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PRErA.CE 

The Regional Seas Progr8llloe wos iRitiated by lWEP in 1974. SiRce th"" the 
Governing Coundl of UNEP has repeatedly eRdaraed " regional approach to the 
control of marine pollution and the oanagement of nariRe and coastal resaurces 
and has re~~sted the dcvelopmer>t of regional oction plHilS• The Regional Seas 
Progr,..Ole at !'resent inZ}udes bn regions and has over 120 coastal States 
participating ill il. !/ 

One of the basic ccmponeRtS of the action plens sponsored by UNEP in the 
frBIIlework of RegiORal Seas Programme is the assesS~J~ent Of ttt, state of mari"e 
enviromcnt and of 1ts resources, of the &<>Urces al\d trends of tt>e 
pullution, and the impact of pollution on human health, 01arine ecosystems and 
anu!nilies. In order to assist tho"" participating if\ ttlis activity and to 
ensure that the data obtained ttii'ough this ""'"''"'ment can be oompared on e 
~orld-wide basis and thus cof\t~ibute to the Global Eovironme"t Monitoring Syst~ 
(GEMS) of U~EP, a set of <eference methods and guidelines for marine pollution 
studies are being developed and are reco-ended to t.e adopted by Gover<Onents 
participating in the Regio<>al Sees Program~e. 

The ~ethods and guidelines are prepa;ed in co-operation Witl• ttle relevant 
s~eciali~d bodies of the United Nations eyQt~ as well as ottoer organizaliof\s 
and are tested by a n....,ber of experts competent in the field relevant to the 
methods described. 

In the description of tt>e methods end guidelines the ~tyle used by the 
International Organization for Standardization (ISO) is followed es closely as 
pos5ible. 

The methods and guidelines, as published in U~EP•s series of Reference 
Mettoods for Marine Pollution Studies, ore not considered as final. They are 
planned to be periodically revised taking into account the development of our 
underslandif\g of ttle p~oblems, of analytical instrumentation and the actual need 
of ttle users. lf\ order to facilitate these revisions the users are iovited to 
cnf\vey ttoeir comments ond suggestions to: 

l<>tcmatio,.al LaDorato~y of t~arin~ 
H"dwactl v it y 

lnternatiO!>al Atomic Ene~gy Agency 
c/o 1-tJslle Uc~anogrophique 
t~C9BOOO MO~~CO 

1'tlich is res~onsi~le fer t!1e technir.al co~cruination of the develof>11~nt. lest~og 

and intercalibratiun of reference methods. 

!/ UNEP: Actlievements aAd planned d~velnprncnt of UNEP's Regional s~a~ 

Progr...,me and compara!Jle progr,.,.rnes spom;oref1 by other !Jodies. W<U 
Regional Sess Repot•ts and Studies No. 1 UNEP, 19BZ. 

JJ P. !1ULI1: A 5tr~tcgy fDr tt\~ ~e~s. The Regional S~o~ Progr""'rn~: 
'"'co 10q' 
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This issue of the Reference Method for Marine Pollution Studies No, 1: 
wss prepa..,d in co-operation with the foad so<l Agriculture 0<"ganizatlon of ttl< 
~nited Nations (fAO) and the International Atomic Ene<"gy Agency (IAEA). 11 
includes comments received from the fAO/UNEP/lAEA E~perts Consultation Meetifl\ 
on Reference Methods for the Determination of Chemical Contaminants in Marin• 
Or<Janisms (R ... e, 4-8 June 1904) o.nd from a number of scientists ..no reviewe< 
and tested the method. The assistance of all those ~o contributed to th< 
poepnration of this reference method is 9ratefully acknowledqed. 
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1. SCUff AN!) fl[LO Of APPLICATION 

1hia referen~e ~ethod describes a gas Chromatographic analysis for the 
dete .. Unetion of ~ethylmercury (MeHg) in biological material after liberation of 
Me,lg "ith a stroog acid from a hJOJoqenized s&nlple. Detection li01lt O.OOl mgkg­
Cd. 

2. REHJif~E5 

BERNHARD, M. (1976) Manual of method2 in aquatic environment research. 
~piing and analysea of biological material. fAD fiah.Tech.Pap. 
(HR!/H5S), pp. 124. fAU, Rome. 

Part J, 
No. 156 

KAMPS L R. and McMAHON 6. \1971) Utilization of the Westoo procedure for the 
determination of methylmercury in fish by gas-liquid chromatography. J.AOAC 
55/590-595, 

UNEP/fAU/IAEA (1984) Sampling of selected OJarine organisms and sample 
preparation for trace metal analysis. Reference Methods for Marine POllution 
Studies No. 7 Re~. 2, UNEP, Geneva. 

UNEP/FAO/I~EA (in preparation) Guidelines for monitoring chemical contaminants 
in marine organi,..s. Reference Methods for Marine Pollution Studies No. 6, 
UNEP, Geneva • 

WESTOO, G. (1974) Methodology for ~ercury and methylmercury for food 
contanination monitoring. Working paper for F~O/WHO expert consultation to 
identify thP food contaminants to be ~onitored and to rec~rnend sampling plon5 
ond methodology. Rome, 7-ll October, 1974. Rome, fAO-ESN:HON/74/17. 

3. PRlNCII'\.ES 

An aliquot of the sample, prepared according to UNEP/fAO/IAEA (1984) is 
homogenized and the mP.thylmercury (H~Hg) in biological material i5 liberated 
with a strong acid (H8r). The HeHg is then extracted with an o,ganic solvent 
(ben>ene) and U>c HeH~ stparatEd frcm interfering impuritiee by e~traction with 
an aqueous ethanaHc solution =ntaini"'] a thiol-compound (cysteine). After 
liberating the M"Hq from the thial-cornpound with a strang a~id and extracting 
a~ain 'oOitll an organic solvent the extract is an~lysed by gas-liquid 
chra111atography. 
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4. REAGENTS 

for tnis analysis use only distilled water and reagents of recognized 
a~lytical quality. 

4.1 D~ioeralized distilled water or water of equivalent quality, free from 
mercury. 

4.2 Concentrated HCl <dzo•c = 1.19 gl-1 l, suprapure or slgilar. 

4.} livdrocllloric acid, 6 N. 

!~h equal volunes or distilled ...,tar (4.1) with concentrated HCl (4.2). 

4.4 Sodium b"""'ide. 

4.5 Sodiu"' sulptlate, anhydrous. Dried overnight at 450°C. 

NOTE, Sodium sulphate may be contaninated with substances which cause 
interFerences. Carefully check thio reagent. 

4.6 Cysteln~ solution. 

1.00 g cysteine hydrochloride (l H
2
0) 

0.775 g sodium acetate (3 H20l 
12.5 g anhy~rou~ sodilJIII sulphate 
about 50 ml ethanol, mercury free 

Dicoolve the reagents in about 50 ml of distilled water (4.1) and dilute 
to 100 ml with ethanol. Prepare a fresh solution every J days. 

4.7 Benzene. Distil witt> a Widmer column (5.12). 

4.8 Standard solutions of methylmercury. 

4.8.1 Stock solution: 100 1'9 Hgl-l Weign 0.1254 g methylmercury 
chloride to the neare5t 0.0001 g. Transfer to a 1000 ml ~olumetr1c flask. 
Bring to vol.UIIe "'ith distilled water (4.l) and mh. 

NOf£: fhis solution is stable for years. 

4.3.2 f.al \hration sollltion: 
solution (4.3.1) in a 100 ml 
distilled ><at9r C4.1). 

_, 
!.00 ,ug Hgl . Dilute l.OU ml oF the stock 

vol\.01letric flask and bdng up to vol""'e with 

NOTE: This solution must not be older than 2 days. 

4.8.3 Sto~k solution for gas chromatography: lOOpg Hgl-l 
g methylme~cun chloride to the nea~e5t O.UOO! g. Transfer to 
vo)um~tr;~ fla9><· Bring to volume with h~nzene (4.7) and mi"· 

Yldgh 0.1254 
a 1000 ml 



NOTE: This solution is stable. 

4.8.4 Shndard solutions: 0.05, 0,10, Q.ZO, O.JO 
_, 

og Hgpl . 

llsing volunetric flfiSks (5.9), dilute appropriate aliquots (e.g. 0.05, 
1.10, 0.20, 0.,0 ~1) of the stock solution (4.8.3) in benzene (4.7) eo that ~ith 
5 1"1 the following ,..aunts can be injected into the gas chr<>matogreph' 0.25, 
0.5, 1.0, 1.5 ng Hg. Keep the solutions well closed to avoid evaporation. 

NOTE: This solution is stable for several months. 

4.9 Ter...,ilic alcoMl, antifoam 8 emulsion {e.g. fisher Corp.) or similia<. 

4.10 Working rr.otri>" Prepore a sufficiently large ,.,....,t of biological tissue 
to lest several deternlinations (e.g. JOo g fW) according to (9,1). HomogP.fliZe 
with a stainless steel blender or other homogenizer (5.1). 

Test for OOmo~enelty by rwning 5 e><tractions (9.1) and analyses (10.3). 
If the coefficient of variation is less then 20llr the ..,rking matrix is reedy for 
use. Otherwi~e hootoge<>ize the working matrix ogein or prepare a """ working 
matrix. 

NOT[: The ""rking nahix should he prepared fr<>m specimens of the same 
species ~hich will be analysed. 

5. APP~RATUS 

5.1. tbmogenizer (e.g. Polytron}. 

5.2 Bulb pipettes, 1.00 ml, 2.00 ml, 3.00 ~1, 4.00 ml, 5.00 ml, 10.00 ml, 
15.00 011, 5!1.0 ml 6fld grad.,..ted pipettes, 1.0 ml, S.O ml and 10 ml. 

5.} Graduated cylinder, 100 ,.1. 

5.4 Erlenmeyer floska, ZOO ml and ZOOO gl. 

5.5 Separation funnels, 75 rnl capacity. 

5.6 fest tuhee with gr<>rnd joints ond stoppers , 5 ml and 15 ml capacity. 

5.7 Centrifuge tubes, ZOO ml capacity, co,.plete "'ith growd glass stoppers. 

5.8 Centrifuge tubes, 10-15 rnl capacity. 

5.9 Volumetric Flasks, 10 ml, 100 ml, 200 ml, 500 gl and 1000 01l capocity. 

5.10 Centrifuae, 600 g or faster, at least 200 ml capacity. 
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5.11 Mechanical shaker far mixing 30lutions. 

5.12 Widmer distilh.tion apparatus complete with: 

flask, round bottom and gromd joint 29/}2, J 1 capacity. 

Heating mantle fur this J 1 Flask with energy regulator, 500 W. 

5.13 Cas 

~dapter with two gro..-od joints 29/}2 and one goocnd joint 14/23, wiU 
t!lerommeter. 

~oil condenser with ground joint 2~/32, coil length 20 em. 

Distillation column, WidOer, with ground joints 29/32, effective lengtt 
woo. 

chronatograph with electron capture detector ( 3H or 63Nil 
recorder, complete with: 

5 x 1/B" ghss coltnn 
diethanol8111in~ succinate 
60/BO 01esll; 

containing 
(POEAS) on 

lithium chloride ..nd 5::; phenyl 
Chromosorb W, AW, DMCS, or silO iler , 

a supply of cerriAr gas (gas flow rate 60-75 ml 
a l'olecular Sieve. 

Preparation of the coluon nnd conditioning: 

purified 

Dissolve 0.5 g lithiun chloride and 1.5 g phenyl diethanol diothylo~iru 

succinate in Z.5 ml ethanol and 50 ml acetone in a round bottom fla5k. Add 10 < 

Chromosarb ~. 60/BO mesh, AW, ct1CS or similaL" Evacwte the flask until all 
ai< bub~les hove disappeared. After 10 min. tnmsfH the mixture into a QIHSl 
filtH funnel end remove the liq..~id by suclion. Air-Gry on filte> paper. ru: 
the colU11n "ith the dry Chromosorb. Heat the colU11n <.<1deP low gas flo" rat< 
(H-30 01l N

2 
min-1 ) at 210°[ for 18 Murs 'OITHOUT attaching the end of th< 

co!UI1n to the detector. Tt..,n bring the gas chr<>mat.,..raph to nor~ai conditions 
i .e . , 

Gas flow 60-70 ml N
2 

Column temperature: 

_, 
mm 
l75'C 

Injection temptlrature: zoo•c 
oetector temperature: zo~·c (for 63 111; detector use zzo•c) 

aM se.turate the colunn ~<ith MeHg by injecting large amounls (a".J<.<t W .-.;~) o 
HeHq standard solution (4.6.4) ""'poatcdly. CAUTION: In order not t< 
contaminate the deteclor it is important to erlsUJ;-e that it is at operetiona 

te«~perature (7.fl5"C) before connecling the colunn while the carrier gas i 
flowing. ilieck the efFici'"""'Y of the ne-.ly prepared colunn by injecting 0.10 1~ 

Hg a~ MBHg. The peak hHght should be at least 201; of th~ ma~i.mal observabl 
peak hdght. If the sensitivity is not sufficient or the peaks are broadened 

the colUJin can be improved by keepin~ it at ....,rking temperature injectir<j (atJou 



40 "'J Hg per injection) repe .. tedly benzenP. solutions of Mellg iodide or 
...,thol<yethyl-mercucy. These solutions ere prepared lly adding soditn iodide to 
""'""US solutiono of 1-l!Hg chlooide or meth<>xyetllyl-merc<>ry hy<h:•oxide end 
extracting with benzene. Thie solution io stable for only t,.., h<>urs. The 
benzene layer i" t)len dried With sodiuo'l s<>lpt;ate. 

5.14 ChNIInatoqraphic syringes 5 pl. 

5.15 llei.<j1ing bettles with gr<>U1d stoppers. 

5.16 Drying oven (lOS•c). 

5.11 Stainless ateel t...,ezers. 

s.ta Desiccator. 

5.20 Malytical balance. 

NOT[: All glassware to be used in analytical procedure ~hould be cleaned 
first by ordinnry laboratory procedur~s and then by rinsiny with 1 N annnonlllll 
hy<lroxide solution, followed by rinsing with desHlled wnter and ethanol. 

6. SAMPLING 

for & ,;~mpling plan follow. UN[P/fAO/IAEA (in preparation} and for sampling 
of ~a<ine organi""'B follow UNEP/fii.O/IAH (1984). 

7. SAHPLt PR[Pi\RATION 

for sanplc preparation follnw UNEP/fAO/!AEA (l9a4}. 

6. CETERMINA1lO~ Uf ORY ~EiGHT 

6-1 Uven drying 

A clca" weighing bottle (~.15}, with tts gro..,d stopper removed, i~ placed 
into a dryinq nven (5-16) set at l05°C. It ia important to use the tweezers 
(5.17) every lime the glass is touched, to avoid leavinq fingerprints 3nd 
particle,; of dirt on the ,..,ighing bottle. AfLH 2 hour~ at l05"C place the 
-•---Q~ •mrl lh~ bottle se~arately into a ~esiccator (~.10) to cooL 
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Weigh the empty bottle w(th its stoppao in place an the analytical 

(5.2(]). Note the ..,.ight. Place 1-2 g of the specimen sample (7) 

weighing bottle and close ~ith the etoppe~. Weigh it again and note the 

balance 
lr> tile 
weight. 

"' 
Place 

105"C. 
the '"'ighing 
~emove the 

bottle containing the subsample in the di"ying oven 
ato~pe<" with tweezers and plac:e the stopper alao in 

.. , 
u. 

After 24 hours replace the stopper on the bottle, remove the bottle with 
stopper fro10 the dryi"'] """"• open the bottle and place it and the stopper in a 
desiccator to cool. 

Weigh the bottle with stopper in place and note tne ~ight. 

Rep•at the drying cycle until the difference beb<een subsequent weighings 
h less than 0.5~ of Lhe total weight; calculate the d<"y ~eight (OW) and record 
the fresh weight (FW) and DW/fW ratio. 

IIJT[o Biological materials containing large amoU>ts of lipids cannat be 
Gven-dried to constant weight and ~ust, therefGre, be freeze-dried (B.2). 

&.2 freeze-drying 

Place a i-2 g exactly weighed (S.20) subssmple of the speci~~n sample (7) 
1-n a clean container suitable for freeze-drying and freeze-dry (5.19) for 24 
hours. Weigh the subslllllpl" "xactly and freeze-dry for another 24 hours. 
O<>lBrmine again the weight of the subs!!lll~le. If the difference between the t..., 
weighings is less than 0.5~ determine the DW and OW/111 ralio. Otherwise ~;epeat 

the drying c~de until the diffHence between successive weighings is less than 
o. 5%. 

9. f.XTRACTION J\~ CLEAN-UP 

9.1 sa .. ple 

Ho.,ogcnizc (5.1) IDout 5 q of tissu~ (note ttt~ O>nct weighl in the 
pN>tocGl) in o 200 ml centrifuge tube (5.8). Add 60 ml of d1slilled watet' (4.1) 

and then 14 ml of concent~ated \Cl (4.2) and 10 ~ Nf!.B~ (4.4). Mix and then ad( 
70.0 ml benzene (4.7), ~hHke mechanically (5.11) for 5, or 15 roinutes vigorous!) 

by hand. Centrifuge (:;.10) aod tllen tran~fcr )0.0 ml of U>e benzene extract 
into a separating funnpl (S.S}. .>.dd 6.0 ml cysteine sulution (4.5) with • 
pipette (5.2) and shake vigorously for 2 minutes. Centrifuge. If too ,.,;cr 
emuhion ar foam is pras.<>nt add an anti foam agent (4.9). fhe elt1Ulsion can alsc 

be broken by vigo~ous stirring with a glass rod. C~ntrifuge again. Transfei 
2.0 ml of the d"ar aqueous layer into a 15 ml test tube with ground joint 
(5.6). Acidify ><ith 1.2 mi 6 /l HCl (4.l), add 0.5 q ~aiJr (4.4) <~nd exhact witt 
4.0 ml 
(5.6). 

tmnzane by shaking For 2 min. Transfer lhc 
Ory with anhydrous sodium sulphate (4.5). 

e>t~act illtO a 5 ml test tu~< 
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This benzene <!><tract represents the test solution used in the gas 
chromatographic onalysis. 

9.2 ~ 

foll<>w procedure (9.1) replaciog the 5 g tissue sample wilh 5 ml of 
distilled water (4.1). If the blank gives a peak at the retention time of MeHg 
(1.5 min) check all rea~ents and oolutions for impurities. 

OOTE: The cxtuc lion and cleao-up should be carried out in ane rUI1 in 
order to mini.,ize loss of HeHg. If the procedure has to be interr'4'ted bdefly 
then it should be discontinued only after the fii:st centrifugation, i.e. ><hen 
tM HeHg is bo\6\d to cysteine. Longer interruption (i.e. overnight] should 
only occur -..hen the sanple is in benzene solution. Usually the final benzene 
extract (i.e. the test solution) is stable and can be stored for several weeks, 
but on aduct kert longer 01ay lose HeHg. 

10. GAS CHRIJMATOGilAPIHC ANALYSIS 

10.1 Stend~dization 

Set up the gas chromatograph to norn1al operating condition~ (5.13) and 
inject (~.14) 5 jJl benzene (4. 7) as a solvent blank followed by S i-Jl ead> of the 
standard solutions (4.B.4) contatniny 0.05, 0.1, 0.2 and 0.3 nq Hgul-1 in order 
to obtain standards of 0.25, 0.5, 1.0, 1.5 nq II<]. Plat peak height against 
amount of mercury injected. A straight line cutting the K-axis at tt-.e moat at 
0.()5 r>:J Pq frum zero should be obtained. Otherwise, check tt-.e goa chrcmatoqroph 
for malfunctioning or check the ben;rene (4.7) for Impurities. 

10.2 Calibration 

Add 1.0 ml, 2.0101, J.O ml, 4.0 ml and 5.0 ml of the calibration solution 
(4.8.2) into 5 diffet'e-nt ZOIJ ml centdfuqe tubes (5.B). Add to each 60 m1 of 
distilled water (4.l} and then H ml of ~oncenLt•ated \lCl (4.2) and 10 g NaBr 
(4.4). Mix and then add 71).0 m1 benzene (4.7), shal<e rnechanLcally (5.n) for 15 
.,in., ar 5 min. vigorously by hand. Then transfer 50.0 ml of the benzene 
extract into a separatinq funnel (5.5). Add 6.0 m1 cysteine wlution (4.5) with 
a pipette (5.2) and shake vigurous1y for 2 minutes. Transfer 2.0 ml of t!"lc 

cleat aqueous !eyer into a 15 m1 test tube with a ground joint (5.6). Acidify 
wilh 1.2 !01 6 N HCl (11.3), adr1 0.5 g )la!lr (4.3) and eKtnct with 4.11 ml benlene 
by shal<.ing for 2 min. TNn~FGr th<: extract into a 5 ml test tube (~.6). Ot·y 
with onhydruus sodium sulphate (4.5). 

Prep•re a st.<>samp1e of tt-.e ..,rking matrix and extract it as descrihed 
under (9.1). 
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I~ject (5.14) 5 f'l of each 
~alib~ation solutions (4.B.2) 

the e~tr""ts containing the different 
the extract of the ..,rking matri~ .md plot 

peak heights obtained against Hg content. 

Check peak height of ocrking matrix against previous values. 

10.3 Analysis of sample 

Start each series of s~pla analyses ~lth a stande;dization (10.1), a 
calibration (10.2) and a blank {9.2). 

Inject 5 ,ul of the test oolutior> (9.1,) followed by 5 pl of 
aclution (4.8.4) Whose peak height does not differ more than 25~ 
the !18mple. O.eck the correct ft.neti<>n of the 900 chromatograph 
this peak height with the con·esponding one obtained 
standardizations {10.1). 

a standard 
fron that of 

by comparillg 
in previous 

!-lake duplicate injections of both the sample and the standard for eoch 
sample anolyaed. 

NOTE, if MeHg levels are e~pected to be so high that the peak Obtained 
lie~ be)l<lnd the linear part of the standardization cu~ve, either lese tissue 
must be extracted (9.1) or the teat solution (9.1) must be diluted. If on tile 
other hand the peak heiglot is small the <>ensitivity of the procOOure can be 
increased either by increasing """'ple size to a .. aximuo of 10 g, or by employing 
n SIOaller !llllount of the cysteine solutio" and cha"'Jing the subsequent vohnes 
acco,.:Hr.jl y. 

11. EXPRESSION GF R£SULTS 

Read the !>~<>Hg concentration corresponding to the peak height obtained from 
the calibration curve (10.2) and correcl the weight difference with respect to 
the theoretical 5 g of tissue to be extracted. Correct also for diffar.,.,ces in 
vol1.IIIeS used i" the calibration (10.2) !!lld in the s11111ple extraction (9.1). 

fnr 
ExpJOess Lhis 

the latter the 

12.1 Precisiun 

concentration both 
, . .,sulta of (8). '" FW an<l in 

12. ESTIMAlliJN OF PREC!SIO~ AND 1\CCUitACY 

utilizing 

[st\nate tt>c precision of the entire ~nalytical procedure (Y to 10) 
by analy~ing 5 suh«arnples rrom on~ uriqinal sample. If the coefficient of 
variation is gre"ter th~n 20J:i, check the procedure fo; 
~~~-'~,., ~··~•u o~..t ~~nhodn~tinn. 
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li(JT(: The standardization test (10.1) can al"" be used for the estimation 
Of the precis ion of the gas Chromab>graphic analysis. 

12.Z Accuracy 

P~rticipate in the intercalibration e~ercises and, in ruldition, 

include analyses of the ..,rkillg nalri>< (4.10). 

12.} Quality control 

lf the quality CD<ltrol checks reveal a fluctuation ~n the standard 
deviation or the accuracy by mm:e than 51;, check the followinq fact<><:<: 
Stability of stock solutions (preJ>Ilre new solutions); instrunental ddft or 
inadvertant changes in operational parameters) contamination of the working 
matd~ (select alternative reference 11atcrial fo.- analysis); contamination of 
<>q.Jipment e.g. glassware, operator error(s). 

lJ. TEST ~[PORT 

fill in the test report (lable 1) g~'"ll9 full details in every column. 
Attach sampling and sa01ple preparation protocol (llNEP/FAO/!A[A 19!14). 
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iable 1 Test Report on Tolal Kethylnoercury Concentration in 
Biologicol Material 

l. 5ampia code:•----------------------------

2. Doterminotion of dry weiqtlt by freeze-drying __ or in oven 

2.1 Duration of dryinq: ----------------

2.2 Date of drying (day, 11onth, yeerl: ------------

2.J 011/fW ratio: ----------------------

3. Extraction and clean-up 

3.1 [}ate (day, month, year):----------------

3.2 Anomalies observed which may influence test results: 

e. Gas chromatographic analysis 

4.1 Date (day, month, yead: ------------------

4.2 5tondardization: 

Blank 0.25 "·' LO '. , 
peak height 

4.3 Col ibration 

Blank ' ., ' ., , ., 
peak height 

mete lx sOJbstandard 
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4.4 Analysis of sanple 

weight of """'pie (g•a.,s), ______ , 

f'ti/OW ratio, ____________ _ 

p~a\< height'-------------

4.5 Result of analysis (n>gkg-l FW) --------------

5. £stimation of precision 

5,1 Date (day, month, year) -----------------

5.2 Results, 

replicates ' ' ' • ' 
g sample 

peak height 

rneafl peok height~-------'""'afl cooc .. _ ----~mgkg -l 

stand. deviaUon ------ coeff. of varhtion ----'' 

6. [Stimation of occuraDy 

6.1 Date (o.Jay, .. onth, year)-----------------

6.2 Origin and type uf certified standard u=d: _______ _ 

6.J Declared n>g 

6.4 Rcsuita: 

replicates 

g sample 

peak height 

_ , 
l-leHgkg of cel'tified standard=--------

' • ' 

mean oeak heiqhL ________ mean cone -~---~""1kq 
_, 
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1. Anomalies obec~ved during test and other conditions which could 
infh..,nce the test ~esulh: 

0. lntercalibcoti<>n exeroisa (giv<> details):------------

9. full eddre"" of tho instituti<>n which car-ried out the test: 

10. Nam~{s) and signature{ a) of the pe~oon(s) who cerrl~d out the 
test: 

Oate: ------------------

Attachment: Sampling ond sample preparation protocol releyant to 
the analyl~d sample. 
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' Cu14oUnoo for _,ib>dnq - ..,.uq of ooootd ....., .. otio ... l -••••· tD<onl 
Rof,...oneo !IOI;Mdo foo Mo<t.M l'olL..I:!oo 5tud1"" No. 1. UNEl' 1~02. 

, o.o-~tuotion of b>td .:ollfoo:- l<> __.too ·~ ti'IO ~-..... filtl"otion <>Jl.h><o 
,..trod. t~o~f•......., ,..-., for llar!Joo l'ol).uti"" Studio• ""· 2 R ... 1, \II'I'J' 1~01. 

, D6t""'ltuotia<o- co11f- totau>< dan• 1"""" do""" ooo 1o "'""'"" M oo.!tu<o """ 
-b•....,. filtr.....,.. _.. ... do ~rl- """" 1"" 6tu<»s do pOllutio" uoi.M .., 2 
""'· 1, <'lll£_lll'll-

Doto""I.M'"..ian of f- ...ur..- 1n -""• by \hoi _....,._ filtntion coltuoo 
.......,.. ....,.,......,. Mootlv><io '•• -- l'oll""ia<o st"""'' ""· 1ft... 1. UNEl" 1~us. 

1 llfto""""'"""" ~ .. coUfo.- ro~oo..., dono 1'...., dol oHI' ooc 1a ooltr.od• do cW.tu<'O ,_. 

-·..... rua ........ """ ··~do ~"- ....... 1 ... 6tudos"" pOllution •oolrte ... ) 
.,!v. 1, PNUE: l!llll· 

• Dot-llo•tl.Gn of r.....u ot>o;: < 1n .. _,.by \hoi ·~ ruu.u- -~ 
_ ... tt-L. ..,.,_..,.. llo- foe -- Pall.utloo- Stud._.,. liD. ~ flev, 1, UN(P 17111. 

P•to,.lnOtia<o -~ r-... ...... 1'..,_, do...., oo< lo Mtrodo do "W""" """ 
_.,.,.,.. fllttontn. IO!I:h><l .. do •<if-•,.... 1 .. ~tudos do pollutl<>n ...,ine .., 4 

-- 1, PIU£ 190). 

Dotoc•Olnouan or faecd ..,ur- 1n Mvol...,. by 111Qlu,>1o tost bb• "'""'""'· R<f...,..,. 
... ....,., f<ll' --l'oU..tia<o 5t'11Ues ""· ) -- l, II!EP l.Ml. 

• Dolto .. !tu<Uan - .,,,ur._ f6o:""" ......, lOS bival.•"" ooc lo tHt dos t.bos .. ltiPI.4s· 
1\o!Uudooo o1o1 oo~r.-- 1.0a ,_ .- , •• u..u- ........ "" s ~ •. 1, M£ lHJ. 

li<EPIJ'AO/L'~ • Go.l~ r- -nto~ _..,d cGC<"•1n...ta 1<o ,....I.No ·~-· Rof•......,olloth<ldo 
foc ,.,dnO PoUuU'"' Studioo ""' 6, IIIIEl"· (1<> -•ott-1 

WEJI'jFNJIL'W S.!>ll"'' of oolocte<l -- O"'' .. t- ..-.1 -l.<o ~oti<l<> "'" ''"''" .;.tal ...Uyaloo. 
IIJCr Rsf..._. Ito-~,,.. Morlno. Po11<rt.ia<o ~·No.7~-. l, litE~ 1,.4, 

IJMO{YMJ!lAW Cot...,llootio<> of tootol -7 ln Ml""tod •ooiml o-1- bJ .,.td v"""uc otod~ 
w:;, .._,rptloo -~-tn .... f_.,. ltotl!o«oo fo~ -i.M Pallutlon St<>H"" No. 8 ft .. , 

1, IMP 1!184, 

~IJ'NJ/T.AO. ' Doto.,.tno.u"" or total ,.._.., 
-<11H01t .,..,~t<y. 
.... ,, UIO'l' ~. 

tn ool..,tod ..,.!no ~<'!ani- b~ fl-1.,.. ot .. U. 
(Cnrtl Rof•"""'• ..,.,._ for "'•"'" roll~tlon Studioo 

Doto.,.i<ooUOR of toW. oelanl"" In .. l..,tod - o"'!""l- b~ hydoldo 'J""~<OtioA 
ol;o<Olo .. ..,,_,.!.,. .,..,-..,._....,, lloofo~ ""tl>odo ror ,.,._,l<oo PallutiOn St""lo~ 
.... w, UIIO' ~~ ... 

Ooto,...i<>Oti.., of toW. ""'"luo, rl<oe, 1- ond """""' l.n .. t..,ted ~••""' 0"1""._..," by 
fl_l .. o ot,.lc .. ..,,_,.io<> """""""""t-'<r· ..,,__, tlotl'o>ds for I'IO.cirnl Polluti"" 

Studleo ""· ll -. 1, IKI' '"'"· 

S..Oplln<l of OOlootod _,.lM or<Jon""'~ """ .-lo pr<psrotlon for tno .,..,,.t. of 
<hlo<lno.t<d hyd-. Oofo...- """"""" for,...,., Pollutl""' Studt .. ""· U ~ ... 
I, !1110' 110~. 

ll>E.P/f~OiiAU Doto,.,.tnoti.OO of o.otn,l.o«='~ In _..toot:od ••<In• •"'1""1-•, R•f•.....,. Hoth<>d• for 
""''"• Pollutlan Studt .. oo. U, \ll<fJ' III<EP l?ao. 

um:!'/FMJ/1><A Oot<r•nna"""' of 001; and PI;"" In .. ,..,,.d oo<tno organts... ••f"'"""" llet!,odo ror 
•<.r\ne Pollu<>on "'""1- ""· 14_ \I'<CP 198Z. 
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!'C8o, 1'CCs ........... """"""'"'""''" L> --··· 1\otfa.-coo Hotoodo far Horiow "'li.<Jtton 5t""i"'" ""· 

., 
"· 

~"'"""'"tian of 

""'"'•to.,•-·· 
!9~. 

DOlo, PC8o ond othor byd.-ono l.l> • .,...,. ""''-'""• by .,.,. Ugu~. 

(Draft) Rafo...,., Hotl»<<s far llorl.<M !'all..tian St,.,l.eo No. 17, UIIE 

O.to..,.t,notiao> of toto! 
otrloo""l ...,i._t,.. 

'"""' l90Jl. 

~LsoalYod cadnol,o.oo In -••• by diffoo..,tid .,.,1.., anodi 
(Oroft) ltofo- ,...,_. foollool.<M ""ll..tWn st«lioo ""· U 

Doto""i,n.otla<o of toto! -"""'Y L> oot,...!Aot woto.;, ...:1 - .. ttor by ~old """"' 
oto-ia -<ption -Uapha-<y, 1\otf.._.,. Hotnodo "'• ....,!no !'aU.tion Paliuti< 
St<.dioo ... Ill, UMEI" l:IIJJ. (in -otioo) 

Hooi~<nq or potralouo ~yoj­
!'ulluti- Studl.oo Ha, Zll, UI£P, (in 

... 
0.'-"""Uon of total o>ollfa .... o in ...... otor by ..tUO>l• t=t .._..o -.tt-J, ftofor ... 
.,._fa< Ho<ll<o Pollution Zt...,leo Ha. U, UII(P 1911$. (It< p_.ooti<>nl 

!lotonllnoUon of r...,ol catlfo..,o in .. -t<t•..,. ..,J.Uplo !;oat t""" ......,d. Rofo""" 
,.,....,.,. for Kortno PoUution 5t""J..o tlo. n. '-"EP 19C. (L> -rotten) 

O.t..,.t,notiao> or foocol Ur~ in .. _..,. by ..W.t1ol• 
1\otfonnoa KotM<Io roo Hoorno !'allution Studi .. lla. tJ, UMEP J98], 

.... ..... . ..... 
1 1n • .._ .. ua~l 

"-Pl"".l of ...,..,...b ...:1 ,.., P"""iplt.oU.m ,,.. 
llofor"""o Hotludo for Narrno Pallutlan St""t.- No. 

a>el,...b of """"!col poll"'""' 
10, UI<EI' (lfi ,roosution) 

Co.U 1\otof -ltari<>g iland-. llofo.....,. ... ......,. for !ladt>o Oal!ution St...,loo 
n, UMEP 1ll<~'~. 

O.to.,.u.otlon of totaL .-.oury in •ortrn. """I->to .... ...,.pondo<l ..,lido by colrl ••o< 
obO<'r<>Uan """"tr'<>phatoootry. ftofoo....., -· r.,. -J.rtoo !'all,,lon Stu;llos '*'• 
lf<O' !~6'1. (rn l"'.,..,..uon) 

O.to.,.Y,allOn of ,_,,...,.,.. ...... ..,. 
(1>1 ,..._ ••• ,.,..) 

toto! ...;..1.,. in _,., ...!toonto by n.,..J.ooa 
ftofoo...,.. Hottu:ls fa<,....,., !'aUution Stud!~ .... 17, 

iloto..,.[notlDn of f•ocal coUro ..... "' ootuo<Ino ""'"'"• ,.,.,_...., "'''"' '"'" """t.o..n 
(In 1"'-<otion) 

"""'" taxiolty to•"· (in P•oparot!on) 

""to,...i,notion of tot•\ ~""" 1n oot....,U.o ""'"'" and """p<nd.d ~oth<. 

"" """" . """) 

·- ·--·--



( 15 ) 

Oom.,;,•>.j.on of ..,l.oted tr•o• ool.oLo II> .. ,..,..,Lo ond In -<. po.,i<>Lt.otio•>. (fu 
,.opo•otlon) 

O.te,..lt>oUon of nolag..,otod l>l"lrDO.Orb<>no in ...... Lo ""dIn .. t poooioit•tion. (fu 
"'"-Rtioo) 



Oce<~ns •n<l Co.ut~l 1\r"e.as P"'9""""' Acti•i t_- (;entre 
United IMtioos Fn•iroroont Progr""""' 

Mditio~>al COflie• of thls ~nd other publicabon• issoed by 
llle O<eans and Coastal .O.rn<~s Prog""""" Acti•ity Centn> 

can lie ol>t~ill<ld fn:JIII: 

Oceans and Coastal Areas Progr'"""" Activity Centre 
U..lte<! M~tions ~n•iru""""'t Progr........, 

·P.O. - ]0552 
Naimbi 

~enyd 




