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ABSTRACT

SlFehd AT A e At g A5 Rt S4BV e B4 53 S 918 20100 HE EAZ 0 2 APt A5
FE 20200712 E74-EA7|Ho] A Lol Fofgh 224 Aes F 2667, G4 ASAE TEe e 1827,
AA7EA] Fast QISAE 270]th HEE] HH T F7HE Yt BEEZ L2 37 Eolof|A 328=0] W E gl o H, sfted =
A 29, NF L AIFZAL G0l 8 FFH7T, ANFHTTIRA L AFH A A FollA] F2 B0k FY, sheha4ita
QT nEFES 5ol 52 FA 0 2 AEE QI v, tiE-E o] Atdof| A EAsh= dlaro] 2, A& 9 - E|HE2] PCBs,
PAHs 5-2 A= 32]7F A3 E] 21 Q1A QhotA] o] FE-Eof tish A=) Eli7t 2 a gt Aot @7 H7H= ISO/MEC 170259 2]
of Yrpere A A(1627)S o2 FHA AR oL v SARRS Bt F G 9 7|3 oA 2 gee] 724 |
o] 9F4.2%, 21 W5 v go] oF 8.7%2 F| ks YT Al g EopdR = 25247 u]go] oF 6.3%, A7 Al AFH
501 9F 5.4%= A A= et v)get HE tist RAI 2 /A oretste] A& 2|42 02 Bes| Yrtof & Aot

The Marine Environment QA/QC management system has been operated since 2010 to secure the reliability of data and improve the
analysis capabilities of measurement and analysis institutions. From 2010 to 2020, the cumulative number of measurement and
analysis institutions participated in the QA/QC management system was 266. And the number of certificates issued by the ministry of
oceans and fisheries is 182. A total of 32 reference materials for proficiency testing and interlaboratory comparisons have been
developed. They were first developed focusing on items (Nutrients, COD) commonly analyzed in marine environmental measuring
network, marine pollution impact surveys, sea area utilization impact assessment, deepsea water surveys, and information network on
fishing ground environments. In addition, it is time to expand the filed of the QA/QC management system, such as seawater
temperature, salinity, PCBs and PAHs in sediments, which are mainly analyzed in most monitoring programs. On-site assessment has
been conducted for 162 laboratories according to ISO/IEC 17025 to evaluate their conformity of the quality management system and
deficiency. In terms of management and technology requirements, about 4.2% of organizations showed insufficient division of duties
among employees 8.7% of them revealed the lack of employee training. By test item, about 6.3% of organizations showed the lack of
standard substance management and the state of the cleaning glassware was pointed out in about 5.4% of them. The QA/QC
management system should be continuously supplemented by identifying the causes of nonconformities and area for improvement.

Keywords: QA/QC management system, proficiency testing, On-site assessment
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Preparation of regulations

Standard Standard

methods of
marine

environment
in Korea

methods of
marine

environment
in Korea

[ Development of analysis methods ]

[ Enforcement of QA/QC management system ]

2000 2010 2011 2012 2013 2014 2015 2016 ~ 2019 2020

Development General seawater General Sediment Sediment Seawater
of reference (5 items) seawater | |trace metal trace metal trace metal
materials (3items) (6 items) (7 items) (11 items)
General
General seawater General seawater, Seawater trace metal SS%?a\cv?atgr'
& | e | (8 items) (19 items) trace metal
enera enera (10items)
QA/QC seawater seawater
management (5 items) (8items) ) _ Sediment
system Sediment trace metal Sediment trace metal ———
operation (6 items) (13 items) (10items)
[ 5items ] [ 8items ] [ 14 items H 21 items ] [ 32 items ] [ 20 items ]

Fig. 1. History of QA/QC management system operation.
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- . . Korea Marine Environment o
Ministry of Oceans and Fisheries Management Corporation Target Institution

[ Plan announcement H Planning, Presentation ]

[

Application, Received . -
‘ Training for practitioners ’ Submit an application ]

!

l Distribution of reference materials H Analysis of reference materials ]
[ Holding a deliberation ]4—{ Check analysis results ]4—[ Submit Results ]
[ On-site assessment plan }—»[ On-site assessment J

l

[ Committee ]i—[ On-site assessment j,__" Corrective action ]

[ Issuing certificates [ Check results J
[ Follow-up management ]4—[ Application for training ]

Fig. 2. Procedure for QA/QC management system operation.

Table 1. Target institutions for QA/QC management

Enforcement decree of Marine Environment Management Act
Article 7 (Organization subject to accuracy control)

Institutions or organizations that measure or analyze the marine environment to operate the marine environment measuring network
referred to in Article 9 of the Act;

Polluted marine sediment investigation institution and marine discharge inspection institution designated under Article 25 (1) 2 and
3 of the Management of Marine Garbage and Contaminated Marine Sediment Act;

3 Marine pollution impact survey institutions referred to in Article 77 (1) of the Act;
4 Assessment agents referred to in Article 86 (1) of the Act;

Institutions examining the quality of deep sea water referred to in Article 25 (1) of the Development and Management of Deep Sea
Water Act;

Institutions or organizations that measure or analyze the marine environment to operate a network for inspecting fishing ground
environments referred to in Article 6 (1) of the Fishing Ground Management Act;

Institutions or organizations that measure or analyze the marine environment to investigate the safety of seawater referred to in
Article 28 (2) of the Salt Industry Promotion Act;

Other institutions or organizations that measure or analyze the marine environment using the budget of the State, a local
government, or a national or public research institute
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Year 10 "1 12 k1B 14 15 16 17 18 19 ’20 m

Number of
application 16 20 23 27 30 29 25 29 23 3 1" 266
institution
Number of 182
certification 12 8 10 19 25 19 17 23 18 2% 5 (Valid: 42)
institution .
. 3-2 2-1 2-1 2-4 2-2 2-1 2-1 2-3 2-2 2-1 4-2
Article 7 4-3 352 351 352 321 44 351 4-38 4-6 3-2 | |Notincluded
(1to8) 5.3 41 44 4-9 47 81 4-8 51 81 4-8 -3
of the 65 5-2 Not included 5-1 5-2 Notincluded | | Notincluded || Notincluded || Not included | | Not included
SUCIEIUEIS | Notincluded || Notincluded || —5 || Notincluded || 82 - 13 -9 - 12 - 10 - 16
decree ~ -1 —4 (1 duplicates) -7 Not included (2 duplicates) | | (1 duplicates) | | (1 duplicates) | (1 duplicates)
Nu",'be!' of (2 duplicates) | | (2 duplicates) (4 duplicates) - 12
institution (1 duplcates)
(1] (2] (2] (2} (2] (2] (2] (2} (2] (2} (6]
(3] (3] (4] (4) (4] (4] (4] (4] (7]
(5] (5 (5] (5

@ General seawater 5 items | NH,~N, NO,-N, NO;-N, PO,~P, SiO,=Si

Analysis @ General seawater 8 items | NH,~N, NO,-N, NO,-N, PO,-P, SiO,-Si, COD, TP, TN
items © Sediment trace metal 6 items | Cd, Cr, Cu, Ni, Pb, Zn

O Sediment trace metal 13 items | Cd, Cr, Cu, Ni, Pb, Zn, Hg, As, Al, Co, Li, Fe, Mn

© Seawater trace metal 11 items | As, Cd, Pb, Zn, Cu, Fe, Mn, Hg, Ni, Co, Cr**

O Seawater 10 items | COD, TP, TN, Cu, Pb, Zn, Cd, Cr**| As, Hg

@ Sediment trace metal 10 items | Cd, Cu, Ni, Pb, Zn, Hg, As, Al, Li, Fe

Fig. 3. Status of certification institutions of measuring and analyzing capabilities.
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et al., 2019). AAZoPEE 71 gho] A1AH UH8-2 sl drkiofolr] FEEd Al gL, far i 2 5] 5ol vt 715
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Table 2. Target institutions of measuring and analyzing items (seawater)

Items of the target institutions Common item

@) @) count

Items Development

Temperature (Temp.) 5
Salinity (Sal.)
Hydrogen ion concentration (pH)

Chemical oxygen demand (COD) @)
Total organic carbon (TOC)
Dissolved oxygen (DO)
Suspended solid (SS)

Total nitrogen (TN)

Total phosphorus (TP)
Ammonium (NH4-N)
Nitrate (NO5-N)

Nitrite (NO»-N)
Dissolved inorganic nitogen (DIN)
Phosphate (PO,-P)
Silicate (SiO,-Si)
Cholophyll a (Chl-a)
Secchi disc depth
Hexavalent chrome (Cr*")
Arsenic (As)

Cadmium (Cd)

Lead (Pb)

Zinc (Zn)

Copper (Cu)

Iron (Fe)

Manganese (Mn)
Mercury (Hg)

Nickel (Ni)

Cyan (CN)

Phenol
Cobalt (Co)

Oil grease
Polychlorinated biphenyls (PCBs)
Diazinon

OO0 0®©

General
seawater

OO0 00000
O0O0O0O0O0OOOOOOOOO®
OO0OO0O0O0O0OOOO®

OO

OX©
O00O00O0OOOLOOOOOLOLOLOLLO COOOO®

O0O000O0OOOLOLOOOOOOO O O0OOoOOoL

OO0O0O0O0

Trace
metal

OO0 O00OO0OO0O0OO0
O
O
O

O0OO0O0O0OOOOOO
O0OO0O0O0O0OOOOLOOOO
O

O
O 00O0O0

O

Parathion
Malathion
Harmful 1.1.1-Trichloroethane
substance Tetrachloroethylene
Trichloroethylene
Dichloromethane
Benzene
Anionic surfactant (ABS)
Organic phosphorus @) O
etc. Coliform group O O

O0OO0OO0OO0OOOLOOLOLOOOLOOO
ONON@)
NN = === == = = = DW= W W e 9= DNV O WD WERWWERWDRDRERWDRND PR VW
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Table 3. Target institutions of measuring and analyzing items (sediment)

Items of the target institutions

®© ® @

Items Development

Common
item count

Arsenic (As)
Cadmium (Cd)
Copper (Cu)
Mercury (Hg)
Lead (Pb)
Zinc (Zn)
Trace Chrome (Cr)
metal Nickel (Ni)
Aluminium (Al)
Iron (Fe)
Cobalt (Co)
Lithium (Li)
Manganese (Mn)
Cyan (CN)
Polychlorinated biphenyls (PCBs)
Polycyclic aromatic hydrocarbons (PAHs)
Organic phosphorus
Grain size
Water content (WC)
Ignition Loss (IL)
Acid Volatile Sulfide (AVS)
Chemical oxygen demand (COD)
Total organic carbon (TOC) O

O0OO0OOO0OOOOOOOOO
O OO0OO00O0OO0OO0B
OO0OO0O0O0O0OO®
O O00OO0OOOOOOO®
O0OO0OOO0OOOOOOO®
OO0OO00OO00O0

Harmful
substance

OO

etc.

OO0 O 0O

OO0
O0OO0OOO0OOOOOO

5

W W W WNW— kB W= ~MNMNDNPR O n

Table 4. Dissatisfaction factors for management and technical requirements (2010~2020)

Items Rate (%)
Clarity: Employee responsibilities, division of duties for permissions 42%
Appropriateness: Review by the director at the time of publication of the document, approval 2.8%
Management .
requirements Efficiency: Document and record management procedures 2.8%
Operation and q Utility: Identify existing content and changes 2.4%
Fl echnical Appropriateness: Nomination of the quality and technical manager's representatives 1.9%
. Clarity: Employee training plan and records 8.7%
checklist . .
. Efficiency: Proficiency test plan 5.9%
Technical . . .
requirements Appropriateness of reference materials: Handling, storage, procedures 5.9%
d Appropriateness: Check test method operational capability when personnel change 5.7%
Appropriateness: Calibration plan for testing equipment, record, fault equipment management ~ 4.5%
Appropriateness: Reference materials management 6.3%
Calibration for volumetric glass apparatus 5.7%
General i .
seawater Retention of reference materials 5.5%
Records of purchasing and consuming reagents and reference materials 5.3%
Appropriateness: Storage of reagents and samples 5.1%
Appropriateness: Management of preprocessing instruments 5.4%
Analysis . Appropriateness: Storage of reference materials 4.9%
e Sediment .
capability trace metal Have reagents suitable for pretreatment 4.7%
checklist Measurement of detection limits, precision, accuracy 4.1%
Presentation of recovery rate using CRM/SRM 4.1%
Periodic inspection of analysis equipment 8.1%
Facilities to prevent contamination 6.8%
Seawater . . .
Appropriateness: Management of ultrapure water manufacturing devices 5.4%
trace metal . .
Appropriateness: Storage of reference materials 5.4%
Presentation of recovery rate using CRM/SRM 5.4%
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