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The adjustment in guidelines for quality certification of recycled aggregate permitted the Quality
Control Manager of a company specializing in recycled aggregate quality certification to concurrently
assume the role of Environmental Management Manager. Analysis of the outcomes from the 2023
recycled aggregate quality certification follow-up management audit conducted by the certification
agency revealed that in 95 out of 242 cases, constituting approximately 39% of the total cases,

Received : January 9, 2024 individuals held concurrent positions. Following the regulatory revision, there has been a notable
Revised :February 6,2024 proliferation of concurrent roles across various enterprises. Concerns arose regarding the potential
Accepted : March 7, 2024 neglect of quality control for certified recycled aggregates in comparison to scenarios where individuals

are solely responsible for specific duties related to quality and environmental management. Audit
results encompassing six aspects, including waste management, were evaluated on a scale of 6 points.
A comparative analysis was conducted between the outcomes of 147 cases managed by dedicated
personnel, as previously practiced, and 95 cases managed by individuals with concurrent roles.
Although the average score of the latter group was marginally lower, no statistically significant disparity
was observed between the two groups. Consequently, apprehensions regarding the oversight of
quality control stemming from the allowance of concurrent roles appear unfounded. Within the
context of recent regulatory revisions, permitting concurrent roles in managerial capacities is deemed
an appropriate relaxation of regulations.
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Comprehensive Review of Quality Certification Follow-up Management Audit Outcomes Following the Dual Role as Quality Manager ...

Test fail follow—up procedure Test fail follow—up procedure
(Before revision) (After revision)
‘ Follow—-up test fail ‘ ‘ Follow-up test fail ‘
‘ Fail occurrence report ‘ ‘ Request for modification ‘
(KICT to MOLIT) (KICT to Certified company)

‘ Request for modification ‘ Modification report ‘
(MOLIT to Certified compan (Certified company to KICT)

Modification report ‘ ‘ Product sampling ‘
(Certified company to MOLIT) _> (KICT to Certified company)

‘ Ask for confirmation ‘ ‘ Quality test ‘
(MOLIT ‘to KICT) (KICT)
‘ Product sampling Test result notification, report ‘
(KICT to Ceni‘ﬂed company (KICT to Company, MOLIT)
‘ Quality test ‘
(KICT)

‘ Test result notification, report ‘
(KICT to Company, MOLIT)

Figure 1. Follow-up procedures for test failures
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Table 1. Manpower requirements

Required manpower Qualifications Required number of people
General manager - 1
Quality manager Certificate or Experience and Training 1
Environment manager Certificate or Experience 1

Safety manager - 1
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Table 2. Detailed manpower requirements

Required manpower

. . Quality manager Environment manager
Qualifications vy & &
Wastes treatment engineer, Wastes treatment engineer,
Engineer’s license Air environment engineer, Air environment engineer,
Noise and vibration engineer Noise and vibration engineer
Engineer’s license and Experience Environmental craftsman and 2years experience ~ Environmental craftsman and 1year experience
Experience in aggregate management Syears experience Syears experience
Construction engineer experience Entry level quality technician -
Required training Recycled aggregate quality manager training -

2.3 e
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Table 3. Detailed audit items
Audi . . li . . | Envi
. udit Waste storage Production facility Quality Testing equipment Supply nvironment and
item management performance Safety
<Envi >
. - Crushing facility Environment
- Processing . o - Manpower
. - Selecting facility - Manpower
Detailed  records . . - Test reports - Sales and supply - Process and records
. . - Weighing facility - Process and .
items - Site layout . - Test equipments  records <Safety>
. .. - Construction records
- Calculation details . - Manpower
machinery

- Process and records
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Comprehensive Review of Quality Certification Follow-up Management Audit Outcomes Following the Dual Role as Quality Manager ...

Table 4. Subject of follow-up management audit in 2023

Certified item(acronym) R RC C F RF A RA RCA RCF CA Total
Aggregate for road construction(R) 130 47 - - 5 - 4 3 3 - 192
Coarse aggregate for concrete(C) - 47 40 - - - - 3 3 1 42
Fine aggregate for concrete(F) - - - 5 5 - - - 3 - 13

Aggregate for asphalt concrete(A) - - - - - 4 4 3 - - 12

Number of companies 130 47 40 5 5 4 4 3 3 1
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Table 5. Audit results by item

Audit item Waste PrOdl.l(ftlon Quality Te?stmg Supply Environment Total
storage facility management  equipment  performance  and Safety
Audit result by item 0.86 0.93 0.86 0.83 1.00 0.94 5.41
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<Cases>

# Waste storage M Production facility -~ Quality management = Testing equipment # Supply performance = Environment and Safety
Figure 2. Audit results in 2023
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Table 6. Audit results of dedicated manager by item

Audit item Waste PrOdl:l(.)tlon Quality Tetstmg Supply Environment Total
storage facility management  equipment  performance  and Safety
Audit result by item 0.83 0.93 0.90 0.84 1.00 0.93 5.44

<Audit results>

)

1 2 3 4 5 6 7 8 910111213141516171819 20212223 24252627 282930 31323334 353637 38394041 42
<Cases>

# Waste siorage B Produdtion faciity “» Quality management = Testing equipment & Supply performance = Environment and Safety

Figure 3. Audit results of dedicated manager
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Table 7. Detailed audit items deemed unfit by dedicated managers

Audit . .- . . . .

item Waste storage Production facility Quality management Testing equipment Environment and Safety

. .. <Environment>
Detailed - Site layout i Crushl.ng fa01.11.ty I -Manpower 3 Test reports 12 - Manpower 8
. . . - Selecting facility 9 - Process and 10 )
items - Calculation details 34 . o - Testequipments 28 - Process and 8
- Weighing facility 8  records
records
Total 35 18 33 40 16
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Table 8. Audit results of concurrent managers by item

Audit item Waste Prodl.Jc.tlon Quality Te?stmg Supply Environment Total
storage facility management  equipment  performance  and Safety
Audit result by item 0.89 0.92 0.80 0.82 1.00 0.94 5.37

<Audit results>

1 2 3 45 6 7 B 9 10111213 14151617 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
<Cases>

# Wastesiormge B Produdtionfadity »+ Quiality management = Testingequipment 1 Supphy periommance A Ervironment and Safiety

Figure 4. Audit results of concurrent managers

Table 9. Detailed audit items deemed unfit by concurrent managers

Audit . L . . .

itl::rri Waste storage Production facility Quality management Testing equipment Environment and Safety
<Environment>

. - Site 1 1 - hing facili 1 - Manp 12
Detailed Site ayo.ut Crus 1.ng ac1. 1.ty ower - Test reports 7 - Manpower 2
. - Calculation 9 - Selecting facility =~ 3 - Process and .
items R . .- - Test equipments 10 - Process and 4
details - Weighing facility 4  records

records

Total 10 8 19 17 6
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Table 10. t-Test of audit results

Dedicated management Concurrent management
Mean 5.442 5.368
Variance 1.070 1.022
Observation 147 95
Hypothesized mean difference 0
Degrees of freedom 204

t statistics 0.549
P(T<=t) one-tailed t-Test 0.292
t Critical One-tail 1.652
P(T<=t) two-tailed t-Test 0.584
t Critical Two-tail 1.972
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