SWI Q3LV13y Waw
SYHAVINTY JONVUNSSY LNJANIJIANI TOYLNOID ALIIVND
SHUN AWDV H X_UCGQQ< 9 xipuaddy GEG | 99S SNOBUEB|[9ISI R [BJNONIIS-UON DDd 20¢ .m_\ 19q0100 wwbww._wasm
¥0Z NI "SiieiN GL¥Z ® CL¥Z '90¥C 'S0¥C ‘Y0P ‘€0t suondes Gzoz ‘Sl |udy

SLYIATND YVINOYUID ? HOYV XOg FLIYINOD ? ‘SHOOT4 ALIYONOD ‘STUNLINYLS FLIYONOD

‘STUNLIONYLSANS ® SNOILVANNOAL ‘LNINIDHOLNIFY ‘ILIYINOD TVINLONALS
Aouanbali4 wnuwiuiy-aping Bunsa] ¥ budwes

74



‘Ai0jeloge |esjua) uoneuodsuel] Jo juswpedaq emo| ay) Ag palsa) aq Aew sajdwes asay} ‘leaosdde Joud
UM “Aloyine Bunoesuod ayy Aq pajdwes aq Aew sajdwes asay] "palinbai jou aie J\ g 8y} Aq pajdwes sajdwes Jo)uow Jo sajdwes uonedyuaA ‘buipuny [elapa4 ou yym sjosfoid Aouabe (8007 104 :J1ON
‘palinbal jou ale s)s9) ‘y| ‘eoueinssy Juspuadapu] ‘Buipuny jesjopa4 ou yyum sjoafosd Aousbe |eoo] Jo4 :JTON

“Jaauibu 108(01d 8y} Aq passaujim pue Jo uondallp sy} 1e Bulidwes ay} u JSISSE [[eys J0joeu0) ay} Jeyl saiealpul HINOD/A0Y 10N

JOHUON-IN
UuoneslLIsA-A
aouelInssy yuspuadapul-y|

Jaaulbug 109(oid/19auibug UOONIISUOY JUBPISOY-TDY

1030BJUOD-HINOD

neaing s|eusjepy UonoNISuoD-gNod
JoauIbug sjeusie| 1PUISIA-ING

JUSWSE)S UONEOINAD — UOD

pue.ig panroiddy-gy

Bunsa] g Buldwes-1738S
Buimeiq doyg panrosddy-qsy
921n0g panosddy-Sy

88 paziuenjes (ueyd sad se)(adig
3na 1o8foudy} 3na A [ensiA asy | suosuswig [991S piS) suteig
1daq sjeusiep Wewdiys Alquiassy Joyouy
Ag panoiddy %oog piei4 Yoe3 asy 3 lley 8bpug "wnjy
Juswdiys (g617) sped
606028 yoeg 8056 Sy Buieag suaidoaN
pajoadsul 821n0S (c0'061) seield
10u J1 Ajuo sdwes ano Auo |, 109l0udy), JNag A paisal gel Buueag azuoig
Juswyedeq Juswdiys (z51v) sapeid
sleusje}\ Aq panoiddy yoog pjel4 yoeg IETe) asy fiuosep 991
Jaysem (sainjonus “|iespuey
pajoadsul 82in0s QInuM | Jeak/a0Inos ‘Buubis ‘Bunybi)
jou i Ajuo sjdwes gD 10q | [Asjewelp/| JNa A asy paysal gen S}jog Joyouy
‘Pus inq
uo siaquinu ableyn uan

Juswauinbas apelf oN ano 197 NI 3na A 29y Sy Ayenp (591 9) alid Jequir |
anNd L97 NI JNa %oog piai4 JesH yoeg L8] SY yjend (191¥) 8lid 18818
(15L9)
wswdiys |99]S SSa|ulelS
gD 39 ¢Sy NI JNa A %00g pjei4 Yoe3 e SY Ayend mc_o._ﬁec_ww“
LGy,
Buryeod Joy paysa} wswdiys pajeo) Axod3
Uoedljlion aq lIM g 39 leq | JNa A %oog pjeil4 Yoe3 ) SY Ayrenp [09}s Buioiojuisy
uswdiys (161%)
anNd 19 LG NI JNa A %oog piei4 yoe3 L8] SY yjend [o8}g Buioiojuisy
NOILD3dSNI 3aVi9

Ad 3zZIS Ad IdAL Ad 3ZIS Ad

140d3y 1831 I1dNYS 0344 I1dNYS 1'8S 140d3y Sl I1dNYS 0344 I1dNYS SII g3LV13Y WaLl
SHUVINTY JONVYNSSY LNIANI4IANI JOYLINOD ALITYND

suun (SN) H xipuaddy

¥0Z NI "Shen

0 xipuaddy GEG |N| 88S SNOBUE||89SI @ [BINJoNnJis-UON D0d

GLYZ ® CL¥Z '90¥C 'S0V YO¥C ‘€0 SUonoes
SLYIATND YVINOYUID ? HOYUV XOg FLIHYONOD B ‘SHOO0T4 ALIYONOD ‘STUNLINYLS FLIYONOD

‘STUNLONYLSANS ® SNOILYANNOAL ‘LNIWIDUOLANIFY ‘FLIYINOD TVINLIONYLS
Aouanbal4 wnwiulp-aping Bunsa] g Buldwes

202 ‘Gl 1990100 sepaesiadng
G20z ‘Gl ludy

75



"JINQ 2U3 Aq pajenjens pue pa}sa) aq Aew Buisa) uonedaA ssauyjoows ‘Buipuny [elapa4 ou yym syoaloud Aouabe 8007 104 ‘JION

‘Alojesoqe] [esjua) uoieuodsuel] jo Juswyedaq emo| ayy Ag palsa) aq Aew sajdwes asay) ‘jeaosdde Joud

UM “Auoyine Bunoenuoo ayy Aq pejdwes aq Aew sajdwes asay| "palinbal jou aie J\Q 8y} Aq psjdwes ssjdwes Jojuow Jo sajdwes uopedllaA ‘Buipuny [ejepa4 ou ypm sjosfosd Aousbe oo Jo4 :FTON
‘palinbal jou aJe s)s9) ‘Y| ‘@oueinssy jJuapuadapu] ‘Buipuny [elepa ou yyum sjoafoid Aouabe [eo0 104 :JION

“JosuiBu3 yosfold ay) Ag passaujm pue Jo uonoallp sy} e Buljdwes sy Ul ISISSe ||eys J0JoeU0D BU} Jey) sajedlpul YINOD/ADY TI1ON

1030BUOD-HINOD

JOJIUON-IN neaing s[euaje|\ uoionssuo)-ginod Bunse] % Buidwes-19s
uonesyUaA-A Jasulbu3g sjeusie 0UISIA-INA Buime.q doys panrosddy-qsy
aouelInssy jJuspuadapul-y| J9suIbug 108(01d/198UIBUT UOIIONISUO) JUBPISSY-JOY JusWale)S UoneolIa) — UeD 90In0g panroiddy-Qy
9}2I0u0)
Jnd %01} Jnd A 106128 | MINOD %00} | ¥INOD [543 sseuLjoows pauspieH
30d Gl [BNSIA 1881 MOl 8jluojueg
HINOD Aq1s8} 3}810U0))
Aysusp ssauym 30 peogyoey | HINOD fysusq Jejn|j@d pswieo
ENTET] pBusng
Aq pauinbas usym Auo GlLE anissaidwo)
AuQ Juswianay
paiuio4 duge4 fep jeyy| 30y A GlE 1881 MO|4 JusuiaAsy
Jna pauio4 olge
£q |eroidde ubisaq ors puB /0GZ JusW)onay
XIN pauuio4 ouge | Hoday jueld fep jley/ 30y A 8lE jusjuo) iy 8U0)g Joj1noi9
Auo moy} (1eonuouou)
|BOIJLIO IO} XIW ge] [ensip
Ina4q (jeanio) (9052)
leroidde ubiseqg XN || Hodey jueld 30d sinoy y/} 30d A Gl 1881 MO|4 JelO\ 8|qemol4
Juauwdiys (evit)
yoe3 87y '€y H3Q SV Ayend adid ulelpgng
ued-psjesl | (€91¥) JoqunT
29y Sy Ayeng (291 ) JoquuiL
NOILO3dSNI 3avy9
Ad 3ZIS Ad AdAL Ag 371S Ad
14043y 1S31 | F1dAVS QOELE| J1dNYS 1%8 140434 1s31 I1dNYS QOELE| J1dNVYS
SINI d31v13y N3 LI
® 3ONV.Ld3IOIV Si1s3l NOILONYLSNOD
1'8S NOILVIIdIM3A ® 40 AOHL3IN ¥O IVINILVYIN
SHYVINTY JONVUNSSY LNIAN3JIANI TO¥LNOD ALITVND
SHUN AWDV H x__ucmn_.n_{ 9 xipuaddy GEG | ©8S SNOBUEB|[9ISI % [BJNoNIIS-UON DOd 20c .m_‘ 192q03100 wwbww._wn_:w
70¢ INI 'sliieN GL¥Z ® ‘Cl¥Z ‘90¥C ‘GO¥Z ‘vOve ‘€0vg suondes G20z ‘Sl [udy

SLYIATND YVINOYUID ? HOYV XO0g FLIYINOD ? ‘SHOOT4 ALIYONOD ‘STUNLINYLS FLIYONOD

‘STUNLIONYLSANS ® SNOILVANNOAL ‘LNINIDHOLNIFY ‘LIYINOD TVINLONALS
Aouanbal4 wnuwiui-aping Bunysa] ¥ budwes

76



IM 209



{(JIOWADOT

April 16, 2024 Office of Construction & Materials Matls. IM 209
Supersedes April 18, 2023

APPROVED PRODUCER PROGRAM AND CERTIFIED AGGREGATES

APPROVED PRODUCER PROGRAM

In order to furnish certified aggregates to projects, an aggregate producer shall be on the approved
aggregate producer listing Appendix B. This will also apply to recycled product yards and/or
processors. The specific requirements, including the details of the required quality control program
are in Appendix A.

Specification limits for aggregates being produced are found in Appendix C and the Aggregate
Gradation Table in the Standard Specifications. For complete details on aggregate quality and
gradation requirements, refer to the appropriate referenced specification.

Non-compliance to the approved Producer Quality Control Program shall constitute grounds for the
source and/or producer to be placed on conditional status by the District Materials Engineer.
Continued non-compliance will be considered sufficient grounds to remove the producer from the
Approved Producer List.

Appendix E contains the “Notification of Violations of the Approved Producer’s Quality Control
Program”. This is a written notice from the District Materials Coordinator or District Materials
Engineer to a Producer identifying violation(s) of the Producer's Quality Control Program or
requirements of the Approved Producer Program. A written response is required from the
Producer describing how the violation occurred, how the violation will be rectified, and what will
be done so the violation will not occur or continue to occur in the future.

An Aggregate Review Board will meet, as needed, for disciplinary actions and appeals involving
Approved Producers.

The Aggregate Review Board shall consist of:

e The State Construction and Materials Engineer
e The Chief Construction and Materials Geologist

CERTIFIED AGGREGATES — QUALITY CONTROL, SAMPLING, AND TESTING

General Quality Control

Producers shall submit a written application to their District Materials Engineer (DME) and Chief
Geologist for review and approval in accordance with IM 209 Appendix A to become an Approved
Aggregate Producer. The Aggregate Producer shall be responsible for source product quality
control. Aggregate quality will be determined by testing samples secured by District Materials
personnel. This will not relieve the producer or supplier of their responsibility for quality of the
material. Should a Producer choose to work in multiple districts, the Producer shall provide a QC
plan which covers all sources and then provide the plan to the appropriate District Materials
Engineers and Chief Geologist.

After approval of the original QC plan, the Producer shall be responsible for reviewing, amending,
and updating their QC Plan. When there is a change in the Producer’s Quality Control Program
(this includes personnel), the Producer shall provide an electronic copy of the updated QC Plan
and/or QC organization chart (with contact information) to the District Materials Engineer and the

79



April 16, 2024 Matls. IM 209

Supersedes April 18, 2023

Chief Geologist. It is a best practice to review the QC program annually and if unreported changes
in the QC plan are found, provide the amendments to the appropriate District Materials Engineer
and Chief Geologist no later than March 31st of each calendar year. Any changes should be
highlighted.

For mobile operations, the Producer shall provide an updated QC plan to the Chief Geologist and
District Materials Engineer associated with the project and Aggregate Sources. This process must
be repeated when changing Sources.

If a Source Owner is not an approved Producer, the Source may be operated by a third-party
Approved Producer using their QC Plan, approved lab, and certified technician (e.g., an approved
custom crusher).

Sampling and Testing

Not less than 24 hours before start-up the appropriate District Materials Engineer shall be notified.
The noatification shall include the estimated daily production and total production, the intended use
(project or warehouse stock), production ledge(s) if applicable, and responsible person(s). Failure
to notify may result in additional quality sampling and testing, or rejection of the material.

Aggregates to be used in highway construction projects shall be subject to sampling and testing,
including Producer Quality Control (QC) sampling and testing. Sampling and testing shall be
performed during production in accordance with the minimum frequencies listed in the table
below.

Table 209-1: Source Sampling and Testing Requirements

Sample Type Producer Quality Control Iowa DOT Verification Testing
Testing Frequency Frequency
Proportioned Aggregates

Gradation 1/1500 T® minimum 1/18,000 T®

Quality 1/12,000 T or 1/month, 1/18,000 T or 1/month,
whichever is more frequent ® whichever is less frequent ®

Non-Proportioned Aggregates

Gradation 1/3000 T minimum 1/18000 T®

Quality 1/12,000 T or 1/month, 1/18,000 T or 1/month,
whichever is more frequent ® whichever is less frequent ®

Notes:

1 Additional QC testing may be required at the time material is shipped to a project, for a
stockpiled material carried over a winter season or if there is evidence of segregation,
contamination, or degradation.

2 May be adjusted by the DME for source specific needs.

3 When required by the DME for sources where historic quality test results have approached or
exceeded the specification limits (IM 307, 344, and 368).
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A. Producer Quality Control Sampling & Testing

Producer QC sampling and testing personnel, laboratories, and equipment shall be qualified
in accordance with the lowa DOT Technical Training & Certification Program (IM 213) and
the Materials Laboratory Qualification Program (IM 208). If Producer gradation test results
are used as part of an acceptance decision, they will be evaluated under the Independent
Assurance Program.

It is recommended that a Producer Quality Control Program include quality control testing to
assist with ledge control and pit quality. Such tests may include: specific gravity (IM 307), clay
lumps and friable material (IM 368), or shale in fine aggregate (IM 344). If historic data from a
source indicate that quality test results approach or exceed specification limits the Engineer may
require specific data be provided by the aggregate producer or supplier to the lowa DOT
(obtained by qualified persons and procedures). These data may include those tests listed
above. See Table 1 for frequencies.

B. lowa DOT Verification Sampling & Testing

The District Materials Office will be responsible for monitoring the Producers Quality Control
Program. Verification of quality and gradation is through independent sampling and testing.
Verification sampling and testing is done by Agency personnel. Agency sampling and testing
personnel, laboratories, and equipment will be qualified in accordance with the lowa DOT
Technical Training & Certification Program (IM 213) and the Materials Laboratory Qualification
Program (IM 208).

When requested by the Agency, Producer or Contractor personnel shall assist with the
sampling as directed and witnessed by the certified Agency personnel. The sample location
and time will be randomly selected by the Agency (except when noted elsewhere) and will
only be given to the Producer immediately prior to sampling. To maintain the integrity of the
sample, it will be transported by Agency personnel or secured by a tamper proof method and
transported by the Producer. The Agency may spilt the verification sample and give a portion
to the Producer.

Verification gradation test results, when non-complying, will normally be provided to the
Producer within 3 working days of sampling.

At no time will the District Materials Office representative issue directions to the producer.
However, the representative will have authority and responsibility to question and where
necessary reject any operation, which is not in accordance with the Specifications, Special
Provisions, and Instructional Memorandums.

C. Validation of Non-Proportioned Aggregate Test Results

The verification gradation test results will be compared to the QC test results to validate the QC
results for non-proportioned aggregate. Validation is based on the verification test results being
within the specification limits. When the QC test results cannot be validated, the dispute
resolution process will be used. Material shall not be shipped from the stockpile until the dispute
is resolved. NOTE: Verification test results may be used solely for acceptance. When
verification test results are used solely for acceptance, the acceptance criteria is Article 4109.
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D. Dispute Resolution System

Validation disputes arising between the Contracting Agency and the Producer or Contractor
will be resolved in a reliable, unbiased manner usually within two weeks of notification of a
dispute. If necessary, an evaluation will be performed by the lowa DOT Central Materials
Laboratory. Resolution decisions by the lowa DOT Central Materials Laboratory will be final.

Unless specified elsewhere, the District Materials Engineer will select some or all of the
following steps for the dispute resolution:

1. Perform a comparison between the verification result and QC result(s) for the same time
period (If the QC sample is from a split with the verification sample, also compare the
previous independently taken QC result). Use the tolerances in IM 216. If the results are
within the tolerance, validation is achieved.

Check all numbers and calculations.

Isolate material in dispute and begin a new stockpile. Resample stockpile material in
dispute.

Perform tests on split obtained by Agency personnel.

Review past proficiency and validation data.

Review sampling and testing procedures.

Check equipment operation, calibrations and tolerances.

In the event of multiple validation failures for a source, the DME may use F-test and t-
test statistical methods to compare the set of QC results with the set of verification
results. A 0.05 level of significance will be used and a set of at least 5 verification test
results.

9. Involve the Central Materials Laboratory.

hadi
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If the discrepancy cannot be resolved using the steps listed above, then the Agency test
results will be used for the acceptance decision for that lot.

E. Small Quantities

Verification sampling and testing may be waived by the DME for product quantities of less
than 2000 tons. For quantities of less than 200 tons of non-critical aggregate, the DME may
waive QC testing and approve the stockpile based on a visual inspection by the DME or the
Engineer.

CERTIFIED AGGREGATES — DOCUMENTATION

A. Producer Test Documentation

All producer test results performed on certified aggregates, whether compliant or non-compliant,
shall be reported weekly or as designated to the District Materials Engineer on Form #821278.
These reports shall indicate whether the aggregate is being produced for direct project delivery,
stockpiling for a specific project, or for advance warehouse stock.

Selected production limits shall be included on Form #821278.

Production limits for aggregate produced for use in HMA are generated by the contractor and
supplied to the aggregate producer on Form #955.
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B. Certified Aggregate Delivery Documentation

Documentation may be accomplished by numbered truck ticket, transfer list or shipment
statement (such as Form #821278), or by a bill of lading (for rail or barge shipments). The
certified documentation shall be furnished to project inspection personnel or receiving contractor
before material is incorporated.

e For aggregates as bid items measured by weight (mass), the certified truck tickets shall be
numbered and include signatures or initials in accordance with Article 2001.07.

e An “electronic signature” is acceptable for certification of truck tickets in lieu of an original
signature.

e In the case of shipment by rail or barge, the documentation shall be sent to the project
engineer and receiving contractor or ready-mix operator no later than the same day as
shipment source departure. The documentation shall include the rail car or barge number(s).

e Documentation not having an exact weight (mass) shall include an estimated quantity (i.e.,
transfer listings or Form #821278, etc.).

The following certification statement is required to be on the document used to certify the
material being delivered (i.e., truck ticket, Form #821278, etc.): “This is to certify the material
herein described meets applicable contract specifications.” NOTE: This certification
statement shall be signed or initialed by an authorized representative of the aggregate supplier.

To ensure proper identification of delivered aggregates, the following additional information is
required on the certification document:

Proportioned Aggregate

When the aggregate represented is for use in HMA or PCC mixtures, the project number is
preferred when practical, as in the case when shipping to a single project paving plant site, and
not required when impractical, as in the case when shipping into warehouse stock at a ready
mix plant or when shipping to a plant supplying material to multiple projects.

PCC Aggregate: Gradation number, quantity, source name and T203 A-number, production
beds (for quarried stones) and the delivery date.

HMA Aggregate: Product size, quantity, source name and T203 A-number, production beds (for
quarried stones), and delivery date.

Non-proportioned Aggregate
lowa DOT gradation number, project number, quantity, source name and T203 A-number and
the delivery date. NOTE: Documentation for revetment stones shall include production beds.

Recycled Aggregate Materials
lowa DOT gradation number, project number, quantity, source name and the delivery date.
NOTE: A T203 A-number is not required for Recycled plants.
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REHANDLING OF CERTIFIED AGGREGATES

When certified aggregates are rehandled the District Materials Engineer shall be notified and
afforded the opportunity to monitor the re-handling procedure.

For this IM, re-handling is meant to include the physical unloading and reloading of aggregate at a
temporary storage site before the aggregate is delivered to its final destination. Rehandled certified
aggregates may be required to be re-tested, (with or without re-weighing) and recertified on a
numbered shipment ticket with proper identification and certification statement.

ACCEPTANCE

At the Contractor’'s and Producer’s own risk, aggregates may be certified for project use before
quality sample test results are reported based on the following:

e Complying Quality Control and Verification gradations
¢ Documentation of consistent previous compliance to specified quality requirements from
the source or ledge.

A. Proportioned Aggregate

In the case of HMA or PCC proportioned aggregates, acceptance tests will be performed on
verification samples obtained at the proportioning plant.

Certified proportioned aggregate may be incorporated into a project based on the certified truck
ticket, certified bill of lading, shipment listing, certified transfer listing or Certified Gradation Test
Report (Form #821278).

A file of certified shipment or transfer documents for the HMA or PCC proportioned aggregate will
be maintained by the contractor or ready-mix operator and made available for inspection at each
plant or project site during the project period. Project inspection personnel shall verify that all
material incorporated in the project is properly certified and document this verification and quantity
on each of the appropriate daily or periodic construction reports. No other project documentation
for the incorporated aggregate is required.

B. Non-Proportioned Aggregate

Acceptance of non-proportioned aggregates will be based on proper certification, visual
examination by the contracting authority to ensure against obvious contamination or
segregation, Producer quality control test results, and Agency verification test results.

¢ Non-Proportioned Aggregate Acceptance Supplemented by Producer Gradations

o Ifthe Producer/Supplier QC test results are used by a District in the acceptance
decision for non-proportioned aggregates, the Producer shall supply a Certified
Gradation Test Report (Form #821278) to the RCE and DME.

o When Agency only test results are used in the acceptance decision of for non-
proportioned aggregate, the Producer shall supply a Certified Gradation Test
Report (Form #821278) to the RCE and DME, but the results will be used for
Producer/Agency correlation and not acceptance.
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e If necessary, The District Materials Engineer will provide test reports to the Project
Engineer.

Minor quantities of non-critical aggregates may be visually inspected by the contracting
authority and recorded in the project field book. Quantities less than 200 Mg (ton) are
considered minor. An example of a non-critical aggregate is a non-proportioned aggregate
such as granular backfill material for bridge abutments.

If a non-proportioned aggregate has a C-freeze of 10 or greater and has gone through
winter freeze thaw cycles without recertification, that material must remain visibly identifiable
in the stockpile.

C. Independent Assurance Program (IAP)

If Producer QC test results are used in the acceptance decision for non-proportioned
aggregate, each certified technician who performs the QC sampling or testing and their test
equipment will be independently checked by lowa DOT certified technicians (IAP personnel)
as per Materials IM 205 at least once per year. IAP personnel must not be involved in
gradation verification testing for the aggregate source being tested.

IAP personnel will witness the Producer technician taking a random sample and splitting that
sample. The splits of the sample will be tested by the Producer’s technician and by the lowa
DOT District Laboratory. District Laboratory IAP testing equipment must not be the same
equipment that is used for gradation verification for that source.

The results will be compared using IM 216. If acceptable correlation is not found, IAP
personnel will contact the Producer’s technician and review the results for the following:

Check for recording, weighing, or calculating errors.

Check to see that the balance is working correctly.

Check the sieves for damage or out of tolerance openings.

Check for overloading of sieves.

Check for incomplete sieving.

Resolve any problems, repeat the sampling, splitting, and observe the testing of a new
sample.

S

The IAP results are not to be used in the acceptance decision for the material. Any non-
complying IAP results should result in a visit by the lowa DOT inspector responsible for
verification testing at that location.

This method of IAP is called a System Approach and requires the lowa DOT to report a
summary of the results annually to the FHWA. Document when the Producer’s Technician
was visited, which Producer’s laboratory was used, the results, and any follow-up if required.
This documentation should be retained in the event of an FHWA audit.
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TECHNICAL TRAINING & CERTIFICATION PROGRAM

GENERAL

The purpose of the Technical Training & Certification Program is to ensure Quality Control
(QC)/Quality Assurance (QA) and Acceptance of Aggregates, Hot Mix Asphalt (HMA), Portland
Cement Concrete (PCC), Soils, Erosion Control, Precast and Prestressed Concrete, and
Pavement Profiles and to ensure proper documentation of quality control/quality assurance and
acceptance procedures and test results by industry and Contracting Authority personnel.

This Instructional Memorandum (IM) explains the requirements to become certified and to remain
certified to perform inspection and testing in the State of lowa. This IM also describes the duties,
responsibilities and the authority of persons assigned the position of Certified Technician in any
of the above areas for construction or maintenance projects. Appendix C of this IM lists what tests
and procedures the technician is qualified to perform for each level of certification they obtain.

Through a cooperative program of training, study, and examination, personnel of the construction
industry, State DOT, and other Contracting Authorities will be able to provide quality management
and certified inspection. Quality control/quality assurance and acceptance sampling, testing and
inspection will be performed by certified personnel and documented in accordance with the IMs.

A technician who is qualified and holds a valid certification(s) shall perform quality control/quality
assurance and acceptance at a production site, proportioning plant, or project site.
Responsibilities cannot be delegated to non-certified technicians. The duties of a Certified
Technician may be assigned to one or more additional Certified Technicians.

The Technical Training & Certification Program will be carried out in accordance with general
policy guidelines established or approved by the Highway Division Director. A Board of
Certification composed of the following members will advise the Director:

Director — Construction and Materials Bureau

Representative of District Materials Engineers**

Representative of District Construction Engineers**

Representative of Associated General Contractors (AGC of lowa)
Representative of lowa Concrete Paving Association (ICPA)
Representative of Asphalt Paving Association of lowa (APAI)
Representative of lowa Ready Mixed Concrete Association (IRMCA)
Representative of lowa Limestone Producers Association (ILPA)
Representative of County Engineers

Representative of American Council of Engineering Companies (ACEC-lowa)
Coordinator of Technical Training & Certification Program™**

** Appointed by Program Director
The Director of the Construction and Materials Bureau will be the Program Director. Coordinators

will be appointed by the Program Director to assist in administration of the program and to handle
such planning, administration, and coordinating functions as may be needed.
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TRAINING

The lowa DOT will provide the training necessary to become certified. Producers/Contractors are
encouraged to conduct their own pretraining program. A complete listing of training opportunities
is available at the Technical Training & Certification Program  website,
https://iowadot.gov/training/technical-training-and-certification-program.

CERTIFICATION REQUIREMENTS

1. A candidate must attend lowa DOT course instruction and pass the examination(s) for all
levels of certification prepared and presented by the Program Director or someone designated
by the Program Director. If the new candidate fails the examination, they will have one
opportunity to retake the examination. The retake must be completed within six months of the
original exam. If they fail the retake of the examination, they will need to attend the training
again before taking the examination the third time. If an individual is recertifying they will have
only one opportunity to take the examination. If they fail the examination they must take the
applicable training before retaking the examination.

2. All prerequisites shall be met before the applicant may attend the next level of training for the
certification desired. A listing of certification levels and prerequisites is located in Appendix A.

3. Once the candidate has met all the criteria and has received certification, it is recommended
the Certified Technician work under the supervision of an experienced technician until they
become efficient in the inspection and testing methods they will be performing.

An individual requesting to become certified as a Precast/Prestress Concrete Technician is
required to obtain forty hours of experience assisting in quality control inspection at an
approved plant before certification will be issued. The experience must be documented and
shall be approved by the District Materials Engineer. This experience must be completed
within two years from the date the individual attended the training.

4. Registered Professional Engineers, engineering graduates, and geology graduates from
accredited institutions will be exempt from the training requirement in the areas they have had
instruction. It is, however, strongly recommended that they attend the certification classes. In
order to obtain certification for any technical level, these persons must pass all applicable
written examinations for the level of certification they wish to obtain. If the written examination
attempt does not meet the required score, the candidate must take the certification class
before another attempt can be made. All certificates issued in accordance with these
requirements will be subject to the same regulations concerning expiration, recertification,
etc., as applies to certificates obtained via training and examinations.

5. Technicians will be issued certifications by reciprocity when the following criteria are met:

a. The applicant must be certified in another state or certification program determined
equivalent by the Program Director or someone designated by the Program Director, in
each level of certification they are requesting.

b. The applicant must pass an examination for each level of certification desired, which will
be administered by the lowa Department of Transportation. Failure of the examination
shall require the applicant to take the full certification class before they can retake the
exam.
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c. The applicant must follow the prerequisite requirements of the Technical Training &
Certification Program.

Reciprocity requests should be made through the Technical Training and Certification office in
Ames. Copies of all the applicant’s certifications will be required.

CERTIFICATION

Upon successfully completing the requirements for certification, the Program Director will issue a
pocket certification card. The certification is not transferable. A certification earned in a training
season shall be valid until March 31! of the fifth succeeding training season. A training season
is defined as October 15!, XXXX to September 30", XXXX+1.

CERTIFICATION IDENTIFICATION
The certification card will identify the certificate holder, their certification number, the level(s) of
certification, and the expiration date of each level.

RENEWAL OF CERTIFICATION

A certification shall be valid through March 315t of the fifth succeeding training season. If the
individual has not renewed their certification by the certification expiration date, they are
automatically decertified.

All certified technicians will be required to pass an examination before recertification will be
issued. Failure of the examination shall require the applicant to retake the full certification class
and pass the examination. If the individual does not take the examination within one year after
their certification(s) expire-they must retake the full certification class and pass the examination.

If an applicant becomes decertified in any level of certification and that certification is a
prerequisite for other levels of certification the applicant will also be decertified in those related
levels of certification until the prerequisite certification has once again been obtained.

The certificate holder shall be responsible for applying for certification renewal and for maintaining
a current address on file.

PROVISIONAL CERTIFICATION
Provisional certification will be allowed through a special request to the TTCP Director. The
request can be mailed or emailed to the TTCP Director and must include the need for a provisional
certification, such as, company technician quit and they need to replace, an unforeseen workload,
etc. Provisional certifications will only be granted to contractors. If the request is granted the
following requirements will apply.

1. The provisional certification applicant must work under the direct supervision of a
certified technician until such time that the applicant is competent in the required skills of
the certification and has taken the written exam. The applicant must also take the web
based review offered by the TTCP in the area they are seeking provisional certification.

2. The applicant must take and pass the written exam for the provisional certification they
are requesting. There will be a testing fee in the amount of the TTCP recertification fee
due at the time of the exam. CIT funds may not be used for provisional certification
testing. The exams will be offered at the District Materials offices or the TTCP office in
Ames.

3. The technician must demonstrate proficiency to an lowa DOT certified technician at the
first available opportunity.
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4. After the provisional certification applicant has successfully completed the steps in 1 and
2, they will become provisionally certified until the end of the calendar year in which they
obtained certification.

5. If the provisional certified technician wishes to keep their certification they must attend
the full class at the full class cost for the certification during the training season
immediately following their provisional certification.

6. A provisional certification is not intended to be an annual request. The provisional

certification will only be allowed for one construction season. Repeated requests for

provisional certifications for the technician will be denied.

Any prerequisites for the certification must be met prior to number 2 above.

HMA Basic Tester is a new certification that may only be used as a provisional

certification. This certification follows all the requirements previously listed and the

technician will be required to take Level | HMA at the first available opportunity after the
provisional expires.

9. Provisional Certification will be offered for:

o~

a. Aggregate Sampler
b. Aggregate Technician
c. Levell PCC

d. HMA Sampler

e.

HMA Basic Tester

UNSATISFACTORY PERFORMANCE NOTICE

A certified technician failing to perform the required specified duties or inadequately performing
these duties, will receive an Unsatisfactory Notice (Materials IM 213, Appendix B). The notice will
be from the District Materials Engineer in the District where the failure occurred. This notice and
all supporting documentation will be placed in the technician’s record with the lowa Department
of Transportation’s Technical Training & Certification Program (TTCP). The notice will remain in
their file for five years. The notice may be removed prior to the five years upon the
recommendation of the District Materials Engineer.

SUSPENSION

A technician receiving two Unsatisfactory Work Performance Notices for work performed under
a specific certification will be given a three-month suspension of the applicable certification.
Suspended technicians shall not perform any duties governed by the suspended certification,
including any duties which require the suspended certification as a prerequisite.

Technicians are eligible to be reinstated after the three-month suspension and successful
completion of the applicable recertification test(s).

Technicians are subject to decertification when they receive a third Unsatisfactory Performance
Notice.

The suspension will be effective on the date the Program Director issues the suspension.

DECERTIFICATION
Certified Technicians will be decertified for any of the following reasons:

Certifications will be revoked for the following reasons:
1. Failure of the certificate holder to renew the certificate prior to regular expiration as described
above.
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2. Use of false or fraudulent information to secure or renew a certificate.

3. Use of false or fraudulent documentation by the certificate holder.
4. Use of misleading, deceptive, untrue or fraudulent representations by the certificate holder.

5. Cheating on certification exams or performance evaluations. This includes removing, or
attempts to remove, exam questions, answers, or other exam materials from the testing
location.

6. Receipt of 3 Unsatisfactory Performance notifications, as stated above under suspension.

The Program Director, or designee, will notify an individual in writing of the intent to suspend or
revoke the individual's certification(s). Notice will also be sent to the technician’s last known
employer. For DOT employees, notice will also be sent to their immediate supervisor.

An individual’s certifications will be suspended during the appeal process, and the individual can’t
perform any duties governed by the certification during this time, until the first day following the
end of the appeal process described below.

Technicians that are decertified shall not perform any duties requiring certification.

APPEALS & REINSTATEMENT REQUESTS

An individual has 10 business days to respond to the revocation notice. If the individual fails to
respond with an appeal within 10 days of receipt of the original revocation notice, the suspension
or revocation becomes effective on the 10" day.

Appeal step 1: First step appeals will be heard by the program director and a representative
panel. The individual will have an opportunity to present information to support their continued
certification to the panel. The Program Director and representative panel will then render a written
decision, taking into account the technician’s actions or omissions, the existence of past
infractions, and any mitigating factors. This step 1 appeal will become final if further action is not
taken as described in appeal step 2 and the suspension or revocation will become effective on
the day the decision is issued by the panel.

Appeal step 2: If the individual is not satisfied with the decision of the Program Director and
representative panel, the individual shall, within 10 days of receipt of the written decision, submit
a request for further review to the Program Director. This appeals request will be considered by
the entire Certification Board. The decision of the Certification Board will be the final decision on
behalf of Technical Training & Certification Program.

Any violation will remain on the violator’s record for five years, at which time the violation will be
removed from their record.

A technician may request reinstatement after one year of being decertified unless the Program
Director authorized a shorter period of time, which shall not be less than three months. If a
reinstatement is authorized, the individual must attend and successfully complete the applicable
certification courses.
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FUNCTIONS & RESPONSIBILITES

A certificate holder at each production site, project site, proportioning plant, or laboratory will
perform duties. The certified technician shall perform quality control testing in accordance with
specified frequencies and submit designated reports and records.

The specification requirement for materials testing by a certified technician does not change the
supplier’s responsibilities to furnish materials compliant with the specification requirements.

The District Materials Engineer and/or Project Engineer will be responsible for monitoring the
sampling, testing, production inspection activities and quality control performed by the contractor.
A monitor shall have satisfactorily completed the training and be certified for the level of technician
they are monitoring.

The District Materials Engineer and/or Project Engineer will have authority and responsibility to
question and, where necessary, require changes in operations and quality control to ensure
specification requirements are met.

QUALITY CONTROL, TESTING, & DOCUMENTATION

The QC Technician shall be present whenever construction work related to production activity,
such as stockpiling or other preparatory work, requires record development and/or documentation
is in progress. The QC Technician’s presence is normally required on a continuing basis
beginning one or more days before plant operation begins and ending after plant shut down at
the completion of the project. The work shall be performed in a timely manner and at the
established frequencies.

The QC Technician’s presence is not normally required during temporary plant shut downs
caused by conditions, such as material shortages, equipment failures, or inclement weather.

All quality control activities and records shall be available and open for observation and review by
representatives of the contracting authority.

Reports, records, and diaries developed during progress of construction activities will be filed as
directed by the Contracting Authority and will become the property of the Contracting Authority.

Quality control activities, testing, and records will be monitored regularly by Contracting Authority
representatives. The Project Engineer or District Materials Engineer will assign personnel for this
function.

Monitor activities will be reported and filed at prescribed intervals with the Project Engineer,
District Materials Engineer, producer, contractor, and the contractor’s designated producer.

At no time will the monitor inspector issue directions to the contractor, or to the QC Technician.
However, the monitor inspector will have the authority and responsibility to question, and where
necessary, reject any operation or completed product, which is not in compliance with contract
requirements.

ACCEPTANCE

Completed work will be accepted on the basis of specification compliance documented by
acceptance test records, and monitor inspection records. Specification noncompliance will require
corrective action by the producer, contractor, or by the contractor’s designated producer, and
review of events and results associated with noncompliance by the Project Engineer.
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AGGREGATE SAMPLING & MINIMUM SIZE
OF SAMPLES FOR SIEVE ANALYSIS

SCOPE
This IM sets forth approved sampling methods and the minimum amount of dry materials
necessary for the determination of particle size distribution.

LOCATION FOR SAMPLING

Safety must be foremost when determining sample locations. The Contractor/Producer shall
make adequate provisions, satisfactory to the Engineer, for the safety of personnel responsible
to obtain representative samples of the aggregate.

Provisions shall include guards for moving belts, pulleys, and wheels near the sampling point,
and a stable platform with adequate safety rails when sampling is to be done from an elevated
location.

Stopped belt sampling locations must be equipped with an on-off switch near, and in plain view
of the sampling location. This switch, when in the off position, must have full control of the belt.

When sampling stockpiles, care must be taken when approaching the stockpile. Do not approach
stockpiles with steep or unstable slopes, or with partially frozen slopes. These conditions pose a
high risk of stockpile collapse, which may result in either trapping, injuring, or causing the death
of the sampler.

As an option for quality samples, the sampler may request the Producer use an end loader to
create “mini-stockpiles” by using the loader bucket sampling up the slope of the stockpile. By
sampling around the stockpile in this fashion several mini stockpiles can be made at a safe
distance from the pile and sampled safely.

1. Conveyor Belt/Template Method

A minimum of three locations is required when obtaining a sample using this method. Normally,
the belt should be recharged for each location to help assure a representative sample. (Review
section titled ‘Sampling Stockpiles For Gradation Confirmation’).

The ends of the template should be spaced to yield approximately one third of the total
minimum required sample weight. More increments may be needed to achieve the required
minimum weight.

Stop the belt and insert the template as illustrated. Remove all material from the belt contained
within the template. A brush or whisk broom will be useful in capturing the finer particles.

The increments are combined together to make one field sample.
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2. Stream Flow Method

When obtaining a sample by interception of the aggregate stream flow, care must be
exercised, so the sampling device (See picture below.) passes quickly through the entire
stream flow and does not overflow. At least three separate passes shall be made with the
sampling device when obtaining a sample. Each pass is an increment of the sample. This is
normally considered to be the best method to obtain a representative sample of coarse
aggregate.

3. Stockpile Method for fine aggregate (or as directed by the District Materials Engineer)
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Stockpile sampling of fine aggregate may be accomplished by either using a shovel or a sand
probe. When obtaining a field sample by the stockpile method, a minimum of three increments
shall be taken at different locations around the stockpile. Avoid sampling in areas prone to
segregation, such as along the bottom of cone stockpiles.

NOTE: Stockpile sampling of coarse or combined aggregate should be avoided. If it becomes
absolutely necessary to obtain a sample from a production stockpile, consult the District
Materials Engineer to help devise an adequate and proper sampling plan.

MECHANICAL SAMPLERS

Mechanical or industrial samplers are used to extract samples from many kinds of free-flowing
materials. While there are many different sampler designs, they basically function in the same
fashion as the methods described above. The design and operation of the sampler eliminates
issues inherent with hand sampling methods, especially if the production plant is capable of
producing a large volume of material. Mechanical samplers can be installed in chutes or at the
end and middle of moving belts. Not only do they facilitate collecting representative samples,
they increase the level of safety by minimizing exposure to moving components of the stream
flow. The practice of collecting production over a sufficient time to produce a representative
sample should also be applied to mechanical samplers. If the mechanical sampling system
produces a very large sample, use the reduction methods described in Materials IM 336 or
continue correlations until a minimum time period can be established.

If a mechanical sampler is newly installed, the sampler gradation should be compared to a
manually collected sample with acceptability being IM 216 tolerances. Sampling should be done
in collaboration with the production plant personnel. If stop-belt sampling is used for the
comparison, controls for the belt will need to be “locked out” by the Producer for both safety and
to meet MSHA requirements.

SAMPLING STOCKPILES FOR GRADATION CONFIRMATION
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Stockpile sampling of coarse or mixed coarse and fine aggregate is difficult due to segregation.
When sampling to determine gradation compliance of these materials, the Contractor, Producer
or Supplier will supply equipment such as a sampling bin or flow-boy to provide a streamflow or
stopped conveyor belt sampling location.

An end-loader will open the pile to be sampled in at least three locations. One end-loader bucket
from each opened area is then placed into the sampling bin and sampled in a manner to assure
representation of the entire quantity.

Alternately, material from each of the opened areas may be combined in a small stockpile,
carefully blended to minimize degradation of the aggregate, and placed into the sampling bin.

Avoid obtaining sample increments at the beginning or end of bin discharge due to the natural
tendency of segregation through the bin.

SHIPPING SAMPLES
Transport aggregate samples in bags or other containers constructed to preclude loss or
contamination of the sample, or damage to the contents from mishandling during shipment.

Shipping containers for aggregate samples shall each have suitable identification attached and
enclosed so that field reporting, laboratory logging and testing may be facilitated.

SAMPLE SIZES

Minimum sample sizes for sieve analysis of aggregates are based on the smallest sieve through
which at least 95% of the sample will pass. The following table lists the required minimum field
sample and test sample sizes:

SIEVE SIZE FIELD SAMPLE TEST SAMPLE

(Ibs) (gms)

1% in. 50 5 000

1in. 30 3.500

#in. 20 2,000

Y2 in. 20 1,500

% in. 10 1,000
No. 4 sieve 10 500
No. 8 sieve 10 200

(Products with maximum sizes over 1% in. are normally visually inspected. Contact the
appropriate District Materials Engineer.)

(1) When testing 12" aggregate for Special Backfill, Granular Subbase, or Modified Subbase the
minimum test sample is 2500 grams.

(2) When testing fine aggregate with no more than 10% retained on the No. 4 sieve the minimum
test sample is 500 grams.

104



April 16, 2024 Matls. IM 301
Supersedes April 19, 2022

SAMPLE SIZES

Minimum sample sizes for sieve analysis of aggregates are based on the smallest sieve through
which at least 95% of the sample will pass. The following table lists the required minimum field
sample and test sample sizes:

SIEVE SIZE FIELD SAMPLE TEST SAMPLE

(Ibs) (gms)

1%2in. 50 5 000

11in. 30 3.500

/4 in. 20 2,000

7 in. 20 1,500

7 in. 10 1,000
No. 4 sieve 10 500
No. 8 sieve 10 200

(Products with maximum sizes over 1% in. are normally visually inspected. Contact the
appropriate District Materials Engineer.)

(1) When testing 172" aggregate for Special Backfill, Granular Subbase, or Modified Subbase the
minimum test sample is 2500 grams.

(2) When testing fine aggregate with no more than 10% retained on the No. 4 sieve the minimum
test sample is 500 grams.






April 16, 2024 Matls. IM 301
Supersedes April 19, 2022

SAMPLE SIZES

Minimum sample sizes for sieve analysis of aggregates are based on the smallest sieve through
which at least 95% of the sample will pass. The following table lists the required minimum field
sample and test sample sizes:

SIEVE SIZE FIELD SAMPLE TEST SAMPLE

(Ibs) (gms)

1%21n. 50 5 000

1in. 30 3 500

Yain. 20 2 000

72in. 20 1,500

Zin. 10 1,000
No. 4 sieve 10 500
No. 8 sieve 10 200

(Products with maximum sizes over 1% in. are normally visually inspected. Contact the
appropriate District Materials Engineer.)

(1) When testing 172" aggregate for Special Backfill, Granular Subbase, or Modified Subbase the
minimum test sample is 2500 grams.

(2) When testing fine aggregate with no more than 10% retained on the No. 4 sieve the minimum
test sample is 500 grams.
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