Norwegian Screening 2016
Martin Schlabach, NILU

K & NIVa-

INILUP  worsi insitat for vanntorsknina

Screening programme 2016
Selected compounds with relevance for EU regulation

)

NIVi- ik



Project background

e Selected Compounds:

Screening

— Potentially harmful to environment
— Relevant for EU regulation

— Earlier measurements

— Tonnage used

* Sample types:

— WWTP effluents and landfill 50 1 2000 2025 2010 2015 2070 2030
leachate, > # s
. . - = VGNH

— Recipient and biota §ouren| |
— Indoor air and dust Ca

* Motivation:
— Relevant emissions in Norway???
— Bioaccumulation???
— Environmental risk???
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Sampling

. . Tilleggs- Antall
Matriks Lokaliteter Prgvetype . .
informasjon préver
Utslipp fra Oslo, Vestfjorden Avlgpsselskap 5 x 24 timers strgm- | Vannfgring 10
renseanlegg (VEAS), med avansert rensing (PE proporsjonal
700 000) blandprgve
Hamar (HIAS), med avansert
rensing (PE 55 000)
Innlgpsvann til Oslo, Vestfjorden Avigpsselskap 5 x 24 timers strgm- | Vannfgring 10
renseanlegg (VEAS), med avansert rensing (PE proporsjonal
700 000) blandprgve
Hamar (HIAS), med avansert
rensing (PE 55 000)
Slam Vestfjorden Avlgpsselskap (VEAS), 5 blandprgver Vekt slam/dag 10
med avansert rensing (PE 700 000)
Hamar (HIAS), med avansert
rensing (PE 55 000)
Sigevann Lindum eller Yggestad 5 pregver Vannfgring
Overflatevann Mjgsa 5 prgver
Sediment Mjgsa 5 pregver
@Brret Mjgsa 10 individer Vekt, lengde, 10
modningsgrad
og kjgnn
Rotter Oslo/Akershus Samleprgver av 5

minst 3 individer

Innemiljg Luft

Oslo/Akershus

Spgrreskjema

Innemiljg Stgv

Oslo/Akershus

Spgrreskjema




Sample clean-up

« Reducing risk of sample
contamination

* No nitril-cloves during
sampling and cleanup

» Restricted use of personal care
products before sampling and
cleanup

» Special routines for siloxanes
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Table 1: Volatiles

Name, Acronym, CAS, Function, and Log Kow

Name Acronym Structure CAS Function Log Kow
1,2 577-55-9 Solvent 4,9
Diisopropylbenzene '
. 1,3- \E 99-62-7 Solvent 4,9
Diisopropylbenzene
T
. 1,4- ; <:> :: 100-18-5 solvent 4,9
Diisopropylbenzene
4-Isopropyl-1,1"- 25640-78-2 solvent 5,14
biphenyl
| s
Octamethyltri- L3 0-si-0 107-51-7 solvent/ 5,7
siloxane ~g | Imipurity
Pans
A o N4
Decamethyltetra- i~ O’SI S Solvent/
nethy L4 S5 / 141-62-8 ! 7.1
siloxane 0-8i— Impurity
I
FANA VN o N N o N 4
"~ et -
S50 "8 81 TS
Dodeca_methylpenta- L5 O\ /S0 ~ 141-63-9 SoLuer!U 7.4
siloxane Impurity
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Table 2: Dechloranes
Hame, Acronym, CAS, Function, and Log FKow

Dechlorane plus syn synDP & e 135821-03-3 retardant B,B5
a
. Flame
pechlorane plus ant 135821-T4-8 retardant 8,85
Flame
Dechlorane 604 13560-50-2 retardant 9,27
Flame
Dechlorane 602 3N07-44-5 retardant 7,37
cl Cl
% - Flame
Dechlorane 603 Decs0s & 13560-52-4 retardant B,24
cl Cl
Cl
Cl~,
Br Cl= e Flame
Dechlorane 604 Decsid i 345T1-16-9 retardant 2,84
Cl
B 7 “Br
Br
Cl
Br
. Flame
pibromoaldrin DEALD 20389-65-5 retardant 5,77
Br
Cl




Table 3: Phenoles, bisphenoles and phenolic antioxidants Table 3: Phenoles, bisphenoles and phenolic antioxidants

Mame, Acranym, CAS, Function, and Log Kow Mame, Acronym, CAS, Function, and Log Kow
4-Cumy|phenal
o Metahaolite
. HeP ES5-64-4 3,58 p—r ~ =
Hydroxydiphenyl- of detergents 24,6 T"S':““It Ergng w T31-26-3 Antiowidant | 5,53
propane buttyljphenol
HO
gizsphenol AF BPAF 1478-61-1 Monomer 4 52
Lﬁ-f'l-ml;b"mm -4 DBEI;“" 4130-42-1 Antiooidant: 5,24
HO
gizsphenol AP BRAP 1571-T5-1 Monomer 3,99 on
4 4 -Butane-1,1- -
diylbis| 2-tert-bukyl- AT, B5-60-F Antioxidant 743
Ho 5-methylphenal HO
Bisphenol M BRW 13595-25-0 Monomer £ 49
- OH
Bisphendl & EPa HDM—DH B-0E-7 Manomer 3,24
Bisphenol F BRF m B0-32-B Monomer 2,57
HO COH
e
Bisphenol 5 Bes HD—@—E OH B0-0%1 Monomer 8,53
o
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Table 4: BADGE and BFDGE
Hame, Acronym, CAS, Fumction, and Log Kow

BADGE 0. ;ﬂm\ 0 1675-54-3 3,43

BaDGE-HCI ?)_;C) D\_{.i_| 13836-48-1 3,66

BADGE-ZHCI i[j}_/c' Q } (:? D\_<?_"| @032 | 4,0
Cl Cl

BADGE-H0 D: / i; | é >D\_<'j TEOOZ-1-0 | 1,36
OH

BADGE-ZH:0 Fo ° 9 o EEB1-32-8 1,86
Y Tape e

BADGE-HCI-Hz0 |_/>_/ L{_ TI7HT-06-0 | 2,24
G OH

BFDMGE-ZHCL HDAI/\ TDH IT4TTTRR | 97
|

BFDGE-2H:0 Hcfﬁf\ﬂm o~ oH 72406263 | 1,47




Table 3: Pesticides, POPs, PFAS, phosphor based antioxidants and phosphor
flame-retardants
Mame=, CAS, Fumotion, and Log Kow

Propargite o < > | 1312-35-3 Pesticide 5.0

Bis(4-
chlorophenyl) 7% ? = BO-0T-5 Monomer 3,9
sulfone (BLPS) = Tq b c
S (o]
qu’.'hd."i‘: FxﬁFTEEF}:,’F e iste
. 3o, F. } Pt F £2299-25-% | short chain 5,3
biz{nonafluoro 1 L L L& n »
butyl) (PFPis) FrrrEdurrFE PFAS
-
[rme=thiylid,4,2, FEFFO
233444 | | | TS ; .
FFFF -:"_5 » _<: &75E4-55-1 ﬂgﬁt‘
ylsutfonyl)ami dye, .
noethyl prop- ITONTEr
2-enoate
(WFacrylat)
0,0,0- @ b
- | s ] ncant,
pheny . O-P-0 E97-82-0 cormos1on 6,3
phasphorothio g inhibitor, !
ate (TPPT) é ; anticeidant
Bisphenaol &
bis(bi Oy /0
zibizphenyl- 0 o E: Flame
phosphate) q P 5945-33-5 retardant 108

wom | OO
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Table &: Synthetic musk, plasticizers, organo metals and UV compounds

Mame, CAS, Fumotion, and Lo Kow
Hame Structure CAS Function | Log Kow

[3R-{30,3a8 78, 8aq)]-1-
{2,3,4,7,8,8a-hexahydro-
3,6, 8, 8-tetramethyl-1H-

3a, T-methanoazulen-5- 32365-55-9 mssh 502
yljethan-1-ome =
{methyl Cedryl ketone)

n-Butylbenzens
sulphonamide
{HBBSUlfone)

s-NH
Qa
- nctyltin o \_\_\—\

it E70-08-6 Stabilizer

3627-84-2 Plasticizar z1

A0-undeceny| Z-cyano-
3_,3di F i GW 47701 -31-4 u-filter "‘,U

=
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Table 9: Detection frequency for all studied compounds

Compound

WWTP
Effluent

Leachate
water

L3

L4

]

-isopropylbenzenes

Howee dist

4-lsopropyl-1, 1"-biphenyl

Dibromoaldrin

=

Recipient

Dec 601

Dec 602

Dec 603

Dec 604

OF syn

DP anti

~leleslel=lel=2|lZl2IlE2I|2]|2

PCB-133

HPFP

=1 ]

olojloje

na

Wl oo |lo] | w) W

Sl|lojao|jlaola|lojo]lojlao]l o

=
o

TTEP

-

BRM

-

DTEE

BPS

BPF

=]

BPA

BPAF

olojlo] o

=T S =T ]

=T =T = =]

sle|=e|=|e|e|s|e |8 |8 |B|B

BPAP

clo|lolmM]| =

BlB|B|B|B|B

clojlojEloljlololjlolol o

clo|lojo|lo|lojo|lo|lo|lojlw]|la|lao|loja|jla|lao|lo|lBlEBIE 2| B | Sedment

(=T =T O =T =T =T =T = =T = =]

clojlojo|lo|jlojlojloljlo| o (=10 =0 =] I:lll:l olof=18]O I:Ilﬂrm'ﬂ'wt

a): not Analysed or not possible to Analyse
): not detected (0 %)

): rarely detected (< 10 %)

): detected from time to time (10 - 49 %)
): detected frequently (50 - 89 %)

):

n
0
1
2
3
4): detected in all samples (> 90%)
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Table 9: Detection frequency for all studied compounds

Emission ipient

Rat

Compournd

Effluent
Leachate
water
Sludge

BADGE

BADGE-HCL

BADGE-2HCL

BADGE-H20

-

BADGE-ZH20 ): not Analysed or not possible to Analyse

BADGE-HCL-HZ0 not detected (0 %)

BFDGE
detected from time to time (10 - 49 %)

BFDGE-ZHCL detected frequently (50 - 89 %)

na
0):
1): rarely detected (< 10 %)
2):
3):
4):

BFDGE-2H20 detected in all samples (> 90%)

Propargite

MBESulfone

oTP

ele|lele|dlelelealzl2lg|g2]l2 | Indoorair

BPA-BDPP

TPPT

:nu:nnn——lumuuﬂﬂms&ms‘t

NFacrylat

Di-n-octyltin

o|leloleje|la|lo|lo|le|lo|le|leole|lele|eld

Q|| eoolklolo|lolala|jlaola

BCPS

wlo|lg|a|B

Methyl-cedryl-ketone

uunnunnunnnunu—nn—am1mti

clojlo|lola]a I:ll:lll':l s|la|los|lal=|c|=|=|d
clojlo|lojloloojojlo|jlojlojo|lo|laoo|lo]lo] o
EEEEEEEEEEEEEEEEEEE

B

Undecenyl crylens

-:-:-:-:-:-55-:-:-:--:-=ar:-r:-r:-:a-:-=ﬁﬁrmwntmu.

Octocrylens

B

()

NIVi- ik 12



Table 10: Volatile concentrations in sludge samples from VEAS and HIAS WWTP

*): For the non-detects LoD/ 2 was used, when calculating the average.

Table 11: Volatile concentrations in dust and indoor air samples from the Oslo area

—— taar | aeerome | ° Linear siloxanes in emission samples and indoor air
s t = el s » Probably lower exposure via indoor air compared
cample ype Jemo i to application of personal care products
Detection frequency « ECHA estimates similar consumption of L3 og L4,
veasswdes | 25| a5 | 570 Mgt U e and lower for L5. Our findings do not support
= = = o — ECHA’s estimate. (Possible explanation: insufficient
s studge | 65 | 3z | Paed® | RS e consumption data or unidentified sources)
100 % 100 % 100 % 60 % 80 % 613 o,

. i . sty 4-lsopropyl-
- = - frensane | banzene | 1:1-bipheny
g‘.’u‘n - max)
Sample type verage* ng/g and ng/m?
ST T Di-isopropylbenzenes and 4-Isopropyl-1,1'-
(0,23-1,3) | (<0,2-1,6) | (<10-464) | (<0,56-9,2) | (<0,6-8,0) (0,25-15) . .
House dust | 0,46 0,64 ) 13 13 23 biphenyl are frequently found in sewage sludge
% % % % 1% % . . . . . .
oo a0 and indoor samples, giving indications for
) (1,6-743) (1,1-37) ! ) (0,45-4,7) | (0,51-3,6) | (<0,2-<1,1)
Indoor air &8 14 195 21 18 0.22 frequent use of these compounds.
° ’ 100 % ’ :

*): For the non-detects LoD/2 was used, when calculating the average.

()
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Table 12: Dechlorane concentrations in influent, effluent, and sludge samples

from VEAS and HIAS WWTP Rat “VEf
Sample type Dec 602 Dec 603 Decé04 |  DPsyn DPanti | PCB-153
{Min - max] 100 W Dechlorane plus syn
Average® ng/L or ngfg dow.
LEIEEETU LTI Dechlorane plus anti
(<01 -<0,1) | (<0.1-<0,1) | (<0.2-<0,2) | (<0,1-0,72) | (<0,4-4,09) | (<0,2-0,58) 100
VEAS Influent <0,05 <0,05 <0,1 0,24 1,59 0,2 X
0% 0% 0% £0% €0 % 40 % W PCBI153
{(=0,1-<0,1) | (<0,1-=<0,1) | (<0,2 -<0,2) | (<0,1-0,16) | (<0,4-0,53) | (<0,2 - <0,2 =
VEAS Effluent <0,05 =0,05 <0,1 0,07 0,32 =0,1 s
0% 0% 0% 0% 40% 0% b 1,00
e
(0,1 -<0,1) | (<0,1-<0.1) | (0.88-1.69) | (0.8B0-0.98) | (2,22 -3,55) | (2,23-18,4) 'E"
VEAS Sludge <0,03 <0,05 1,4 0,91 3,0 5,7
0% 0% 100 % 100 % 100 % 100 %
(=0,1 - <0,1) | (<0,1-<0,1) | {<0,2-<0,2) | (<0,1-1,1) (<0,4 - 4,8) {=0,1 - 1,1) 0,10
HIAS Influent <0,05 <0,05 <0,1 0,79 2,7 0,62
0% 0% 0% B0 % BD % B0 %
{<0,1 -<0,1) | (<0,1-«0,1) | (0,2 - <0,2) | (<0,1-<0,1) | (<0,4-<D,4) | (<0,2-<0,2) 0.01
HIAS Effluent <0,05 <0,05 <0,1 0,05 <0,2 0,1 s
0% 0% 0% 0% 0% 0% ';' f‘_“' l‘: 3 U_"‘
{<0.1-<0,1) | (<0.1-<0.1) | (<0.05-1.3) | (0.89 -1.6) | [@23-69 | (0,57 -37) o = = = o=
HIAS Sludge <0,05 <0,05 0,71 1,1 3,6 2,4
0% 0% &0 % 100 % 100 % 100 %
Leachate 2.6-52) (0,05 - 0,06) (=0.2 - <0,2) (104 - 127} (198 - 2%0) (137 - 218)
Lindum 1:;::'3‘.: ?ng 1.?;_1 I‘:)gj{ 12031: I1E25'1 Figure 5: Concentration of DPsyn, DPanti, and PCB-153 in rat [iver samples. Concentration given in ng/g, linear scale

top figure, logarithmic scale bottom figure. House dust samples.
*): For the mon-detects LoD/2 was used, when calculating the average.

Table 13: Dechlorane concentrations in house dust samples

Sample type | Dec 603 Dec 604 DPsyn | DPanti PCE-153
e el Most dechloranes found in in all sample types
etection requensy including house.
(0,05 - 0,06) (=0,1-4.6) (<1-77) (<1-56) (0,06 - 10}
House dust 0,03 1.3 12 14 1,5
11% TB% T8 % Ta % 100 % . . . . ) . .
47 For the non-detects LOD/Z was used, when calculating the average. Frequently findings in biota indicates persistency

and bioaccumulation, which require indepth
follow-up..

N G y
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Table 15: Concentration of biphenols in influent, effluent, and sludge samples

Table 16: Concentration of bisphenols in house dust samples from Oslo area
from YEAS and HIAS WWTP, leachate from Lindum landfill

(Min - max)
(Min - max) Average* ngig
A\remge' ng/L or ng/g d.w. Detection frequency
Detection frequency {73-1230) [(22-1740) (8399490 [ <10 - 490
[ 370 - 496 ) [ <90 - 111 [ <450%) - 536 ) (<2-17) House dust 488 401 3 050
VEAS Influent 440 69 318 6 100 % 100 % 100 % 0%
wE o o o *): For the non-detects LoD/2 was used, when calculating the average.
[221-354) [ <15 - <15 ) [ <30 - <30) [<5 - <5 )
VEAS Effluent 271 8 15 2,5
100 % 0% 0% 0%
(3-10) { <20 - <20 ) (79-157) (<0,5- 192 ) House dust B BPS
[ 481 - 602 ) { <90- 120 ) [ 1480 - 4 0B [€2-4) HEPA
HIAS Influent 543 89 2 454 2 8 000 BFAF
100 % B0 % 100 % 0% BPAP
[221-354) [ <15 - <15 ) (<20 - <3D) («5-<5) H EBFM
HIAS Effluent 271 8 15 2,5 & 000
100 % 0% 100 % 0% 'ﬁ
[€2-41) [ 26-68) [1500-1610] [<0.5- <05 ) £
HIAS Sludge 31 42 1563 0,3 4 000
B0 % 100 ¥ 100 % 0%
Lﬁa;dhm .351:& {?Exzm :ché 53951 i 82 ﬁ'—j ;Hum ) :<si<5 ) 3 000
ndum 100 % 60 % 100 % 0% I I I
*)- For the non-detects LoD/ was used, when calculating the average. O = II I-I L I i = = oL
#): 45 the analytical method was adjusted for best sensitivity of the main target compounds BPAP and BPM, it was - ~ m = n "':_: P D';: o
not possible to achieve optimal sensitivity for BPA for this study. § E E E § E E E §
T 2 T z T r I f I
» BPAF og BPM only found in some emission and dust samples .
* BPAP not found at all.
* The reference compounds BPA, BPS, og BPF found in nearly all
emissions samples and qualify for routine monitroing.
» Intake of bisphenols by ingestion of house dust can be as high as via
food.
NIV5- ik -
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House dust = BADGE-HC

B BADGE-2HCI

B BADGE-H20
B BADGE-2H20
BADGE-HCI-H20
u - II — I | II.| I I I II I‘

BADGE-relaterted compounds found in house dust
only.

House 1
House 2
House 3
House 4
House 5
House &
House 7
House 8
House 9

Some BADGE compounds were found in all house dust
samples.

The measured concentrations were in the same order
of magnitude as BPA.
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House 3
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House dust

House 4

House 5

House 6

Di-n-octyltin

Methyl-cedryl-ketone

Undecenyl crylene

Octocrylene

House 7

House 8

House 9

Di-n-octyltin probably from water-borne wall
paint was found in all house dust samples.

The fragrant methyl cedryl ketone was in
relatively high concentrations in all WWTP
influent, effluent, and sludge samples ble funnet
i relativt hgye konsentrasjoner.

The calculated daily emissions from VEAS and
HIAS were 70 and 15 g, respectively.

This compound were also found in some
sediment samples from Lake Mjgsa and in nearly
all house dust and indoor air samples.

The UV filter octocrylene were found in alle
emission samples and in sediments and surface
water taken close to these emission sources.
This compound were also found in dust samples.

17



Conclusions

The yellow marked compounds are either found frequently in two or more

sample types or in all samples of one type and thus qualify for additional in-

depth studies.
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Conclusions cont.

« For most of the studied compounds the information on environmental and health effects are
very limited. A PNEC based classification of the environmental risk was possible for BPA,
BPS, methyl cedryl ketone and octacrylene. For BPA some of the measured surface water
concentrations were close to the PNEC and the environmental risk must therefore be
classified as low to moderate.

« The sample type with most positive findings were house dust.

* Most of the studied compounds are part of products used in indoor environment or are
easily transported into houses.

» House dust is a matrix which are comparable easy analysable matrix, where the compounds
of interest are not «diluted» or hidden by a lot of interfering biological ballast.

* In contrast to many other sample types house dust is closely related to the original product.

* In addition, the composition of the dust is reflecting the composition of relatively new
products. That means that new compounds of environmental concern will show much
earlier in dust compared to leachate, sediments, or biota.

»  We strongly suggest to apply indoor samples and especially dust as an early warning tool or
watchdog for new compounds on the marked and to verify reported tonnages.
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