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Welcome to Bituminous Office
Feel free to contact us

• John Garrity, P.E. - Bituminous Engineer 

• Greg Johnson, P.E. - Assistant Bituminous Engineer 

• Chelsea Bennett , P.E. – Assistant Bituminous 
Engineer

• Joel Ulring, P.E. - Pavement Preservation Engineer

• Deb Evans - Mix Design Specialist

• Ray Betts – Trial Mix Lab Technician



Presenters

• Deb Evans– Mix Design 
Specialist, 
deb.evans@state.mn.us

• 651-366-5574

• Greg Johnson - Asst. 
Bituminous Engineer, 
gregory.d.johnson@state.mn.us

• 651-366-5464



Plant Monitor Refresher 2021

• What is the Plant Monitor?
• The Plant Monitor is the Link 
Between the Project Engineer, 
Agency’s Lab and Contractor’s 
Lab.
*Project Engineer has the ultimate 

authority on the Project



Today’s Objectives

•Promote uniformity among all 
personnel performing plant 
monitoring

•Acquaint personnel with the 
duties and responsibilities of a 
Plant Monitor



Plant Monitor Refresher 

• Visibility and communication between 
the contractor and the 
inspector/monitor is crucial!

• Leave an impression of “ Your Hardhat  
is Always Around”!



4 General Areas of 
Responsibility for a 

Plant Monitor

 Observe Plant 
Operations

 Review 
Contractor’s 
Testing 
Procedures

 Review 
Contractor’s 
Documents

 Communicate 
with Project 
Personnel on the           
Progress of the 
Plant Operations



Prior to the Project



Review Project Proposal and 
the Special Provisions



Review  Schedule of Materials 
Control



Schedule of Materials Control

Will Identify Items that 
Need to be Sampled

&
Provides the Minimum

Sampling  and Testing Rates 
Required for a Project



Prior to Plant Startup 

BEFORE MIX 
PRODUCTION BEGINS



Before Production Begins

•Verify that Plant and Lab are 
Certified per “Certification 
Procedure” in  Specification 
2360.2G1a

•Who certifies the plant? 



Plant Certification 
Document

• Form TP 02142-02 or 
02143-02

• https://www.dot.state.mn.
us/materials/bituminousplant
page.html













Certification Procedure for 
Contractor

• Complete Certification form and request 
for plant inspection 

• Provide a site map of stockpile locations

• Pass plant and testing facility inspection.

• Obtain a Mixture Design Report (MDR) prior 
to production



Plant Calibration

• AC Pump calibration
• Scale(s)
• Belts



QC LAB EQUIPMENT 
CALIBRATIONS

• CALIBRATION DOCUMENTATION

Lab Scales

Gyratory Compactor & Molds

Thermometers

Sieves

Rice Container/pycnometer

Residual Pressure Manometer or Vacuum 
Gauge



CALIBRATIONS

• Watch for equipment that is not

serviceable



Maintaining Certification

• The plant must produce, test, and document all 
certified plant asphalt mixtures in accordance with 
the specification requirements on a continuous basis. 
(2360.2G.1.b)

• Certified after winter suspension or if the plant is 
moved.

• Revocation of Certification, if:
• Mix does not meet requirements
• Failure to meet testing rates
• Records are falsified



Plant Certification Quiz
• What must be completed before producing material 

for a project ?

• What happens if a portable plant is moved?

• What equipment needs to be Calibrated ?

• Who calibrates the plant?



Plant 
Operations



PLANTS

Counter-Flow Drum Plant
Permanent Location

Batch Plant w/Screen Deck

Portable Counter-Flow 
Drum Plant



PLANTS



Be AWARE of HAZARDS



Be AWARE of HAZARDS



Routinely Check Cold Feed 
Bins for Proper Operation

dividers



OVERFLOWING BINS





Check Aggregate Belts For 
Proper Operation



Do Not Make Any Adjustments 
To Contractor’s Equipment!



AGGREGATE  STOCKPILES



Stockpile 
ID



STOCKPILES

• Review the Site Map & Aggregate 
Stockpile Locations

• Know - Which is What! Where is 
What! What is What! 

How much of what, etc.



Check  Stockpiles for  Contamination !



A “GREEN” STOCKPILE ?



Objectionable Material in  
Aggregate

• Spec 3139.2A: “Do not use graded        
aggregate containing objectionable materials 
including:”

Metal Plastic

Glass   Brick

Wood Rubber



Contamination Can Lead to 
Pavement Issues!



CHECK the RAP  PILES 



Objectionable Material in RAP

• Spec 3139.2B.11: “Do not use RAP containing 
objectionable materials including:”

Metal Plastic
Glass Brick
Wood Rubber

o Debris



Contamination Leads to Pavement 
Issues !



SHINGLES (RAS)



Shredded RAS

“Coffee Grounds”
Meets Spec Gradation

“Corn Flakes”                  
Fails Spec Gradation



Extraneous Waste in RAS

• Includes Metals

• Glass

• Rubber

• Nails

• Soil

• Brick

• Tars

• Wood

• Paper

• & Plastic



TYPES of RAS PRODUCTS

•MWSS (Manufactured Waste Scrap Shingle)

•TOSS (Tear Off Scrap Shingle)

Plant Monitors!

If there’s a visual change to the

product!  Sample & Submit!
Don’t want “Corn Flakes”



Be Aware of New Materials   
Hauled Into the Plant Site



Asphalt Binder

• Confirm PG Grade 
required for project

• Check invoices for 
correct asphalt grade

• Collect certified and 
signed asphalt cement 
invoices each day



ASPHALT BINDER

Single tank plants may have issues when changing PG grades 
under MSCR.



Asphalt Binder

• Collect & Submit Asphalt 
Samples 

 Observe Sampling

Observe Sampling



Sampling Asphalt Emulsion

What’s Wrong 
with This  
Picture?



THE MIXTURE!



Mixture Type

• Verify that the right mix 
is being used on the 
project –

• Check Mixture Design 
Report (MDR) and verify 
that mix type matches 
with the mix being 
produced



THE MDR

• Mixture Design Report 
(MDR). Its the 
Contractor’s  recipe.

• Verify that it matches 
with what’s entered on 
the Test Summary Sheet 
(TSS)



Mixture Temperatures

• Using infrared gun shoot 
mix temperature leaving 
the drum 

• Check temperature of 
mix leaving drum 
against control panel 
readout 

• Make note in diary



What’s the            of a 
Temperature?



What’s too Hot?

• Rule of Thumb

if >325ºF  Verify

• 2360 Spec- Max mix 
temp = 30ºF above the 
Suppliers 
Recommended 
Maximum Mixing Temp.



WARM MIX

• It’s Hot Mix produced at 
a lower temp!

• Typically at 30°F or 
lower than HMA w/same 
PG binder

• Chemical Additive or 
Foaming Process is used 



WARM MIX

• WMA allowed on 

all Projects.

• Engineer must be 

notified if WMA is to be used.

• Must be noted on Test Summary Sheet

• Note compaction temperature on sample card



WARM MIX & PLANT MONITORING

• Tracking WMA projects

• Make note on sample cards

*Type of Warm Mix used?

*Plant Mixing Temperature?

*Gyratory Compaction Temperature?



TRUCK LOADING

How long is the mixing process?



TRUCK LOADING

• Weekly scale checks

• What is the release agent used on the truck 
beds—NO Petroleum based solvents! 

• Tarps – when are they needed? Rain, Cool 
weather, Long hauls,  Long wait times. 

You tell them when to use them.



Are Trucks Being Tarped if 
Needed ?



Note How the Trucks are Being 
Loaded !



How Are the Trucks Being 
Loaded ?

VS



Truck Weigh Tickets

• Verify that the 
computer generated 
ticket has the following 
information. 

• Project number
• Mix designation including 

binder grade
• MDR number
• Truck ID & tare
• Net mass
• Date & time of loading



PLANT RECORDATION



PLANT RECORDATION

• 2360 Spec Requirement: 

Contractor must furnish an electronic printout from 
an automatic plant blending control system at 20 
minute intervals.

• Intent :

*Is to verify & document the plant’s settings.

*Used in verifying the amount of Add AC for the % New 
AC Ratio requirement.



NEW AC to TOTAL AC RATIO
(Binder Replacement)

• Purpose: To ensure a certain amount of new asphalt 
binder is being incorporated into the mixture.

• Reason 



PRINTOUT  REQUIREMENTS

• Both virgin & recycle belt feed rates 
(tons/hr)

• Feeder bin percentages
• Total % AC in mixture
• % Add AC (new asphalt)
• Mix Temp
• Mix Designation (code)
• Date & time 
• Current tons produced & daily cumulative 

tons produced at time of printout
• Daily: SPAN values



Plant Recordation

 Steps for a Plant 
Monitor:

-Collect printouts

-Focus on % new AC (add 
AC). 

-Verify reported % Add 
AC listed on Test 
Summary Sheet



WHAT IF PLANT’S NOT EQUIPPED WITH 
PRINTOUT CAPABILITY?

• Engineer May Waive 
Printout Requirements. 

• However A Daily Spot 
Check will be Required as 
an Alternate Process for 
Verifying Add AC.



AC RATIO & THE TEST   
SUMMARY SHEET

• The Add AC Fields Need To Be Entered 
For Each QC Sample

• Plant Monitor’s Job - Verify Add AC 
• If Mix Fails To Meet Ratio Minimums, A 

Message Appears Stating “Stop 
Production”  



NEW AC RATIO DURING  
PRODUCTION

• If the individual or moving average ratio drops 
below the minimum requirement, the 
Contractor  must           PRODUCTION and make 
adjustments .



QC/QA & VERIFICATION 
SAMPLES



QC / QA SAMPLE DEFINITIONS

• QC Sample – Process sample, used to control 
the mixture production process. Location 
determined and sampled by the Contractor.

• QA Sample – The Agency’s companion to the 
Contractor’s QC sample. 

• Verification Sample – Sample which is taken by 
the Agency to assure compliance of the 
Contractors Quality Control Program. Location 
determined by Agency. Sampled by either 
Agency or Contractor.

• Verification Companion Sample– The companion 
to the Agency’s verification sample.



Mn/DOT’s  QC/QA PROCESS



SAMPLING & SPLITTING
• Agency is required to witness all QC/QA 

sampling and splitting.

• After splitting, Agency must take 
possession of all the (QA) splits.



SAMPLE TESTING

• Contractor tests all QC splits
• At the end of the day the inspector 

randomly selects one of the QC/QA splits as 
the “Verification “ sample.

• QA Sample is sent to District Lab for 
testing.

• Agency will retain possession of other QA 
splits for min 10 days.



VERIFICATION SAMPLING 

• Agency must take a daily random sample.
• Contractor must test these “Verification 

Companion” samples.
• This random sample will replace the next 

scheduled QC sample. 
• KEEP EM GUESSING!



Ensure that the Required Number of  
Samples & Tests are Being Performed!

• Refer to The Schedule of 
Materials Control.



SCHEDULE OF MATERIALS CONTROL

• Take a look at how it is set up.

• Is there enough tests or too few?

• Do you know what to do if the schedule is not met 
(missing tests, failing tests)



SMC QC/QA Sampling & Testing 
Rates for Spec 2360

 Start Up Rate:1/500 tons for 1st 2000 tons
 Production Rate: 1/1000 tons
 How Many Samples & Tests Required for A 

Day?
Divide the planned production for the day by 
the required rate. Round up to the next higher 
whole number.
ex: 3750 tons ÷ 1000 = 3.75 or (4 QC samples)



RANDOM NUMBERS for 
SAMPLING

 Confirm the random 
numbers  for the 
daily tonnage.

 Good idea if 1st

sample for the day 
is taken earlier 
rather than later.



RANDOM NUMBER GENERATION

Use ASTM D 3665 Section 5
or

Use an Engineer Approved Alternate 
Method



SAMPLING LOCATIONS

 QC/QA Samples: Contractor’s Choice -
Truck Box or Behind the Paver

 Verification Samples:
Agency’s Choice

 Lottman (TSR) Sample:
Agency’s Choice-

*Bit Office Recommends Truck Box or                                       
Windrow Sampling for TSR Sample



TRUCK BOX SAMPLING

• Yes or No?
• What are your thoughts?



REQUIRED QC TESTING  

 Testing includes: Gmb of Gyratory Pucks, 
Rice, %AC, Gradation, FAA & CAA

 Calculations required: adj AFT, Voids, 
Fines to Effective & % new AC Ratio

 Mixture Moisture Content: Only when 
directed by the Engineer.

 TSR Testing as directed by the Engineer
 AC Binder:1st load then 1/250,000 gal



MONITORING the 
QC /QA TESTING



Monitoring the QC Testing

• The Plant Monitor’s duties include 
observing the QC testing on a random 
basis. 

• Verify that the contractor’s tester has a 
current Technical Certification Card.



• The 2360 Spec requires that individuals 
performing process control testing must be 
certified as a Level 1 Bituminous Quality 
Management (QM) Tester.

• Individuals making plant process adjustments 
must be certified as Level II Bituminous QM 
Mix Designer.



Establishing An Ignition Oven 
Correction Factor

On First Day of Production
• Both QC & QA Labs Establish CF From 
Plant Mix

• CF Will be Based Off a Chemical 
Extraction by QA Lab and QC does 2 
ignitions burns

• Follow Process in the Appendix for Lab 
Procedure 1853



REVIEWING THE QC TESTING 

On A Daily Basis Observe the 
Following
• Sample Splitting/Batching
• Gyratory Compaction
• Ignition or Chemical Extraction
• Max Gravity Testing (RICE)
• Bulk Gravity Testing
• Gradation Process
• % Crushing (includes FAA)
• Core Testing



QC/QA Mixture Samples

• Make sure companion QA samples and 
Contractors compacted specimens are saved 
and numbered 

(min. 10 calendar days).

• Check to make sure that Sample Identification 
Card is filled out correctly for District Lab 
samples (Verification Sample)



Mix Moisture Testing

• Two moisture tests can be performed.
• Total moisture in the mix behind the paver must be 

less than 0.3%.  Take sample from behind the paver 
and place in a seal container.

• Ignition Oven Correction is a portion of the ignition 
oven sample that is placed in the drying oven to 
determine amount of moisture in the aggregate and 
would be counted as AC if not determined.



SAMPLE CARDS



VERIFICATION SAMPLE 

•The Contractor must test all 
verification companions and 
include results in the QC program.
Purpose: Verifies QC Testing 
Process. Checks testing tolerances 
between Contractor and Mn/DOT 
test results.



What Happens if Testing Tolerances 
are Not Met ?

By Spec Agency Retests Sample,

 If Retest is Within Tolerance!
Contractor’s result is used for acceptance.
But!



If the Retest is Not Within Tolerance!

Acceptance is Based on Agency’s results.

In addition:
*An investigation begins immediately
to determine the cause. 
*Previous and subsequent QA 

(companion) samples are taken into possession
and tested by the agency until tolerances are met.



RECORDING TEST RESULTS

• Ensure Verification 
results are being 
entered on Test 
Summary Sheets 
(TSS)

• Failing test results 
are required to be 
reported to the 
Engineer Daily!



TESTING TOLERANCES

• For Allowable Test Tolerances 
Between Contractor and Mn/DOT 

See Table  2360-9 in 2360 Spec





TESTING  TOLERANCE 
QUIZ

TEST tolerance for the Ignition Burn (AC%) is  ______ 

TEST tolerance for Bulk Gravity (Gmb) is   _______

TEST tolerance for  Rice (Gmm) is ________

TEST tolerance on the #200 sieve is ________

TEST tolerance for adjusted AFT is ________



TESTING  TOLERANCE 
QUIZ

TEST tolerance for the Ignition Burn (AC%) is  0.3

TEST tolerance for Bulk Gravity (Gmb) is   0.030

TEST tolerance for  Rice (Gmm) is 0.019
TEST tolerance on the #200 sieve is 1.2

TEST tolerance for adjusted AFT is         1.2



MIXTURE FAILURES

• Make sure all mix property failures are 
reported to Contractor’s Project Supervisors 
and to the  Project Engineer.

• Notify District Laboratory on failures, any 
retesting needs to be completed in a timely 
manner.

• Note material out of specification and 
corrective actions in plant diary.



QA TEST RESULTS

• The Agency is responsible for communicating 
the QA-Verification test results to the 
Contractor in a timely manner!

• Guide for minimum QA/Verification testing 
turnaround.

Test

Time for Delivery 
(Field to Lab)

Laboratory Turnaround Time

Verification Samples 1 working day

2-3 working days 

Density Cores
1 working day 2 working days



What If A Contractor Is Not 
Following A Testing Procedure!

• “If the Engineer observes that the contractor is 
not performing sampling and quality control tests 
in accordance with the applicable test 
procedures, the Engineer may stop production 
until the contractor takes corrective action.”  
Refer to- 2360.2G2 

• The Engineer will notify the contractor of 
observed deficiencies promptly, both verbally and 
in writing.

• 1501 “Authority of the Engineer” grants great 
discretion and power. 



TEST SUMMARY SHEETS



TEST SUMMARY SHEETS

•Make sure the most recent Mn/DOT TSS 
is being used. Go to the Bituminous 
Office website:

http://www.dot.state.mn.us/materials/bituminous.
html



New Additions

• Bituminous Manual
• Dave Linell’s Knowledge Guide
• Compaction and Coring Guidance



TEST SUMMARY SHEETS

Monitor’s Responsibility: 
Review TSS for accuracy 
and completeness.
•Verify Aggregate 
products, %,  & SpG
listed on TSS to the MDR 
info.



TEST SUMMARY SHEETS

• Verify the recorded QC results

• Make sure Agency results are being recorded.

• Verify the % Add AC 

*Check recordation printouts for comparisons
• Identify Failing Mixture

• Make sure TSS (Excel) is sent daily to the District Materials 
Laboratory and/or others as requested 



Core Testing



CORE STATIONING 
• Complete the Core 

Stationing Worksheet 
for Random Core 
Locations. 

• See Bituminous Office 
website for most 
recent  Worksheets



CORES 

• Agency marks the core 
locations.

• Each lot has two core 
locations & each core has 
a companion

• LJD cores - mark as 
Confined or Unconfined

(5000 tons 1 lot more 2 
lots)
• The contractor drills, 

measures, cuts, & trims 
the cores.



Do These Pictures Have Anything in 
Common With Horseshoes?

Marked Core Location Vs. Cored Location

Core Holes

Is Agency watching Contractor cut the 
cores?



LONGITUDINAL JOINT CORES

• Outer  edge of core barrel  needs to be within 
6” of the joint. 

• Companion core 12” longitudinally



LJD MARKING TEMPLATE

Core Location



Core Identification



*Easier & No Core 
Damage

Transporting Cores

*Transport in a   
Timely Manor!



Core Testing – SPEC 
2360.3D.1.i

CORES WILL BE TAKEN AND TESTED BY THE CONTRACTOR, 
HOWEVER, THE CONTRACTOR SHALL “SCHEDULE THE 

APPROXIMATE TIME OF TESTING DURING NORMAL PROJECT 
WORK HOURS SO THE ENGINEER MAY OBSERVE AND 

RECORD THE SSD AND IMMERSED WEIGHT OF THE CORES.”



Core Density Testing

• Verify the initial air dry wt. just prior to immersing 
the cores into the water bath.

• Plant Monitor needs to witness and verify the SSD & 
Immersed wts of contractors cores.

• Final Oven dry wt. –

During the drying process, the cores 

are chopped apart to ensure all moisture is       dried 
off. Min 3 hrs in oven at 230 ± 9°F



Core Density Sheets

• Be Aware of Mixing 
Different Spec Yrs & 
Worksheets

• Review Contractor’s Final 
Data.

• Input Agency’s Companion 
Core Data

• Communicate Results to 
both Contractor & Project 
Engineer

• Send as Excel spread-sheet



Companion Core (Gmb) Results

• Anytime the Gmb difference between companion 
cores is 0.050 or greater,

something is wrong.
Either one of the cores was damaged, the cores 

were not companions, or someone made an error 
in the testing or computations.

• If this occurs, the problem should be brought to 
the attention of the Project Engineer, 
investigated, and recoring may be necessary.



CORES - TWO TOLERANCES

• 1st .030 Tolerance

Between Companion Cores

• 2nd (√n ) Shrinking Tolerance 

Day’s avg- Agency vs Contractor 

• Density Worksheet will apply both! 



SHRINKING CORE TOLERANCE 

Only for cores meeting the .030 (1st tolerance)

Tolerance Will be Variable Depending on How Many Cores Are 
Compared.

Shrinking Tolerance Equals .030 Divided by the Square Root of 
the Number of Cores Compared (0.030÷√n) 

 If This Tolerance is Exceeded, All the Agency’s Test Results 
Will be Substituted for the Contractor’s Results for That Day’s 
Paving.



OPTIONAL AGENCY ONLY 
CORE TESTING
• Contractor can request all cores be 

tested by the agency. Refer to 2360.3D.3
• Resulting in : 

No companion core testing.
No Shrinking Tolerance.
Less Holes in the Road.

Anyone Allowing It?
•



RECORD KEEPING



RECORD KEEPING
• Keep excellent records to determine 

compliance with contract documents 
and to substantiate payments to the 
contractor.

• Keep a written diary/daily work 
report (DWR)of the principle 
activities that occur.



What Should Go in Diary?
NOTHING BUT THE FACTS!

• Weather conditions

• Important conversations

• Visitors on site

• Unusual incidents

• Equipment breakdowns

• Length of work stoppages

• Number of personnel and types of equipment 
affected by work stoppages



NOTHING BUT THE FACTS!

• Changes in the appearance of materials
• Out of tolerance or failing tests
• Verbal orders received
• Agreed upon changes
• Photographs of the work provide a valuable 

supplement to the written records and 
reports.

• Usually not a problem having too much 
information



What should NOT go in diary?



DAILY DIARY

•Claims & Lawsuits Have Been 
Settled Based on the 
Information in a Diary!



PROJECT AUDITS 



NEEDED DOCUMENTATION

• Plant Certification

• Tech Certifications

• MDRs

• Scale Checks

• AC Bills of Lading

• Weigh Tickets

• Test Summary Sheets

 Core Stationing 
Worksheet

 Core Worksheets
 ERD Files
 Ride Quality 

Worksheets
 Recordation Files
 Plant Diary
 Street Diary



Questions ?


