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Auditor qualifications
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Questions and answers at end of presentation, also polling questions during
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Why audit materials control?

* Answers the question “did we get what we paid for?”

e Addressed by Office of Management and Budget 2 Code of Federal
Regulations Part 200 Appendix XI (Compliance Supplement) Suggested Audit
Procedures (2022 Compliance Supplement (whitehouse.gov), page 839 of
1968)

 Bipartisan Infrastructure Deal increases Highway Planning and Construction
federal aid by 30-35% for each state

 Risk (and potential consequences) of noncompliance

* Operational relevance


https://www.whitehouse.gov/wp-content/uploads/2022/05/2022-Compliance-Supplement_PDF_Rev_05.11.22.pdf

Auditor Qualifications

* Government Auditing Standards (Yellow Book) Chapter 4, Competence and
Continuing Professional Education: auditor and specialist skills needed

* Technical certification courses

* Background/experience interpreting complex engineering data



My Qualifications

e Certified Internal Auditor
 Certified Construction Auditor
* Audited over 200 highway construction projects for compliance with materials control requirements 1994-present

* Completed the following technical certification courses:
* Aggregate Production
* Concrete Field
* Bituminous Plant 1
* Grading and Base
* Bituminous Street
e Bituminous Plant 2

e Concrete Plant Tester

e QOver 150 materials control related findings written for annual highway construction project audit



My Qualifications




Potential Candidate for Materials Control Audits?




Concrete Plant Tester Technical Certification

m DEPARTMENT OF
i TRANSPORTATION

Certificate of Attendance

Professional Development Hours

David Christensen

Participant

Concrete Plant Tester Certification Minnesota Department of Transportation

Education Adtivity Activity Sponsor

Bradly Swenson 3/15/22

Instructor/Leader Activity Date

120

Professional Development Hours

The Division of Anance and Administration, Office of Workforce Development, Minnesota Department of Transportation, has
determined that this education activity meets the State of Minnesota Board of Registration Continuing Education Requirements. The
Minnesota Board of Architecture, Engineering, Land Surveying, Landscape Architecture, GeoScience and Interior Design (Board of
AELSLAGID) has final authority to review and approve PDHs.

Please attach the following for your records: = registration receipts + announcement / brochure information
= agenda/syllabus = any other information ordetails
= course plan = the expected outcome of the edumtion activity




Bituminous Plant 2 Technical Certification

m«% DEPARTMENT OF
& TRANSPORTATION

Certificate of Attendance

Professional Development Hours

David Christensen

Participant

ZBituminous Plant 2 Minnesota Department of Transportation

Education Adtivity Activity Sponsor

Dave Clauson 4f5/21

InstructorfLeader Activity Date

30.0

Professional Development Hours

The Division of Anance and Administration, Office of Workforce Development, Minnesota Department of Transportation, has
determined that this education activity meets the State of Minnesota Board of Registration Continuing Education Requirements. The
Minnesota Board of Architecture, Emgineering, Land Surveying, Landscape Architecture, GeoScience and Interior Design (Board of
AELSLAGID) has final authority to review and approve PDHs.

Please attach the following foryour records: = registration receipts = announcement / brochure information
= agenda/ syllabus = any otherinformation ordetails
= oourse plan = the expected cutcome of the eduction activity




Polling Questions

Polling Question #1 — Auditor Qualifications
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Analyzing Materials Control For Base Materials

* Aggregate gradations

* Compaction control methods: dynamic cone penetration index (most
common); quality compaction; lightweight deflectometer; specified density

* Moisture content

* Aggregate quality: shale and Los Angeles abrasion; percent crushing
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Auditor Using a Dynamic Cone Penetrometer
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Aggregate Test Report
MADOT District 2
3920 Hwy 2 West
Bemidji, MIN 56601

Example of Base Material Test Report Audited

Sample ID Number 02-G521- D046 Project Number: 1106-15

Field 1D: 1 Type or Usa: CL-6

Project Engineer: GRAHAM, N T_H Mumber:

Submitter Mame: SIMIOMN, STEVE Bridge Numbser:

Gradation Spec Mo: 3138 2E1 Pit Number:

Spec Classification: Class 6 it Mame:

Quality Spec Mo: 3138 283-CL6 Pit Ownier:

Billing Agency: LAS. Mame:

Date Received: 8/20/2021 Sample Taken From: STA 404+61

Date Jed- a/a/z021 Sample Comments: MOONDANCE

Agency's Contractors Out of lab Spec. Limits

3 Passing Siewe: Test test tolerance Dt of Spec Lowr High

% pass 3" 100

% pass 2" 100 100

% pass 1 1/2" 100 100 100 100

% pass 1" o4 95

3 pass 34" BE 85 0 LMD

% pass 3/8" 63 &0 as B85

9% pass 74 a7 S0 35 70

% pass #10 36 a1 20 55

% pass #40 iz 20 1o 30

%6 pass #200 51 5.0 3.0 7.0

LAR 35.0

G5 Crushing 56.4 15.0

Total Shale oo 7.0

Shale in Sand 0.00

Mason Block

Brick

Glass

Objectionable Materials

#200,/1" Ratio 543 53

#40/710 Ratio 4732 ABE

#200,/#10 Ratio 1432 122

carbonate

% AC

Requirements on this test report are basad on the Agency’s Individual test.

Additional Comments: |

Copies To:
Project Engineer: GRAHAM, M

Report Approved By:

Meets Requirements | <

Does not Meet Requirements

Incentive, Disincentive

*=Does not Meet Requirements

with in Lab-Field Tolerance|x

Out of Lab-Field Tolerance

For Info Onily

~=0ut of Lab-Field Tolerance
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Analyzing Materials Control For Base Materials - Exceptions

e Aggregate gradations missed

* Aggregate gradations falling outside specification without corrective action
* Moisture content not evaluated

* Aggregate quality not evaluated

* Test report data incomplete (tester name and technical certification number;
road stationing sample location)

14



Polling Questions

9/26/2022 mndot.gov



Analyzing Materials Control for Asphalt Mixtures

* Mix design (the ‘recipe’ for asphalt mixtures)

* Asphalt binder property testing
* Aggregate quality

* Agency verification testing (extracted asphalt binder percentage/gradation;
maximum/bulk specific gravity values; air void percent; coarse and fine
aggregate percent crushing; asphalt film thickness)

* Added asphalt binder to total asphalt binder

 Cores for density and pavement thickness
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Example of Asphalt Mixture Test Report Audited

Mix Design

DEPARTMENT OF BITURINOUS PLANT MIX DESIGN REFQRT
m1 TRANSPORTATION D srict  Matera's Lat # 02-2021-038
392D Higfeay £ Yyost Late:  &'n/2024

Semidj., M 35601
Fhane: P18-T5E5-B546

SPRS] 2368 AFT

THEE MIX DESHH REPORT IS MOT VALID LATIL FLANT WO, INDICATED SELOWY 15 CERTWICD.

ENGINEER Lror T - goo FRES YEAR 2021
PRCIECT NUMBER oL 1% Mix TveE | SPWEHSAG
CONTRACTOR SIGN. £
T N i YVED F o 5 N A PER
PEUE AR FELD PACEENT SN COME e 5 N ¥ DOES NOT SRADE | PROPOSAL |
PLANT NO. - 10B X FORMULA
Groglin Wilh Tast Mumilee Slawa Fize Campanite For Intormaata s Only
fmml e Fanrula Eroud Band Wirgln Fowmula
[SP_[WE Joo1 ] [ o _
O (] 1040 1uo | — en o o 100
‘-_— |- - |- -- —l 188 (1 63 g5 | — [ 1ng E A a3
[ 1 B 2z | — | 80 A 5 £3
ATFH MY ER 30 f —| &0 [} &7
AFY Proporiies 236 (S} 58 25 | —[ &8 VI
Phe 4.8 118 _[216] 45 - e )
FYy om e (0600 a0y | [ 26 | - | 25 |
: D300 60 14 - 13
| Ad). AFT] =7 D150 {#700] ¥ - £
WLOFE 00 4.4 zn| —| 7o 41
Spec Voids 4.0 30| —Lao ”; 4.0
% A 5.0 4.6
MOTAL Y
TM & 02-TM21-038 Indicatss 2 Gyratary Dunshy of 150.0 (Ibs13) at 60 Dusign Gyrations
Usze of anti-strp regquired: Mo
Pt Source of Matarial e s 7 A
Al S} {3340 FMOONDANCE PIT B8 SAND 55 202 0173 Z.B54 S0 | A5
20 521131 [MOONAANGE PIT /2" ROCK 5520710171 3.748 a ml 274
16 % [11134 SONDANGE BIT CIASS O 3420210172 2721 g8 % | 2729
o o
= m
5 2
e 2
24 4 |11134 | PROJECT RAF 38 20210031 ECTel| 72 % | 2673

Mix hggragate Spoeiic Gravity at the Listed Percentages = 2,ssai 2673

MO LAE WEORMA TIGN JHLY: LAR COMPACTION FEMP RANMGE = 270 “F
Rrmarse JACH. GUALITIES/SPS'S DOME 4N 53 | LTS

“H'S5- AFT SPEC PREJECTS REQS 4.5 ECAING S aE |
[APPRICH EJCK W -4800g

Mk Dapipn Rewlsvad by: wl DIst Mabls Bap. - LALIRS HADG A0S,
Cantractor - AMDERSON BLOS
7 — H JAEON KIS SELDE BEMIDIE
o oary el el

Mix Oeelgn Specisdlat D2 Lab Chief

0220z I W -
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Example of Asphalt Mixture Test Report Audited

Asphalt Binder Properties

m DEPARTMENT OF State of Minnesota
TRANSPORTATION D of T ion
Office of Materials and Foad Research

Asphalt Cement Test Report

Lab Ref Number: CO-AC21-0247 Sampled By:
Project Number: 110615 Submitted By: Steve Simon
Engineer: Wancy Graham Sampled From: Valve
Grade: PG5EH-34 Date Sampled: B122021
Eefinery: Flint Hills Resources Date Received: 22372021
Mapifest Number: 210072852 Report Approved: 82772021
Field ID: 2
Comamernts:
Test Resulix Specification
Mfimimmm Afaximum
Original Binder:
DSE. G*/SIN d (kPa) 154 003
Rolling Thin Film Oven Test
%a Loss -0.82 120
DSE.G*SIN d (kPa) - 314 108
MSCR:
% Recovery at 3.2 kDa (36) 55 30
Forae 32 kPac: L0 20
Pressure Aging Vessel:
DSE. G*SIN d (kPa) - 17 5600
BER. Stiffness (MPa): 173 324
BER. m-Vahe: 0340 0285

Disposition: Meets Fequirements
Commenis:

Test Procedures: AASHTO T313, T240, 7315, R28

Ifyou have any questions, please call: (651) 366-5549

Copies Ta: Chorgs Cut- 1129 T
Faaies —
Hancy Graham \ \_W_
dm=on =y
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Example of Asphalt Mixture Test Report Audited

Aggregate Quality

m1 DEPARTMENT OF
TRAMSFORTATIOM
Apzragate Tact Repart

Jistr ot 3 Materials i Testing performed by D3 Lab rather than

TRAL e 3riz. Park Roas D2 Lab because D3 Lab was closest
Ba:ter, Mk, 55425

Sarmple 10 Mumber FA-BAZ1- D171 Project Mumber: 1L06-15
Field 13 4 tumi1eas Mant-
Frojact Engines-: “.4 Humber 2w
Ly arnitter Wz e AMNDERECN BRI, Tyme ar e LB ROCS
: = Bt hurr oo 11234
Pt Flamie: MIEITance
Info anly Pt Qi EIE [ow, KEthy
L H 5
Date Rk wic! BRIl nple Ta < From:
Dt Soialad: A2 20 mple Canmnren

=3
T-EATI T, T-55, T-Salf, T-LoB AT, T- 1o 1, T-L 7GRy, T2 48] T, T 308 Festhod A, A5 TR
" Wi- i 7 20T adified, MP=NN/DOT

Tesl Frocadarcs 119, T AL T- 27 ML T-300T: T
133, ASTR CH35, AFTH DE0A2, A5Th 0900, Ricra DesallMPY, Prorgent O us i

Agenoy's Cantractars Ot of lab Spac. Limis
15 Pagsing Skawm: Tast et talorance  Oul of Spec Lawr High

¥ aas: 1 L2
W gass 1154
el 1040
R 10
® pE+
LE 4
*® ER
*

£l
=i 2355 9 i
HeozassF1G 1
o iy 30 1
e pilsy w50 <
¥ pass 1100 1
. pass RGO 1o
Tetal Shale
so1ota SaTiple Sgall .5 Up to 5% ok
= Tota Spe | +4 G
24 Clag Cualls & Luimnas
Shaly in Zand
T Cy-Lbunale A4
Builk SpG +4 2,724 278
T Al @+ CGD

ApgUirGmIents an L iv Lka . repoet are Jased o7 the Ay £ Ind witlual best. B

#ez Hanal Canrents: ]
Coples i Azpart A3 7-oved By:

PrzjEct Eginco
BitirinaLs Aant: mﬂ% (Rmolesdod.  ciuzam
[ T 1iap:a1 FM

Pradaco-s Craail

wdegts Baquirerhents, Wity m Las-Fleld Tolerance[
Dioees il Pd2et Requlre Tients, Ol of Lao-Held Tolermnce
Imgant waf [ 21 sentive _ ForIrfz Qnly
*=Does rot rdzet dagaive ments ~=(.t of Lap-Field "olarancue

9/26/2022 mndot.gov 19



Example of Asphalt Mixture Test Report Audited

Extraction/Gradation; Maximum and Bulk Specific Gravity; Air Void Percent; Asphalt Film Thickness; Percent Crushing

m DEFARTMENT OF
TRAMSPORTATION
Bituminous Midure Sample Test Report
BANDOT-District 2

3920 Hwy 2 West
Bemidji, MM 56601

Sample ID Number 02-BM21- 0132 Trial Mixc Bit. MDR No:  02-2021-038
Project Engineer: GRAHAM, N Plant: ANDERSON BROS.
Project Number: 110615 Bituminous Spec Ma: 2360
Submitter Name: SIMOM, STEVE Miix Type: SPWEE3a0
Billing Agency: PG Grade:
Date Received: Bf16/2021 sample Taken From: TRUCKBOX
Date Sampled: Bf142021 Station Number:
Fiald 1D: 01z sample Comments: MOONDANCE PIT

Test Procedures: T-30, T-164{M), T-166, T-209{M), T-245(M), T-265{M), T-304[M), T-308{M), T-312{M] M=hMn/DOT Modified

Agency’s  Contractors  Out of lab Ouwt of Spec. Limits

% Passing Sieve: Test test tolerance Spec Low High
% pass 1"
% pass 3/4" 100 100 100
% pass 1/2" o4 a5 100
% pass 3/8" B0 35 90
% pass #4. 61 30 80
% pass #8 52 25 65
% pass #16 az
% pass #30 31
% pass #50 15
% pass #100 6
% pass #200 a0 20 7.0
Bulk SpG 2384
Max SpG 2517
isolated Air voids a9 20 6.0
Density lbs/cu ft 1451
% Abs Bulk 017
Ig Oven WAC 51
Chemical %AC
Adjusted AFT BE 8.0
% FAA az az
% One Faced Crushed 85 55
% Two Faced Crushed
WA 155
VFA 68.4

Requirements on this test report are based on the Agency's solated test, not a moving avg.

additional Comments: |

[Copies To: . = PR PO EIR
Proi . . . ™ [P LR 1217w
Planit: ANDERSON BROS. D2 Lab chief

Meets requirements ‘within Lab-Field Tolerance
Does not Meet Requiraments Out of Lab-Field Tolerance
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Analyzing Materials Control For Asphalt Mixtures - Exceptions

* Contractor determined agency verification sample points and took samples
e Agency verification tests missed
* Added asphalt binder to total asphalt binder ratio fell below specification

* Price adjustments for mixture test results falling outside specification not
taken

* Test report data incomplete (contractor and/or agency testing information
incomplete on contractor/agency test summary spreadsheet)

21






Analyzing Materials Control for Concrete Mixtures

* Mix Design

* Air content percent; cylinder breaking strength; and water to cement ratio (3 critical factors for ready
mix concrete materials control)

* Aggregate moisture testing
* Aggregate gradations

e Aggregate quality

e Slump

e Texture (paving only)

* Cores for thickness

 Certifications for dowel bars and reinforcing steel
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Example of Concrete Mixture Test Report Audited

Cylinder breaking strength; air content percent; slump

m DEPARTMENT OF
TRAMSPORTATION
Concrete Cylinders Strength Test Report (ASTM C39)
District 1 Materials Lab 01-CY20- 0194
1123 Mesaba Avenue
Duluth, MN 55811

Print Date: &/10/2020

Project Mumbser: 0901-070 cylinder Inf son
EBilling Agency:
Project Eng.: AMDY DOSTAL Field ID- DC 18
Inspector: MNATHAN ACKER Date Made: FF132020
Bridge No.: 09020 Dinvys Cured in Field: z
Part of Structure: N. DIAPHRAGM Ticket Number- B309045
Date Received: 7152020 Air Content .00 [5.0% to B.5% Reg'd)
Slamp: 2.00in. [2 o 5 in. Reg'd])
Sournce: Brenny Dahl Air Termperature: B2 °F
Mix Mumber: IYHPC-M 2 to OO0
Cyfimder I D181
Date Tested: E/10,/2020 Awg.. Dim. [in.] 4.00 Load [bs) 57174
age: ) Ares (=g in] 12 6 Strength [P51] 4550 -
Fracture Type: Long Shear Defects:
Comment:
Cyfimder I DC1a2
Date Tested: E/10,y2020 Awg.. Dim. [in.] 4.00 Load [bs) 622E6
Age: 28 Aures [sq. im] 126 Strength [PS1] 4960
Fracture Type ‘Cone and Split Defects:
Comment:
Cyfimder I DC1a3
Date Tested: E/10,/2020 Awg.. Dim. [in.] 4.00 Load [bs) 61024
age: ) Ares (=g in] 12 6 Strength [P51] 4860
Fracture Type: Cone and Split Defects:
Comment:
Reqrd Sirength Specification [psil: ADD0
Cyfinder Strength Surmmany 28 day Strength Test [psil 4910

*note: Adjusted Strength. All individual cylinder strengths that are more than 350 psi below the highest
individual cylinder st were remowed from the

Tharges 31072
Copies to
email @arrowheadconcreteworks_com

87125 2C2C
2:01:0€ EM
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Analyzing Materials Control For Concrete Mixtures - Exceptions

* Agency concrete ready mix plant inspection/moisture testing data duplicated
* Air content tests missed

* Cylinder breaking strength test report result resolution

e Aggregate gradations missed

* Dowel bars and reinforcing steel not covered by certifications

25



Polling Questions
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Special Analysis and Results

Special Analysis
* Management requests to evaluate questioned test data

* Analyze test data for trends and interview project personnel to gain an
understanding of questioned test data

Results
* Deliberate falsification of test data and alleged use of unauthorized materials
e Revocation of technical certification for individuals involved

* |dentified and recommended improvements in controls (examples: random
conveyor belt sampling for aggregate quality and increased random inspections of
asphalt and concrete plant operations) to help prevent recurrence

27



Special Analysis Results Detail

THE UNETFD STATES ATTORNETS DFFNCS

DISTRICT o MINNESC LA

LS Atlorngvs » Digingt of Minnegols » News
Department of Justice
LLE. Attome y'a Office
District of Minneaois

FOR IMMEDIATE RELEASE Friday, June 4, 2021

Mark Sand & Gravel Co. To Pay $1.75 Million For Allegedly Using
Substandard, Unauthorizred Road Construction Materials In Violation Of
Federal And State False Claims Acts

MINNEAPOLIS — Mark Sand & Graved Co. has agreed o pay $1.75 million in damage s for alleq edly viokating the federal
False Claims Act and the Minnesois False Claima Act, by using unauthorized grave | materisls in connecfion with several

i Ffunded road fon projects administere d by the Minnesots Departme nt of Transporation.

Ay g o the gai , et 2013 and 2015, Mark Sand & Gravel Co. performed substantial work on three
geparate feder aliy-funde d road construction projects — for porfona of Trunk Highways 34, 510, and T8 — in or near Defroit
Lakes, Minnesots. A such projects ane required, by kaw and contract, to be performed in accordance with detaled terms and
apecificat ona using only spproved maternials. The government contends Mark S and & Grawvel Co. feiled to follow confract
apecifcatona by using and gub materials, namely waste or shale rock included in the gravel mix for
the projects, and making maite rially false claims and statements in connection with its vse of fwse maierials. The proceeds
of the settleme nt will be divided by the federal and siate governments acconding to the onginal funding of the projects.

“F ailing to uphobd contrecteal obligafons by sgresing to do one thing bt then doing another is not acceptable,” said Acting
LS. Attorney W, Anders Folic. “We will confinue to wse the False Claims Act and offver tooks st ow disposal o ensure that
contractors act with transparency and do e work they promised o do.”

“Parforming road constructon projects funded by the U. 5. Depariment of Transportation comes with 8 set of detaled t2rms
and spedicaions. When companies fail o follow contract specif cations, wse un auwthorized materials, and make fakse
atatements con ceming the quality of materials, fhe integrity of the work being performed s compromised,” said Andrea M.
Hropf, Spedal Agent-in-Charge, Midwe stemn Region, Department of Tran sportation Office of Inapecior General. "Todays

et t signals ouwr t to en muring the ntegrity of fwe programs designed fo maintain and improve ouwr nafon’s
transportafon nfrestnectere ™

Thia case was jointly inveafigated by the Office of Inapector General of fhe U.S. Deparment of Transportation and the
Minnesots Department of Transpo riation, and handed by the Aflimatie Chil Enforcement unit of the LLS. Attome ys Office
for the Déatrict of Mnnesots, as well a3 the Minnesots Attomey Generalls O ffice.

The claims resclved by the setfement are allegafions only; there has been no determinafion of Eability.

Toplc(s):
False Claims Act

Com pone mt{s):

Up dated Jure 4, 2021
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Your Questions




m‘ DEPARTMENT OF
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Thank You!

Dave Christensen

dave.christensen@state.mn.us



