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Summary

The analytical chemical authority control performed in 1996 on
pesticide products on the Danish market is reported. Samples of
selected groups of pesticides have been collected from the market
and analysed to check whether the actual composition of the
products are in accordance with the specification of product com-
position that has been given to the Danish authorities in connec-
tion with application for approval of the single products. The con-
trol has primarily covered comparing actual contents of active
ingredients with label claimed content, but for one type of prod-
uct an additional control of levels of a selected possible impurity
was included.

Four different groups of products covered by the pesticide regula-
tions have been included in the authority control for 1996: 1)
herbicides containing haloxyfop-ethoxyethyl as active ingredient,
2) insecticides containing chlorpyrifos as active ingredient, 3)
fungicides containing prochloraz as active ingredient and 4) plant
growth regulators containing ethephon as active ingredient.

Satisfactory results were found for the herbicide and fungicide
products, where all samples examined complied with the toler-
ated limits for active ingredient content. Furthermore, examin-
ation of content of an unwanted impurity 2,4,6-trichlorophenol,
potentially present in the fungicide active ingredient prochloraz,
showed residues at levels below a specified maximum limit in all
samples.

The control of insecticides and plant growth regulators displayed
some samples, where the found content of active ingredient did
not agree with the label claimed content. Three out of five analy-
sed samples of insecticides containing chlorpyrifos as active
ingredient deviated unacceptably from label claimed content.
Similarly, one out of ten analysed samples of plant growth regula-
tor products containing ethephon as active ingredient was found
to deviate unacceptably from the label claimed content.






1 Introduction

In Denmark the Danish Environmental Protection Agency (DEPA)
is responsible for evaluation and approval of all pesticides before
introduction on the Danish market. Legal regulations for pestici-
des are given in a Statutory Order from the Ministry of the En-
vironment and Energy (Miljo- og Energiministeriet, 1996a), which
also states that DEPA is responsible for control in relation to
pesticides.

In practice authority control activities of pesticides on the market
are organized in a way, that the Chemical Inspection Service at
DEPA conducts non-laboratory control and the National Environ-
mental Research Institute conducts the laboratory control of
pesticides as an assistance to DEPA. The present report describes
only the part of the authority control of pesticides involving
laboratory control.

Laboratory control of pesticides covers analytical chemical exami-
nation of technical pesticides or pesticide formulations in order to
control whether the products comply with regulations as well as
with the specification of contents supplied in connection with
application for approval of the pesticide product.

Analytical chemical control can involve verification of content of
active ingredient as well as content of auxiliary matters or levels
of impurities.

Laboratory control work covers two types of projects: 1) Ordinary
control in the form of planned campaigns, where all products
with a common characteristic, e.g. the same active ingredient, are
collected from the market and examined, and 2) ad hoc projects,
which consist of laboratory control needed in connection with
administrative work at the regulatory authorities, e.g. complaints
from users concerning a specific product, suspicion of a product
not complying with regulations/specifications, etc.

Only the first type of control, campaigns, is covered by this
report, which describes the laboratory control performed in 1996.






2 Control Campaigns in 1996

Control campaigns conducted in 1996 have covered pesticides
belonging to four different groups of pesticides: herbicides,
insecticides, fungicides and plant growth regulators. The analyti-
cal chemical control has aimed at examining the content of active
ingredient compared to the stated content on the label. In one of
the campaigns a control of the level of a certain impurity in the
pesticide active ingredient has been included too.

Regulation in Denmark (Milje- og Energiministeriet, 1996a) specifies
generally tolerated limits of deviation from declared content.
These are given in Table 1.

Samples of the various pesticides covered in the 1996 control
campaigns have been collected by the Chemical Inspection Service
at DEPA during the months March - May 1996 either at wholesale
dealers/importers or at retailers. Usually only one sample of each
product has been collected, but in a few cases, depending on
availability on the market, more samples representing different
production batches of the product have been collected.

Samples have been stored at NERI in the unopened containers
until the time of analysis. The samples have been stored at room
temperature and protected from light.

Table 1. Tolerated limits of deviations from declared content of active
ingredients (a.i.) in pesticides.

Content of a.i., %, w/w Tolerated limits
> 50 + 2.5% (abs.)
50 - 25 + 5% (rel.)
25-10 + 6% (rel.)
10 - 2.5 + 10% (rel.)
<25 + 15% (rel.)
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2.1 Herbicides

2.1.1 Introduction

Among the many different herbicides available on the Danish
market only one type of product was selected for control in 1996.
It concerns herbicides containing haloxyfop-ethoxyethyl as active
ingredient.

Haloxyfop-ethoxyethyl (Figure 1, I) is a phenoxypropionic acid
ester type of herbicide, which is used for control of grasses in a
variety of different crops. Haloxyfop-ethoxyethyl is a rather new
herbicide (introduced on the Danish market in 1994), and formu-
Jations containing haloxyfop-ethoxyethyl have not been selected
for authority control earlier.

CHa

N i .
Fe— o—-@-—OCHCOZCHgCHgocHZCHs

Cl

Figure 1. Chemical structure of the herbicide active ingredient haloxyfop-
ethoxyethyl (I).



2.1.2 Samples

At the time of sample collection for the control campaign (March
- May 1996) only one product containing haloxyfop-ethoxyethyl
as active ingredient was approved for use in Denmark (Miljesty-
relsen, 1996a). Only one sample of the pesticide product was col-
lected. Information about the sample is given in the list of the
collected samples in Appendix L

The sample was analysed at NERI in July 1996.

2.1.3 Results and Discussion

The content of haloxyfop-ethoxyethyl was determined using
reversed phase high performance liquid chromatography (RP-
HPLC) with a method (Keppen, 1996a) based on information from
the manufacturer company on method of analysis.

The result from the analysis is shown in Table 2.

As apparent from the table there were good agreement between
declared and found contents. Hence, the sample complied with
the tolerated limits for content of active ingredient.

Table 2. Content of active ingredient in one sample of herbicide containing haloxyfop-ethoxyethyl.

Active Content NERI
ingredient ) ] sample no.
Label claim Analysis" Tolerance?
haloxyfop-ethoxy- 12,93 %, 12,4 + 0,1 %, 12,1 -13,7 % 6-0191
ethyl (125 g/1) (120 g/1)

1)
2)

Mean (minimum triplicate determinations) + 95% confidence limits.
Tolerated limits for content of active ingredients according to Danish regulations (Miljo- og Energi-

ministeriet, 1996a).

11
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2.2 Insecticides

2.2.1 Introduction

In 1996 48 different insecticide active ingredients were on the
market in Denmark (Miljostyrelsen, 1996a). Only products contain-
ing one of these active ingredients, chlorpyrifos, were selected for
control in 1996.

Chlorpyrifos (Figure 2, II) is an organophosphorous type of
insecticide, which is used against certain insects on plants grown
in greenhouses. Products containing chlorpyrifos as active ingre-
dient are also widely used as household pesticides.

2.2.2 Samples

At the time of sample collection for the control campaign (March
- May 1996) seven different insecticide products containing chlor-
pyrifos were approved for use in Denmark (Miljostyrelsen, 1996a).
Five of these seven products were available on the market during
the period of sample collection. One sample of each of the five
products was collected for control. A list of the samples is given
in Appendix L

All samples were analysed at NERI in the period September -
October 1996.

S
[

Cl_Ng_-OP(OCH,CHg),

CI” P g

I1

Figure 2. Chemical structure of the insecticide active ingredient chlorpyri-
fos (II).



2.2.3 Results and Discussion

The contents of chlorpyrifos were determined using RP-HPLC
with a method (Kappen, 1996b), which is a slight modification of
the official CIPAC method (CIPAC, 1985).

Results from the analyses are shown in Table 3.

As it is indicated in the table two out of the five samples analysed
were found to have too high contents of active ingredient, as well
as one sample was found to have too low content of active ingre-
dient. For one of these samples (NERI sample no. 6-0283) a dis-
crepancy between the label claimed contents of chlorpyrifos
expressed as either % or g/1 was found. This meant that the
found content (expressed as %) was too high compared to the
label claimed content, whereas the same found content (expressed
as g/1) was too low.

A similar discrepancy between label claimed contents, expressed
as either % or g/1, was also found for the other sample (NERI
sample no. 6-0225) for which the content of chlorpyrifos was too
high. In this case, however, the found content (expressed as g/1)
was in good agreement with the label claimed content.

Table 3. Content of active ingredient in samples of insecticides containing chlorpyrifos.

Active Content NERI
ingredient i sample no.
Label claim Analysis" Tolerance?

chlorpyrifos 2,5 %, 2,91 + 0,02 %", 2,12 - 2,88 % 6-0225
(25 g/1) (25,6 g/1)

chlorpyrifos 20,0 %, 20,7 £ 0,1 %, 18,8 - 21,2 % 6-0226
(208 g/1) (215 g/l

chlorpyrifos 0625 ¢g 062+004¢g 056 -0.69 g 6-0282

chlorpyrifos 2,5 %, 3,05 + 0.02 %, 2,12 - 2,88 % 6-0283
(36 g/1) (246 g/1)

chlorpyrifos 0,8 %, 0,59 + 0,05 %", 0,68 - 0,92 % 6-0284
(8,0 g/1) (5.9 g/l

1
2)

)

Mean (minimum duplicate determinations) + 95% confidence limits.

Tolerated limits for content of active ingredients according to Danish regulations (Milje- og Energi-
ministerict, 1996a).

Found content is outside the accepted tolerance.

13
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The three samples found to have contents of chlorpyrifos deviat-
ing unacceptably from the declared content were of two different
types of formulations, an organic solvent based solution (laquer)
and microencapsulated aquoeus suspension concentrate. Subse-
quent contact to the manufacturer companies of the products
revealed, that in case of one of the lacquer formulations (NERI
sample no. 6-0283) the high content in the sample was a result of
an incorrect prescription used in the manufacturing process
leading systematically to formulations with too high contents.
This fault has now been corrected by the company.

In case of the other two samples, (NERI sample no. 6-0225 and 6-
0284) no specific explanation was found for the deviating contents
in the analysed samples.



2.3 Fungicides

2.3.1 Introduction

In 1996 28 different fungicide active ingredients were on the
market in Denmark (Miljestyrelsen, 1996a). Among the many for-
mulations containing these active ingredients, only products
containing prochloraz were selected for control in 1996.

Prochloraz (Figure 3, III) is an imidazole type of fungicide, which
is used for seed treatment as well as for spraying against a wide
range of diseases affecting cereals, fruits and other crops.
Prochloraz is an imidazole derivative type of pesticide containing
a 2,4,6-trichlorophenoxyl moiety in the molecule and the com-
pound 2,4,6-trichlorophenol (Figure 3, IV) is used in the synthesis
of prochloraz. Thus, 2,4,6-trichlorophenol is a possible impurity in
the prochloraz technical material used in the manufacture of
prochloraz formulations. 2,4,6-Trichlorophenol is a suspected
carcinogen (Miljo- og Energiministeriet, 1996b) and because of this
unwanted risk to human health, a maximum allowed limit of this
potential impurity has been specified by the manufacturer of the
active ingredient prochloraz in relation to application for approval
of these formulations in Denmark. In connection with the con-
ducted control of content of active ingredient in prochloraz for-
mulations, an investigation of the level of 2,4,6-trichlorophenol as
impurity in formulations as well as in technical grade prochloraz
has been done too.

Ci Cl
(?H2)2CH3 '

CONCH,CH,0 Cl HO Cl

N
Cl Cl
*

I11 IV

Figure 3. Chemical structures of the fungicide active ingredient prochloraz (III) and a possible impurity in
prochloraz, 2,4,6-trichlorophenol (IV).
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2.3.2 Samples

At the time of sample collection for the control campaign (March
- May 1996) five different fungicide products containing prochlo-
raz were approved for use in Denmark (Miljostyrelsen, 1996a).
Three of these five products were available on the market during
the period of sample collection. In total four formulated samples
were collected from the market and one sample of prochloraz
technical material was received for control from the only com-
pany having prochloraz containing products approved for sale on
the Danish market. A list of the samples is given in Appendix L

All samples were analysed at NERI in the period May - July 1996.

2.3.3 Results and Discussion

The contents of prochloraz were determined using capillary
column gas chromatography with a method (Keppen, 1996¢) based
on information from the manufacturer company on method of
analysis.

The contents of the impurity 2,4,6-trichlorophenol were determi-
ned using RP-HPLC with a method (Keppen, 1996d) developed in
our laboratory.

Results from the analyses of contents of active ingredient and the
impurity are shown in Tables 4 and 5, respectively.

Table 4. Content of active ingredient in samples of fungicides containing prochloraz.

Active Content NERI
ingredient ] ) R sample no.
Label claim Analysis” Tolerance”
prochloraz 39,8 %, 38,6 + 0,4 %, 37,8-418 % 6-0055
(450 g/1) (438 g/1)
prochloraz 21,6 %, 20,2 + 0,3 %, 20,3-229 % 6-0056
(225 g/1) (212 g/1)
prochloraz 39,8 %, 38,6 + 04 %, 378 -418 % 6-0192
(450 g/1) (437 g/1)
prochloraz 40,0 %, 38,3 + 0,6 %, 38,0-420% 6-0327
(450 g/1) (431 g/

1) Mean (minimum duplicate determinations) + 95% confidence limits.

2)
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Tolerated limits for content of active ingredients according to Danish regulations (Miljo- og Energi-

ministeriet, 1996a).




As apparent from Table 4 all samples were found to have a
content slightly lower than the label claimed content, but all
found contents complied with the tolerated limits for conterit of
active ingredient.

From the results shown in Table 5 it can be concluded that the
found contents of the impurity 2,4,6-trichlorophenol in the
samples were in the range 0.06 - 0.28 %.

It is has not been possible to include the actual specified maxi-
mum limit of 2,4,6-trichlorophenol in technical material in this
report, because such information has been given by the manufac-
turer company to the Danish EPA in confidentiality. However, it
can be stated that the content found in the sample of technical
material prochloraz was lower than the specified maximum limit.
Since the contents of 2,4,6-trichlorophenol relative to the content
of prochloraz found in the formulated samples were at about the
same level or lower, this was taken as a good indication of com-
pliance with the specified maximum limit for the batches of
technical prochloraz used in these formulations too.

Table 5. Content of the impurity 2,4,6-trichlorophenol in various samples containing prochloraz as active

ingredient.
Content of 2,4,6-trichlorophenol found, %
Sample type" NERI
In sample Rel. to a.i? sample no.
EW 0.070 0.177 + 0.010 6-0055
EC 0.059 0.273 = 0.008 6-0056
EW 0.062 0.155 + 0.003 6-0192
TC 0.269 0.280 = 0.007 6-0195
EC 0.068 0.170 = 0.002 6-0327

1)
2)

EW = oil in water emulsion; EC = emulsifiable concentrate; TC = technical material.
Relative to content of prochloraz active ingredient. Mean (minimum duplicate determinations) + 95%

confidence limits.

17
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2.4 Plant Growth Regulators

2.4.1 Introduction

In 1996 10 different active ingredients were approved for use as
plant growth regulators in Denmark (Miljestyrelsen, 1996a). Only
products containing one of these active ingredients, ethephon,
were selected for control in 1996.

Ethephon (Figure 4, V) is an alkylphosphonic acid, which acts by
liberation of the active, growth stimulating substance ethylene
when taken up by the plants. It is used for several growth regu-
lating purposes within fruit growing and gardening, such as to
promote ripening in fruits and to induce flowering.

2.4.2 Samples

At the time of sample collection for the control campaign (August
- September 1995 and March - May 1996) six different plant
growth regulating products containing ethephon were approved
for use in Denmark (Miljostyrelsen, 1996a, Miljostyrelsen 1996b). All
these six products were available on the market during the two
periods of sample collection. A total of ten samples representing
these six products were collected for control. A list of the samples
is given in Appendix L

All samples were analysed at NERI in the period August - Sep-
tember 1996.

o
CICH,CH,P(OH),

\Y%

Figure 2. Chemical structure of the plant growth regulating active ingredi-
ent ethephon (V).
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2.4.3 Results and Discussion

The contents of ethephon were determined using the official
titrimetric method of analysis (CIPAC, 1996). Results from the
analyses are shown in Table 6.

As it appears from the table one of the analysed samples did not
comply with the tolerated limits for content of active ingredient.
For all the other samples a good agreement was found between
declared and actual contents.

Subsequent contact to the manufacturer company of the product
of which the sample was found to have too low content of ethe-
phon, did not lead to any explanation for this discrepancy. Acci-
dental errors during the manufacturing process of the formulation
is considered the most likely explanation.

Table 6. Content of active ingredient in samples of plant growth regulating products containing ethephon.

Active Content NERI
ingredient ] ) sample no.
Label claim Analysis” Tolerance?

ethephon 40 %, 41,0 £ 0,3 %, 38,0 -42,0 % 5-0246
(480 g/1) (495 g/1)

ethephon 14,2 %, 14,3 + 0,1 %, 13,3 -15,1 % 5-0344
(155 g/1) (156 g/1)

ethephon 39 %, 40,0 + 0,2 %, 37,1 - 40,9 % 5-0639
(480 g/1) (488 g/1)

ethephon = 40,5 + 0,3 %, -, 5-0640
(480 g/1) (492 g/1) 456 - 504 g/1

ethephon 39 %, 38,4 £ 0,2 %, 37,1 - 40,9 % 6-0051
(480 g/1) (467 g/1)

ethephon 40 %, 39,2 + 0,2 %, 38,0 - 42,0 % 6-0052
(480 g/1) (475 g/1)

ethephon 3, 39,6 + 0,2 %, -, 6-0053
480 g/1 (484 g/1) 456 - 504 g/1¥

ethephon 14,2 %, 144 + 0,1 %, 13,3-15,1 % 6-0054
(155 g/1) (157 g/1) |

ethephon 3, 40,7 + 0,3 %, -, 6-0224
480 g/1 (494 g/1) 456 - 504 g/1

ethephon ) 34,6 £ 0,2 %, -, 6-0285
480 g/1 (420 g/1) 456 - 504 g/19

)
2)

3)

4)
%)

20

Mean (minimum duplicate determinations) + 95% confidence limits.

Tolerated limits for content of active ingredients according to Danish regulations (Miljo- og Energi-

ministeriet, 1996a).

Content (expressed as %) not declared.

Calculated on basis of declared content in g/1.
Found content is outside the accepted tolerance.




3 Conclusions

Four different groups of products covered by the pesticide regula-
tions have been included in the 1996 analytical chemical authority
control: 1) herbicides containing haloxyfop-ethoxyethyl as active
ingredient, 2) insecticides containing chlorpyrifos as active ingre-
dient, 3) fungicides containing prochloraz as active ingredient and
4) plant growth regulators containing ethephon as active ingredi-
ent.

Satisfactory results were found among products containing the
active ingredients haloxyfop-ethoxyethyl and prochloraz. Thus, all
five examined samples of these pesticides complied with the
accepted tolerances with respect to content of active ingredient set
by the Danish regulation of pesticides. Furthermore, examination
of content of an unwanted impurity 2,4,6-trichlorophenol, poten-
tially present in the fungicide active ingredient prochloraz,
showed residues levels in all samples below a specified maximum
limit.

Unsatisfactory results were found among products chlorpyrifos
and ethephon as active ingredients. Three of the five analysed
samples of products containing chlorpyrifos did not comply with
the accepted tolerances with respect to content of active ingredi-
ent. In addition, two of the five products were found to have an
discrepancy between the declared contents expressed as % w/w
and g/l. Subsequent contact with the manufacturer of these
products revealed that, in one of the two cases, the found devi-
ation from the declared content was related to unawareness about
this discrepancy. In the other cases, no distinct explanation was
found for the deviation from the declared contents.

Similarly, one out of ten analysed samples of product containing
ethephon did not comply with the accepted tolerances with
respect to content of active ingredient. Subsequent contact with
the manufacturer of the product of which the analysed sample
had too low content of ethephon did not lead to an explanation
for this deviation. Most likely, the deviation is caused by an
accidental error related to the manufacturing process.
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Appendix I

Samples of pesticides
authority control

1 Herbicides

collected from the Danish market in 1996 for

NERI
Product Active Formulation Company sample
ingredient type" no.
Gallant haloxyfop-ethoxy- EC DowElanco Danmark 6-0191
ethyl
1) EC: emulsifiable concentrate.
2 Insecticides
NERI
Product Active Formulation Company sample
ingredient(s) type" no.
Mortalin insektlak chlorpyrifos LA a/s Mortalin 6-0225
Empire 20 chlorpyrifos EW DowElanco Danmark | 6-0226
Nexa melhanger chlorpyrifos P Lopex 6-0282
Tanaco-Partners insektlak chlorpyrifos LA Tanaco Danmark a/s | 6-0283
Gett chlorpyrifos EW DowElanco Danmark | 6-0284

1) LA = lacquer; EW = microencapsulated oil-in-water emulsion concentrate; IP = impregnated paper.
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3 Fungicides

NERI

Product Active Formulation Company sample
ingredient(s) type? no.

Sportak EW prochloraz EW AgrEvo a/s 6-0055

Rival prochloraz EC AgrEvo a/s 6-0056

Sportak EW prochloraz EW AgrEvo a/s 6-0192

Prochloraz techn. prochloraz TC AgrEvo a/s 6-0195

Sportak EC prochloraz EC AgrEvo a/s 6-0327

1) EW = oil-in-water emulsion concentrate; EC = emulsifiable concentrate; TC = technical material.

4 Plant Growth Regulators

NERI
Product Active Formulation Company sample
ingredient type” no.
Cerone ethephon SL RP Agro Norden a/s 5-0246
Terpal ethephon SL BASF Danmark a/s 5-0344
Regufon ethephon SL KVK Agro a/s 5-0639
Inter-Ethephon 480 ethephon SL Inter-trade a/s 5-0640
Regufon ethephon SL KVK Agro a/s 6-0051
Cerone ethephon SL RP Agro Norden a/s 6-0052
Inter-Ethephon ethephon SL Inter-Trade a/s 6-0053
Terpal ethephon SL BASF Danmark a/s 6-0054
Inter-Ethephon 480 ethephon SL Inter-Trade a/s 6-0224
DLG Ethephon 480 ethephon SL Agrodan a/s 6-0285

1) SL = solution concentrate.
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Faglige rapporter fra DMU/NERI Technical Reports

1996

Nr. 163: Modellering af bygge- og anlegssektorens materialeforbrug. Af Wier, M. 122s.,

75,00 kr.

Nr. 164: BASIS. En konsekvensanalysemodel for forbrug af byggematerialer. Af Wier, M. 109 s., 75,00 kr.
Nr. 165: Omkostninger ved reduktion af naringsstofbelastningen af havomréderne. Af Paaby, H. et al. 187 s.,
150,00 kr.

Nr. 166: Analyse af dioxin og pentachlorphenol i nye textiler. Af Vikelsee, ]. & Johansen, E. 46 s., 40,00 kr.
Nr. 167: Fejlkilder i den danske vildtudbyttestatistik. Af Asferg, T. 27 s., 40,00 kr.

Nr. 168: Vingeindsamling fra jagtsasonen 1995/1996 i Danmark. Af Clausager, 1. 41 s., 35,00 kr.

Nr. 169: Effects of fitting dummy satellite transmitters to geese. A pilot project using radio telemetry on
wintering Greenland White-fronted geese. By Glahder, C. et al. 38 p., DKK 40,00.

Nr. 170: Seabird colonies in western Greenland. By Boertmann, D. et al. 148 p., DKK 100,00.

Nr. 171: Overvagning af odder (Lutra lutra) i Karup A, Hvidbjerg A/Thy, Ry4 og Skals A, 1985-1994. Af
Madsen, A.B. et al. 42 s., 45,00 kr.

Nr. 172: Overvégning af odder (Lutra lutra) i Danmark 1996. Af Hammershegj, M. et al. 43 s., 45,00 kr.

Nr. 173: Atmosfaerisk deposition af kvalstof. Vandmiljeplanens Overvégningsprogram 1995. Hovedrapport
og bilagsrapport. Af Skov, H. et al. 84s. +282s., 100,00 kr. + 300,00 kr.

Nr. 174: Atmosferisk deposition af kvaelstof. Mélemetoder og modelberegninger. Af Ellermann, T. et al. 56
s., 70,00 kr.

Nr. 175: Landovervéagningsoplande. Vandmiljeplanens Overvagningsprogram 1995. Af Grant, R. et al. 150 s.,
125,00 kr.

Nr. 176: Ferske vandomréder. Seer. Vandmiljeplanens Overvagningsprogram 1995. Af Jensen, ].P. et al. 96 s.,
125,00 kr.

Nr. 177: Ferske vandomréder. Vandleb og kilder. Vandmiljeplanens Overvagningsprogram 1995. Af
Windolf, J. (red.). 228 s., 125,00 kr.

Nr. 178: Sediment and Phosphorus. Erosion and Delivery, Transport and Fate of Sediments and
Sedimentassociated Nutrients in Watersheds. Proceedings from an International Workshop in Silkeborg,
Denmark, 9-12 October 1995. Af Kronvang, B. et al. 150 pp., 100,00 DKK.

Nr. 179: Marine omrader. Danske fjorde - status over miljetilstand, drsagssammenhzaenge og udvikling.
Vandmiljeplanens Overvagningsprogram 1995. Af Kaas, H. et al. 205 s., 150,00 kr.

Nr. 180: The Danish Air Quality Monitoring Programme. Annual Report for 1995. By Kemp, K. et al. 55 pp.,
80,00 DKK.

Nr. 181: Dansk Fauna Indeks. Test og modifikationer. Af Friberg, N. et al. 56 s., 50,00 kr.

1997

Nr. 182: Livsbetingelserne for den vilde flora og fauna pé braklagte arealer - En litteraturudredning. Af
Mogensen, B. et al. 165 pp., 125,00 DKK.

Nr. 183: Identification of Organic Colourants in Cosmetics by HPLC-Photodiode Array Detection. Chemical
Substances and Chemical Preparations. By Rastogi, S.C. et al. 233 pp., 80,00 DDK.

Nr. 184: Forekomst af egern Sciurus vulgaris i skove under 20 ha. Et eksempel pé fragmentering af landskabet
i Arhus Amt. Af Asferg, T. et al. 35 s., 45,00 kr.

Nr. 185: Transport af suspenderet stof og fosfor i den nedre del af Skjern A-systemet. Af Svendsen, LM. et al.
88 s., 100,00 kr.

Nr. 186: Analyse af miljofremmede stoffer i kommunalt spildevand og slam. Intensivt maleprogram for

miljefremmede stoffer og hygiejnisk kvalitet i kommunalt spildevand. Af Vikelsge, J., Nielsen, B. &
Johansen, E. 61 s., 45,00 kr.

Nr. 187: Vandfugle i relation til menneskelig aktivitet i Vadehavet 1980-1995. Med en vurdering af
reservatbestemmelser. Af Laursen, K. & Salvig, J. 71 s., 55,00 kr.

Nr. 188: Generation of Input Parameters for OSPM Calculations. Sensitivity Analysis of a Method Based on a
Questionnaire. By Vignati, E. et al. 52 pp., 65,00 DKK.

Nr. 189: Vandferingsevne i danske vandleb 1976-1995. Af Iversen, H.L. & Ovesen, N.B. 55 s., 50,00 kr.

Nr. 190: Fate of Polycyclic Aromatic Hydrocarbons in the Environment. Af Carlsen, L. et al. 82 pp., 45,00 kr.
Nr. 191: Benzin i blodet. Kvalitativ del. ALTRANS. Af Jensen, M. 130 s., 100,00 kr.

Nr. 193: Miljeundersegelser ved Maarmorilik 1996. Af Johansen, P, Riget, F. & Asmund, G. 96 s., 100,00 kr.
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