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Samantekt

Mannvit std6d ad synatoku a mosa og jardvegi vid nokkur haspennumostur i juli 2022 ad beidni
Landsnets. Maldur var styrkur 13 malma dsamt brennisteini a fjérum linuleidum: Hamraneslinu 1&2,
Burfellslinu 3, fra Sandskeidi ad Kolvidarhdli og Sudurnesjalinum 1&2. Landsnet &skadi eftir
synatokunni til ad rannsaka ahrif vedrunar @ sinkhid hdspennumastra og mogulega mengun a
nzerliggjandi umhverfi, i mosa og jardvegi. Med synatdkunni er leitast vid ad varpa ljosi & hvort mengun
fra mostrum sé breytileg eftir linuleidum og innan peirra. Einnig hvort haetta sé a mengun til
grunnvatns og hvort ndleegd vid jardhitasvaedi geti haft ahrif.

Fyrri rannsdknir hafa synt ad teering sinkhidar 8 mostrum geti haft ahrif 4 grédur og valdié bruna a
mosa en ad litil haetta sé & ahrif & grunnvatn (Efla, 2007). Pungmalmarnir sink (Zn), p.e. adalefni
galvanhddar haspennumastra, bly (Pb) og kadmium (Cd), voru skodadir sérstaklega og styrkur peirra
borinn saman & ésnortnu svaedi (nullsyni) og vié mostur.

Adstadur voru toluvert misjafnar eftir sveedum og grédurskemmdir voru allt frd pvi ad vera vel
synilegar undan rikjandi vindatt frd mostrum i ad vera ekki greinilegar. Styrkur mdlma i jardvegi var
borinn saman vid umhverfismork fyrir malma i sjdvarseti hér vid land i fylgiskjali med reglugerd nr.
796/1999, um varnir gegn mengun vatns. Styrkur allra malma og brennisteins i mosa var jafnframt
borinn saman vid skyrslu Natturufraedistofnunar islands um véktun pungmalma og brennisteins i mosa
4 fislandi 1990-2015 (Natturufraedistofnun islands, 2018). Gildin voru flokkud i samraemi vid
mengunarflokkun dr véktunarskyrslunni sem er tdknud med brunskala, fra hvitum reitum sem merkja
enga mengun yfir i dokkbrint sem merkja mjég mikla mengun. Reglugerd nr. 1400/2020 um
mengadan jardveg var einnig notud sem vidmid i pessari skyrslu par sem styrkur i jardvegi var borinn
saman vid vidmidunarmork fyrir landnotkun a ibudar- og idnadarsvaedi.

Greinileg aukning er i styrk sinks, baedi i mosa og jardvegi vid sinkhidud haspennumaostur, en ekki er
haegt ad fullyrda ad sinkmengun i mosa hafi aukist frd haspennumaostrum fra fyrri rannsdkn. Til pess
pyrfti ad radast i frekari rannsdknir.

Nidurstodur syna ad mesta sinkmengun i mosa er vid Burfellslinu 3 og Kolvidarhdl par sem medal
styrkur sinks maelist { flokknum veruleg mengun skv. voktunarskyrslu (Nattarufraedistofnun islands,
2018), en vid mostur 277 og 266 a Burfellslinu 3 fellur styrkur sinks i flokkinn mjég mikil mengun.
Medal styrkur sinks vid Hamraneslinu 1&2 og Sandskeid maelist einnig i flokknum veruleg mengun en
vid Sudurnesjalinu 1 i flokknum nokkur mengun. Einnig maelist medal mengun blys og kroms i mosa
veruleg vid Burfellslinu 3 og Kolvidarhol. Nidurstodur jardvegssyna syna einnig ad medaltal nullsyna
meelist almennt i sama flokki og medaltal @ 6llum linum sem skodadar voru, nema fyrir sink par sem
styrkur i jardvegssynum er greinilega haerri @ ollum linuleidum samanborid vid syni & ésnortnum
sveedum.

Eftirfarandi fylgiskjol eru med pessari skyrslu:
e Fylgiskjal 1 Minnisblad um sink fra méstrum.
e  Fylgiskjal 2 Efnagreiningarpakkar ALS @ mosa- og jardvegssynum.
e Fylgiskjal 3 ALS nidurstodur fyrir mosa- og jardvegssyni.

o Fylgiskjal 4 Myndir af hdspennumaostrum, dhrifasvaedi og synatokustodum.
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1 Inngangur

Landsnet 6skadi eftir ad Mannvit ynni rannsékn & ahrifum vedrunar a sinkhid haspennumastra a
naerliggjandi umhverfi, mosa og jardveg, til samanburdar vid eldri rannsékn (Efla, 2007). betta er medal
annars gert i tengslum vid mat @ umhverfisahrifum Lyklafellslinu 1. Nokkur fjoldi mastra liggur um
vatnsverndarsvaedi hofudborgarsvaedisins og par af nokkur innan brunnsvaeda.

[ rannsékn Eflu voru syni tekin vid prji méstur Burfellslinu 3. SU rannsékn syndi ad teering sinkhidar
a mostrum geti haft ahrif 8 grédur og valdid bruna @ mosa. Ny rannsékn er gerd til pess ad kanna
astand vid somu mostur og uUtvikka rannséknarsvaedid til samanburdar. Synum var safnad a fjérum
svaedum; vid Hamraneslinu 1&2, Burfellslinu 3, vid Sandskeid og Kolvidarhdl (p.e. Burfellslinu 3,
Kolvidarhdlslinu 1 og Sogslinu 2) og vid Sudurnesjalinur 1&2, og styrkur malma i mosa og i jarévegi par
undir maeldur. Med synatokunni er leitast vid ad varpa ljési @ hvort breytileiki veeri milli mismunandi
svaeda og jafnframt hvort losun H5S fra jardhitasveedi a Hellisheidi hafi ahrif a taeringu @ méstrum og
grodur umhverfis mostrin.

Moguleiki er & sink-, kadmium- og/eda blymengun vegna taeringar a sinkh(d eda galvaniserudu stali
sem notad er i haspennumastrin. Mengunin geaeti haft ahrif 4 vatnsgaedi yfir rekstrartima haspennulina
en eldri rannséknir gefa til kynna ad pau ahrif séu éveruleg. bar sem haspennumdostur eru innan
vatnsverndarsveeda var tekid vidbodtarsyni ur jardvegi beint undir mastri. Vid greiningu 4 synum voru
notadir stadladir efnagreiningapakkar med 13 malmum auk brennisteins.

1.1 Efnamengun fra haspennumostrum

A islandi er mikid notad af sinkhidudu eda galvaniserudu stali. Par 4 medal eru pakefni og klaeedningar
4 husum, ljésastaurar, girdingar og haspennumdstur. Loftslag & islandi er almennt taerandi fyrir jarn
og stal, vegna mikils raka i lofti og seltu, sérstaklega vid strondina. begar mikill vindur stendur af hafi
getur seerok med mikilli seltu i lofti nad langt inn i land.

Til ad auka liftima haspennumastra eins og annarra mannvirkja, hefur sinkhidun eda galvanisering
sem bolir teerandi umhverfi reynst vel. Kosturinn vid sinkhid er ad hdn er frekar pykk med grofri
oxidhud og pd pad komi gat pd er sinkhudin samt afram verndandi fyrir stalid sem er undir. Stalid fer
pvi ekki ad teerast fyrr en 6ll sinkhddin hefur eydst burtu og stalid heldur pvi fullum burdi afram.

Sink sem notad er i sinkhid inniheldur alltaf eitthvad af pungmdalmum eins og bly og kadmium, en peir
malmar eru oftast til stadar i sulfid malmgryti sem sinkid er mest unnid dr. bpar ad auki geta nikkel,
kopar og kvikasilfur einnig verid til stadar. Eins og kemur fram i fyrra minnisbladi sem Mannvit vann
fyrir Landsnet er mikilveegt ad nota geeda sink vid galvanhddun & méstrum og gefa sinkhuidinni naegan
tima til ad fullhardna adur en pau eru flutt 4 notkunarstad, sja Fylgiskjal 1. Sem deemi maetti mida vid
betra en 99,5% eda 99,9% sink vid galvanhidun en petta getur dregid verulega Uur mengun blys og
kadmium i jardveginn.

Sink og kopar eru naudsynleg snefilefni fyrir dyr, plontur og 6rverur. Bly, kadmium og kvikasilfur virdast
eingdngu vera til skada fyrir dyr, plontur og 6rverur. Af pessum malmum sem flokkadir eru sem
haettulegir i of miklu magni pa er sink pad sem er talid minnst haettulegt, sbr. til deemis reglugerd nr.
796/1999, um varnir gegn mengun vatns, par sem ahrifa er ad vaenta a vidkvaemt lifriki pegar styrkur
sinks fer yfir 20 pg/I. [ nigildandi neysluvatnsreglugerd nr. 536/2001 er ekki ad finna mork fyrir sink,
en mork eru gefin upp fyrir adra ofangreinda malma, haest fyrir kopar 2 mg/I. Onnur mérk fyrir malma
eru i gefin i pug/l.

Y Efla, Frumrannséknir ¢ grédurskemmdum vid hdspennuméstur ¢ Sudvesturlandi. Jali 2007
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Tafla 1 synir umhverfismork fyrir malma i sjavarseti hér vid land en pau eru byggd 4 nidurst6dum um
55-70 meelingar & seti. Morkin eru: Umhverfismoérk |1 Mjog 1ag gildi. Umhverfismork 11: Lag gildi.
Umbhverfismork IlI: Efri mork nattarulegra gilda. Umhverfismork IV: Ha gildi. Umhverfismork V: Mjog
ha gildi.

Taflal Umbhverfismork fyrir malma i sjavarseti.

Umhverfismoérk 1l v
Efri mérk Ha gildi (25

ndtturulegra gilda sinnum midgildi
Malmar/styrkur i (meira en 95% umhverfisgilda).
mg/kg purrefnis umhverfisgilda

innan pessara
marka og leegri)

As <8 8-18 18-55 55-270 >270
Cd <0,11 0,11-0,3 0,3-1 1-4,5 >4.5
Cr <100 100-150 150-500 500-2500 >2500
Cu <40 40-70 70-250 250-1300 >1300
Pb <6 6-15 15-50 50-230 >230
Hg <0,02 0,02-0,1 0,1-2 2-8 >8
Ni <22 22-40 40-125 125-650 >650
Zn <60 60-110 110-340 340-1700 >1700

i reglugerd um mengadan jardveg nr. 1400/2020 eru gefin vidmidunarmérk fyrir pungmalma i jardvegi
i vidauka. bpar eru hamarksgildi fyrir landnotkun a ibudarsvaedi og atvinnusvaedi.

Tafla 2 Vidmidunarmork fyrir hamarksgildi fyrir landnotkun ibtidarsvaedis og atvinnusvaedis, tekid ur

vidauka i reglugerd um mengadan jaréveg 1400/2020.

Hamarksgildi fyrir

Hamarksgildi fyrir

Vidmidunarmeérk ibudarsvaedi atvinnusvaedi
[mg/kg burrefnis] | [mg/kg purrefnis]
Sb 15 22
As 27 76
cd 1,2 4,3
Co 35 190
Cr 130 180
Cu 100 190
Hg 0,83 4,8
Pb 210 530
Ni 160 200
Vv 97 250
Zn 200 720

Hofundaréttur © 2022 Mannvit. Allur réttur askilinn.

|Bls. 2



RANNSOKNARNIDURSTODUR A MOSA- OG JARDVEGSSYNUM VID HASPENNUMOSTUR / , MANNVIT
SKJALANUMER: 5663225-000-HRP-0001 >
UTGAFUNUMER: 1.0

Vedrun & galvanhid mastra veldur pvi ad sink og adrir pungmalmar sem eru til stadar i galvanhudinni
skolast Ut i grédur og jardveg vid mostrin. Mengunin getur falid i sér stadbundnar grédurskemmdir,
sér i lagi sinkbruna 4@ mosa.

[ pessari skyrslu verdur 16gd ahersla 4 ad skoda og fjalla um styrk sinks, kadmiums og blys i mosa og
jardvegi. Nidurstodur um styrk annarra malma i synatékunni (Sb, As, Cr, Co, Cu, Mn, Hg, Ni, S, V og Fe)
eru i Fylgiskjali 3. bar ad auki verdur umfang og ahrifasveedi grodurskemmda metid.

1.2 Eldri rannsoknir

Efla st6d ad rannsékn a grédurskemmdum vid hdaspennumostur, par sem moguleg ahrif vegna
vedrunar 4 galvanhuid haspennumastra a jardveg og grunnvatn voru skodud vid prju M-mdstur a
Burfellslinu 3 (Efla, 2007).

Samkvaeemt rannsékninni benda nidurstodur til ad stadbundnar grédurskemmdir vid mostur 3
Burfellslinu 3 megi rekja til vedrunar galvanhudar og dreifingu sinks yfir gamburmosapembur, en adrir
pbungmalmar eru ekki taldir valda skemmdum. Grédurskemmdir komu helst fram sem svarbrdnn
mosabruni, mjog stadbundinn 4 litlu sveedi (0,002 km? & 20 km linuleid), dvallt 20-100 m Ut frd mastri,
undan megin Urkomuatt. Nidurstodur syndu einnig ad haedarmismunur i landslagi hefur ahrif 8 staerd
ahrifasvaedis, p.e. ufid hraun eda pufur virdast hlifa mosa fyrir laréttri dreifingu sinks og takmarka
grodurskemmdir. Jafnframt eru nidurstédur tulkadar pannig ad vedrun sinkhlddar sé mest i sterkum
urkomuvindum, vegna pessara skjolsahrifa og ad sink dreifist hlutfallslega langa leid larétt med landi.

[ maelingu Eflu frd 2007 maeldist styrkur sinks i mosa 40 sinnum haerri vid mastur en i vidmidunarsyni {
dsnortnum mosa og var hakkunin tolfreedilega markteek i brunnum mosa. Styrkur blys maeldist 10
sinnum haerri og styrkur kadmiums tvofalt haerri, en vegna farra maelinga og breytileika milli syna voru
baer nidurstddur ekki taldar tolfreedilega marktaekar. | jardvegi sast hins vegar adeins litil haekkun &
styrk blys, en engin haekkun i styrk kadmiums og sinks. Nidurstodur bentu pvi til pess ad jafnvel
brunninn mosi bindi sink frd mostrum, par sem mikil haekkun & sinki var i mosabruna en var ekki
merkjanleg i jardvegi undir mosanum. Medalstyrkur sinks i brunnum mosa var ad jafnadi um 350
mg/kg.

Samkvaemt frumrannsékn Eflu pa er freedileg hdmarkshaekkun a styrki sinks i grunnvatni metin um
5 ug/l ef gert er rad fyrir ad 9 kg af sinki geetu borist arlega fra M-mastri og 20% pess berist beint i
grunnvatn. betta er um 0,1-0,2% af styrki sinks sem getur haft ahrif 4 bragd og aferd drykkjarvatns skv.
EPA?, en sink er almennt ekki talid skadlegt fyrir menn og dyr. | nugildandi neysluvatnsreglugerd nr.
536/2001 er ekki ad finna mérk fyrir sink, en mérk eru fyrir adra malma, haest fyrir kopar 2 mg/I. Onnur
mork fyrir malma eru i ug/l. Fordhaettugreining, sem var hluti af frumrannsdkn Eflu, metur litlar likur
4 ad sink eda adrir pungmalmar gaetu skolast i gegn um jardveg og mengad grunnvatn. Utreikningar
med jardvegsmengunarforriti sem Efla notadist vid gafu pa nidurstodu ad til ad pess ad teljandi
mengun 4 sinki gaeti borist i grunnvatn, pyrfti styrkur sinks i jardvegi ad maelast um 120 sinnum sterkari
(12.480 mg/kg) en haestu maeldu gildi fyrir sink i jardvegi. bar af leidandi er talid mikilvaegt, par sem
huga parf ad vatnsvernd, ad nota geeda sink og ad sinkhudin fai naegan tima til ad fullhardna, eins og
adur hefur komid fram.

Ymsar tilldgur ad métvaegisadgerdum til ad minnka dreifingu sinks og par med mosabruna voru teknar
saman i frumrannsdkninni. Til ad mynda var nefnt strangt geedaeftirlit med gsedum og
efnasamsetningu galvanhudar, stadsetja plan og linuveg undan adalurkomuatt (NV fra mastri) og
koma fyrir sinkmdn og mynda pannig skjolvegg med landslagshakkun. Einnig var nefnd
yfirbordsmedhondlun eda I6kkun & sinki til ad draga Ur teeringarhrada a galvanhuid mastranna og par
med loftborna dreifingu sinks. Samkvamt rannsékninni er galvanpungi almennt um 3-4% af punga

2 https://www.epa.gov/sites/default/files/2014-03/documents/guidelines for drinking water quality 3v.pdf,
sott 12.10.2022.
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masturs og vedrun af hverju M-mastri pvi metin um 3-9 kg/ari af sinki mv. 1,5-3% teeringarhrada.
Moguleg arleg vedrun galvanhidar M-masturs a Buarfellslinu 3 var metin innan vid 4 kg af sinki, 0,1 kg
af bly og 0,01 kg af kadmium midad vid 98% sink, arié 2007.

Skyrsla Natturufreedistofnunar {slands um voktun pungmalma og brennisteins i mosa & islandi 1990-
2015, ahrif fra idjuverum og eldvirkni, gefur gdda mynd af pvi hverjar helstu uppsprettur pungmalma
i andrumsloftinu eru.? Fylgst er med breytingu & styrk pungmalma i mosa & islandi. Voktunin hefur leitt
i 1j6s ad helstu uppsprettur pungmalma og brennisteins eru eldgos (As, S), afok af litt gronum svaedum
(Cr, Cu, Fe, Ni, V), alver (As, Ni, S, Sb), annar idnadur (Cr, Cu, Fe, Pb, V, Zn) og jardvarmavirkjanir (As,
S). Erlendis fra berast hingad pungmalmar med loftstraumum en i frekar litlum meeli (Cd, Pb).
Jafnframt syna nidurstédur ad fra pvi ad voktun hoéfst hér a landi hefur styrkur kopars (Cu), kadmium
(Cd) og blys (Pb) i mosa laekkad. Styrkur kréms (Cr) hefur heldur haekkad en styrkur arsens (As) litid
breyst. Styrkur annarra efna (Hg, Fe, Ni, S) hefur verid breytilegur eftir arum.

Mynd 1 synir mengunarflokka fyrir pungmalma og brennistein i tildurmosa 4 islandi. Flokkunin byggir
a maelingum og mengunarstudli ur ofangreindri skyrslu Natturufraedistofnunar. Mengunarstudullinn
er hlutfallid @ milli styrks efnis og bakgrunnsgildi. Innan sviga er fjoldi syna sem liggur ad baki
utreikningunum, tekin & drunum 1990-2015.

1 MSx1 2 MSx2 3 MSx3,5 4 MSx8 5 MSx27 6
As (598) 0.16 0.33 0.58 1.32 445
B (156) 425 8.50 14.88 34,02 114,81
Cd (784) 0,087 0.17 031 0.70 2.35
Cr (784) 341 Su 6.83 - 11.95 27.32 92,20
Cu (784) P 10.58 s 21.15 §n 37.02 g 84,61 E, 285.56
Fe (784) %" 4991 ; 9.983 2 17.470 %0 39.932 S 134769
Hg (598) E 0.05 > 0.10 E 0.18 g 042 5 1.41
Ni (784) E 473 .§ 9.46 £ 16.56 =< 37.85 'E 127.75
Pb (784) K 1.59 g 3.18 = 5.57 > 12,73 2 42,96
S (598) 763 § 1.526 - 2,671 6.105 20.603
Sb (156) 0.026 0.05 0.09 0.21 0.70
V (784) 18.56 37.13 64.97 148.50 501.20
Zn (784) 26.32 52,65 92.13 210.58 710.71

Mynd 1 Mengunarflokkar fyrir einsték frumefni i tildurmosa a islandi skv. skyrslu um véktun pungmalma
og brennisteins i mosa a islandi 1990-2015.

1.3 Ny rannsokn

Akvedid var ad radast i nyja rannsékn m.a. til ad stadfesta nidurstédur eldri rannsékna og utvikka
rannsoknarsveedid. Vert er ad taka fram ad i pessari skyrslu er ekki gerdur greinarmunur a tegund
mosa vid synatdku, p.e. hvort um tildurmosa, hraungambra/gamburmosa eda adrar tegundir mosa er
ad rada en yfirleitt var syni tekid af hraungambra. Samkveemt skyrslu um voktun pungmalma og
brennisteins eru pé visbendingar um ad styrkur efna sé ad jafnadi haerri i tildurmosa en hraungambra
(N&ttarufraedistofnun islands, 2018). bvi aetti mengunarflokkunin hér ad ofan ad gefa skyra mynd af
efri mérkum mengunar en morkin geetu pvi einnig gefid skakka mynd af peim svaedum par sem litil
eda engin mengun meaelist.

3 Nattarufraedistofnun islands, Véktun pungmdlma og brennisteins i mosa d [slandi 1990-2015, dhrif frd
idjuverum og eldvirkni. Desember 2018.
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2 Framkvaemd meelinga

2.1  Synatokustadir

Synum var safnad a fjérum linuleidum: Buarfellslinu 3B, Hamraneslinum 1&2, Sudurnesjalinum 1&2 og
fra Sandskeidi ad Kolvidarholi (Burfellslinu 3, Kolvidarhdlslinu 1 og Sogslinu 2). Synatdkustadir eru
syndir 3 Mynd 2.

Burfellslina 3B: Tekin voru 5 syni vid mostur @ Burfellslinu 3B. Af peim voru tekin syni vié prju sdmu
mostur og gert var i rannsokn a grodurskemmdum &rié 2007 (mostur 277, 297 og 306) til pess ad bera
nidurstodur sumarid 2022 saman vid fyrri rannsdkn. Af pessum 5 mostrum eru 4 stadsett 4 grannsvaedi
vatnsverndar.

Hamraneslina 1&2: Tekin voru 5 syni vid mdstur 8 Hamraneslinu 1&2. Vid prju mostur innan
brunnsvaeda vatnsverndar Gvendarbrunna, Jadars og Myllulaeks og vid tvd mostur naer Hamranesi.

Sudurnesjalinur 1&2: Tekin voru 4 syni vid mostur a Sudurnesjalinu 1 og eitt syni vié fyrirhugad mastur
a veentanlegri linuleid Sudurnesjalinu 2. A Sudurnesjalinu 1 voru syni tekin vid tvd méstur & Vollunum
i Hafnarfirdi og vid tvdo mostur & linuleidinni vestur af Grindavikurvegi (4 fjarsveedi vatnsverndar
sveitarfélagsins Voga).

Sandskeid og Kolvidarholl: Tekin voru syni vid mostur Burfellslinu 3, Kolvidarhodlslinu 1 og Sogslinu 2,
hvort tveggja vid Sandskeid (grannsveedi vatnsverndar) og Kolvidarhol, til pess ad bera saman styrk
madlma i synum vid misgdmul mostur & svipudum stad. Alls 6 synatokustadir. Synatokustadir vid
Kolvidarhol eru i grennd vid jardhitavirkjun a Hellisheidi.

A hverju svaedi var einnig tekid nullsyni og pbad notad sem samanburdarsyni, til pess ad segja um hvort
mengun komi fra mastri eda sé til stadar a svaedinu. Alls voru tekin 8 nullsyni, vid Sudurnesjalinur 1&2,
4 Vollunum (Sudurnesjalina 1), vid Hamranes, vid Gvendarbrunna, vid Burfellslinu 3B, vid Sandskeid
og vid Kolvidarhdl.

Mostrin voru ymist fyrirfram akvedin sbr. a Burfellslinu 3 til ad fa samanburd vid fyrri rannsoknir eda
valin eftir adsteedum a stadnum. Til ad mynda var ekki gengid ad pvi ad finna mostur vid idnadarsvaedi
a Vollunum i Hafnarfirdi sem hentudu i pessa rannsdkn, par sem litill eda enginn mosi var i kringum
mostrin.

Yfirlit yfir pau syni sem voru tekin vid framangreindar linur ma sja i Téflu 3. Hnit voru tekin & 6llum
synatokustodum og myndir teknar af mosa.

Kort af synatdkustédum ma sja 8 Mynd 2.

Myndir teknar a synatokustédum og gréodurskemmdum eru i Fylgiskjali 4.
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Tafla 3 Yfirlit yfir synatokustadi og namer syna.
Numer Hnit Dagsetning Athugasemd
syni synatokustada
ISN93
X Y
B234 381700 | 396679 8.7.2022 14:19 | Burfellslina 3 mastur 234 (vid Kolvidarhdl)

B255 374379 | 400009

8.7.2022 16:10

Burfellslina 3 mastur 255 (vid Sandskeid)

B255-0 374570 | 399800

8.7.2022 16:17

Burfellslina 3 mastur 255 ndllsyni (vid
Sandskeid)

B266 370728 | 397955 6.7.2022 16:56 | Burfellslina 3 mastur 266

B277 366531 | 395972 5.7.2022 13:59 | Burfellslina 3 mastur 277

B277-0 366783 | 395795 5.7.2022 13:45 | Burfellslina 3 mastur 277 nullsyni

B297 360133 | 391946 5.7.2022 12:44 | Burfellslina 3 mastur 297

B300 358989 | 391982 5.7.2022 11:32 | Burfellslina 3 mastur 300

B306 357093 | 393357 5.7.2022 10:31 | Burfellslina 3 mastur 306

H10 366080 | 401105 8.7.2022 09:12 | Hamraneslina 1&2 mastur 10

H13 365194 | 400487 8.7.2022 10:17 | Hamraneslina 1&2 mastur 13

H13-0 365445 | 400314 8.7.2022 10:27 | Hamraneslina 1&2 mastur 13 nullsyni

H14 364931 | 400298 8.7.2022 11:17 | Hamraneslina 1&2 mastur 14

H48 355088 | 396249 6.7.2022 11:08 | Hamraneslina 1&2 mastur 48

H49 354909 | 396466 6.7.2022 10:31 | Hamraneslina 1&2 mastur 49

H49-0 355195 | 396345 6.7.2022 10:15 | Hamraneslina 1&2 mastur 49 nullsyni

K5 381678 | 396630 8.7.2022 14:01 | Kolvidarhdlslina 1 mastur 5 (vid Kolvidarhal)
Kolvidarholslina 1 mastur 5 nullsyni (vid

K5-0 381818 | 396390 8.7.2022 14:53 | Kolvidarhdl)

K26 374292 | 400173 8.7.2022 15:58 | Kolvidarhdlslina 1 mastur 26 (vid Sandskeid)

SN1-3 354332 | 396310

6.7.2022 13:00

Sudurnesjalina 1 mastur 3

SN1-3-0 | 354512 | 396233

6.7.2022 12:52

Sudurnesjalina 1 mastur 3 nullsyni

SN1-9 352696 | 395750

6.7.2022 13:32

Sudurnesjalina 1 mastur 9

SN1-42 343582 | 392471

6.7.2022 14:30

Sudurnesjalina 1 mastur 42

SN1-85 332138 | 388121

6.7.2022 15:09

Sudurnesjalina 1 mastur 85

SN1-85-0 | 332259 | 388008

6.7.2022 15:14

Sudurnesjalina 1 mastur 85 nullsyni

SO2-110 | 381945 | 396034

8.7.2022 13:40

Sogslina 2 (vid Kolvidarhol)

S02-142 | 374370 | 400118

8.7.2022 15:37

Sogslina 2 (vid Sandskeid)

SU2-2 353476 | 395692

6.7.2022 12:26

Sudurnesjalina 2 (daztlud stadsetning mastri 2)

SU2-0 353745 | 395637

6.7.2022 12:12

Sudurnesjalina 2 (daatlud stadsetning mastri 2)
nullsyni

Hofundaréttur © 2022 Mannvit. Allur réttur askilinn.
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Mynd 2 Yfirlit yfir synatdkustadi, kort tekid af map.is/landsnet.
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2.2 Synataka

Synatakan var framkvaemd dagana 5-8. juli 2022, sja nanar i Toflu 3. Tvo syni voru tekin 4 6llum
synatokustédum (einnig fyrir nullsyni):
1. Ur mosa a yfirbordi um 20-30 m NV af mostrum

2. Urjardvegi um 20 cm undir synatdkustad mosa

Syni Ur jardvegi & 20 cm dypi nedan vid brenndan mosa er tekid til ad varpa ljési 4 hversu vel mosinn
bindur sink fra mostrum. Innan vatnsverndarsvaeda voru tekin prju syni vid hvert mastur, pridja synid
var tekid beint undir méstrum & um 20 cm dypi. bridja synid a vatnsverndarsvaedum er aetlad til pess
ad leggja mat 4 hvort haetta sé 4 mengun fra mostrum nidur til grunnvatns.

Synin voru merkt med M fyrir mosa, J fyrir jardvegssyni og V fyrir vidbdtarsyni a vatnsverndarsvaedi.

Synin voru tekin NV af mostrum i samraemi vid eldri rannsékn (Efla, 2007), par sem
vedurfarsupplysingar frd Vedurstofu islands syna ad drkomudttir ar SA til A rikja 4
hofudborgarsvaedinu og gert var rad fyrir ad sama aetti vid 4 rannsdknasvaedinu.

Synatokustadir voru merktir med haelum og myndir teknar a 6llum st6dum, dsamt pvi ad merkja hnit
synatokustada med Garmin handtaeki.

RwA A‘;‘»
e ATA I\ ESS
CEAXL AN

X
\

Mynd 3 Synataka framkvaemd 20-30 m NV af mostrum tr skemmdum mosa og synatdkustadir
merktir med haelum. Mynd tekin vid mastur SO2-110 vid Kolvidarhol.
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N

RANNSOKNARNIDURSTODUR A MOSA- OG JARDVEGSSYNUM VID HASPENNUMOSTUR A’ MANNVIT
SKJALANUMER: 5663225-000-HRP-0001 >
UTGAFUNUMER: 1.0

Ahrifasveedi og umfang grédurskemmda var gréflega daetlad ut fra flatarmali & peim svaedum par sem
grodurskemmdir voru umtalsverdar og aberandi i kring um mostur. bar var flatarmal skemmda
svaedisins reiknad ut fra lengd og breidd ahrifasvaedis undan rikjandi vindatt, sem voru maeld med
malbandi. Staerd ahrifasveedis var sidan sannreynd ut fra loftmyndum uar kortavefsja Loftmynda, par
sem myndir eru fra 2017-2021 eftir svaedum?®.

\ -

Mynd 4 Umfang grédurskemmda azetlad med malbandi vid mastur K5 vid Kolvidarhol.

Eins og a0ur kom fram var ekki gerdur greinarmunur a gerd mosa i pessari synatoku, p.e. hvort um
tildurmosa eda hraungambra vaeri ad raeda. Flest syni voru sennilega tekin af hraungambra.

2.3  Efnagreining

Syni voru undirbuin eftir tilmaelum fra rannsdknarstofu ALS i Svipjéd, i lokudum plastpokum fyrir mosa
og plast box fyrir jar6veg. Synum var safnad saman yfir daginn og geymd i keli og send til
efnagreiningar 12. juli 2022, 4-7 dégum eftir ad pau voru tekin.

Efnagreining var framkvaemd & rannséknarstofu ALS Luled i Svipjod, par sem 13 malmar voru greindir
i synunum (m.a. sink, bly og kadmium) auk brennisteins, sja Fylgiskjal 2.

4 https://map.is/landsnet/, sétt 12.10.2022.

Hofundaréttur © 2022 Mannvit. Allur réttur askilinn. | B|S 9
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3 Nidurstodur meelinga

Adstaedur voru téluvert misjafnar eftir sveedum, grodurskemmdir voru allt fra pvi ad vera vel synilegar
undan rikjandi vindatt fr4 mostrum i pad ad grédurskemmdir voru ekki greinanlegar sjénreent. |
Fylgiskjali 4 eru myndir af 6llum synatokustédum. Myndirnar syna hvort tveggja brenndan mosa og
grodur i naleegd vid mostur og einnig svaedi i kringum mostrin par sem grédurskemmdir voru ekki
synilegar. Astand mastranna var einnig misjafnt og nokkrar myndir fylgja med af peim (Fylgiskjal 7).

Umfang grédurskemmda var gréflega azetlad NV af méstrum. [ peim tilfellum par sem
grodurskemmdir voru minni, t.d. strjalar skellur af brunnum eda rofnum mosa, var steerd ahrifasvaedis
ekki metin.

Grunngogn og heildarnidurstédur eru gefnar i Fylgiskjali 3. bungmalmarnir sink (Zn), p.e. adalefni
galvanhudar, auk blys (Pb) og kadmium (Cd), voru skodadir sérstaklega og styrkur peirra borinn saman
a osnortnu svaedi og vid mostur. Jafnframt var styrkur allra malma og brennisteins i mosa borinn
saman vid skyrslu um voktun pungmalma og brennisteins i mosa & islandi 1990-2015, sja Mynd 1 i
kafla 1.2 og (Natturufraedistofnun islands, 2018). Gildin voru flokkud i samraemi vid mengunarflokkun
fyrir tildurmosa ur skyrslunni. Mengunin er taknud med brinskala, fra hvitum reitum sem merkja enga
mengun yfir i dokkbrint sem merkja mjog mikla mengun. Vert er ad taka fram ad syni voru tekin ur
mosa sem var til stadar vid hvert mastur sem oftast var liklega hraungambri og ekki er gerdur
greinarmunur a gerd mosa, p.e. hvort um hraungambra/gamburmosa, tildurmosa eda annan mosa er
ad raeda.

Styrkur mdlma i jar@vegi er borinn saman vid umhverfismork fyrir mdlma i sjavarseti hér vié land i
fylgiskjali med reglugerd nr. 796/1999, um varnir gegn mengun vatns. Toflur med nidurst6dum
meelinga a jardvegi syna samanburd vid umhverfismork fyrir malma i sjavarseti. par eru mork flokkud
bl4, graen, gul, appelsinugul og raud, sbr. Tafla 1. | Téflum 6, 8, 9 og 17 takna feitletrudu gildin
maelingar sem eru yfir mérkum fyrir ibidarsvaedi skv. reglugerd nr. 1400/2020 um mengadan jardveg
og feitletrud raud gildi sem eru yfir mérkum fyrir iGnadarsvaedi.

3.1 Burfellslina 3

Vid Burfellslinu 3 voru grédurskemmdir vel synilegar vid flest mostur, svarbrdnn, brenndur mosi.
Almennt var pé toluvert af lyngi og 6drum liflegum grédri a svaedinu. Vid hornmastur 300 var litill
grodur og brunninn mosi var adeins a strjali i grjétinu. Syni B300 var pvi tekid i 43 m fjarleegd frd mastri
og grédur NV af mastrinu var of strjall til ad maela ahrifasveedi grodurskemmda.

[ Toflum 4 og 5 ma sja nidurstédur fyrir styrk kadmiums, sinks og blys { mosa og jardvegi vid 5 mostur
a Burfellslinu 3 auk nullsynis. | Téflu 4 ma ad auki finna maelingar & flatarmali grédurskemmda, b.e.
ahrifasvaedis NV af mastri.

Tafla 4 Nidurstodur maelinga @ mosa vid haspennumaostur a Burfellslinu 3.
Efni Syni B306M B300M B297M B277M B266M B277_0M
Synatokudagur 05.07.22 05.07.22 05.07.22 05.07.22 06.07.22 05.07.22
Cd, kadmium mg/kg | 0,0454 0,104 0,116 0,0616 0,185 0,0225
Pb, bly mg/kg [ 15,1 17,1 20,3 32,3 14,4 1,95
Zn, sink mg/kg | 346 218 428 7,64
Ahrifasvaedi m? 650 - 1500 700 3200 -
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Tafla 5 Nidurst6dur meelinga a jardvegi vid haspennumdostur a Burfellslinu 3.
Efni Syni B306J B300J B297) B277) B266J B277_0)
Synatokudagur 05.07.22 05.07.22 05.07.22 05.0722 06.07.22 05.07.22
Cd, kadmium mg/kg
Pb, bly mg/kg
Zn, sink mg/kg | 182

Nullsynin Ur mosa og jardvegi eru synd aftast i Toflum 4 og 5, B277_0OM og B277_0J, og syna laegra
gildi @ pungmalmunum premur vid flest mostrin. Greinilegt er ad styrkur sinks og blys er umtalsverdur
i mosa vid mostrin & Burfellslinu 3 en { jardvegi sést adeins aukning i styrk sinks. Ahrifasvaedi voru stér
vid mostrin a Burfellslinu 3 eins og sést i Toflu 4.

Likt og i eldri rannsékn (Efla, 2007) voru skjolsahrif greinileg vid nokkur mostur par sem hakkun var i

landslagi NV af méstrum, eins og sést & Mynd 5. Ahrifasvaedi vid mastur 277 maeldist minnst af peim
mostrum sem skodud voru vid Burfellslinu 3, fyrir utan hornmastur 300 par sem ekki var unnt ad meta

staerd ahrifasvaedisins.

Mynd 5 Vinstra megin sést brunninn mosi vid mastur 277 a Burfellslinu 3B sem liggur upp a hd.
Haegra megin sést ad litlar grodurskemmdir eru nedan vid haedina.

Nidurstodur jardvegssyna @ grannsvaedi vatnsverndar & hofudborgarsvaedinu vidé Burfellslinu 3 eru i
Toflu 6. Nallsyni Ur jardvegi vid mastur 277 er synt med til samanburdar.

Tafla6 Nidurstodur maelinga a jardvegi undir haspennumdéstrum a Burfellslinu 3, innan grannsvadis
vatnsverndar.
Efni Syni B300V B297V B277V B266V B277_0)
Synatokudagur 05.07.22 05.07.22 05.0722 06.07.22 05.07.22
Cd, kadmium mg/kg
Pb, bly mg/kg
Zn, sink mg/kg 565 265 129

|Bls. 11
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Ut fra Toflu 6 ma sja ad i jardvegi undir mostrum er greinileg aukning i styrk sinks en ekki greinileg
breyting i styrk kadmiums og blys. bvert 8 mati er styrkur blys og kadmiums leegri vid 6ll mostrin en i
syni Ur dsnortnum jardvegi.

3.2 Hamraneslina 1&2

Litill eda enginn mosi var 20 m fra haspennumaostrum 10, 13 og 14 4 Hamraneslinu 1&2. bar af leidandi
voru syni @ mosa tekin i 25 m, 50 m og 39 m fjarlaegd frd moéstrunum, i peirri r6d sem um var getid. A
pbessu sveedi voru litlar sjdanlegar grédurskemmdir, pé sdust blettir af brinum og svértum mosa dsamt
brunablettum & grasi og lyngi i grennd vid mastur 10, sja Mynd 6. Einnig var mastur 15 skodad en par
fannst enginn mosi. Pessi mdstur eru innan brunnsvaeda Gvendarbrunna, Jadars og Myllulaeks.

Vid mostur 48 og 49 4 Hamraneslinu 1&2, vid Vellina i Hafnarfirdi, voru einhverjar gré6urskemmdir
sjdanlegar og pvi haegt ad meta dhrifasvaedi grédurskemmda par. Onnur méstur naer Hamraneshaed
voru einnig skodud a pessu svadi en par var litill mosi en téluvert af ldpinu.

Ve % W S8 NV g
% i 2

Mynd 6 Brunn mosi og dautt lyng vid mastur 10.
[ Toflum 7 og 8 ma sja nidurstddur fyrir styrk kadmiums, sinks og blys i mosa og jardvegi vid 5 mostur
a Hamraneslinu 1&2. Tvo nullsyni voru tekin, eitt fyrir Hamranes H49-0 og annad fyrir brunnsvaedi
vatnsverndar H13-0.

Tafla 7 Nidurst6dur maelinga @ mosa vid haspennumostur 8 Hamraneslinu 1&2.
Efni Syni H48M H49M H49-0M | H1I0OM H13M H14M H13-0M
Synatdkudagur 06.07.22 | 06.07.22 | 06.07.22 | 08.07.22 | 08.07.22 | 08.07.22 | 08.07.22
Cd, kadmium | mg/kg | 0,0359 0,0393 0,042 0,143 0,0632 0,0846 0,073
Pb, bly mg/kg | 4,66 7,85 4,7 3,97 3,44 2,38 0,538
Zn, sink mg/kg | 145 36,8 194 15,7
Ahrifasvaedi | m? 400 500 - - - - -
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Tafla 8 Nidurstodur maelinga a jardvegi vid haspennumdéstur a Hamraneslinu 1&2.
Efni Syni H48) H49) H49-0J H10) H13J H14) H13-0J
Synatokudagur 06.07.22 | 06.07.22 | 06.07.22 | 08.07.22 | 08.07.22 | 08.07.22 | 08.07.22
Cd, kadmium | mg/kg
Pb, bly mg/kg
Zn, sink mg/kg | 135

Nidurstodur syna greinilega aukningu i sinki i mosa midad vid maeldan styrk i nallsynum. Styrkur blys i
mosa meeldist toluverdur i nullsyni vid Hamranes (H49-0) sem gaeti verid vegna nalaegdar vid
idnadarsvaedi. | jardvegi maeldist styrkur sinks haerri vid mostur en i nullsyni, pé ad gildin séu svipud
vid mostur 48 og 49 a Vollunum. Athygli vekur ad styrkur blys i jardvegi maeldist mestur i nullsyni a
vatnsverndarsveedi. Ekki er mikill breytileiki 4 styrk kadmiums, hvorki i mosa né jardvegi.

Haegt var ad meta dhrifasvaedin fyrir mostur 48 og 49 & V6llunum en pau eru minni en ahrifasvaedi vid
mostrin & Burfellslinu. Grodurskemmdir innan brunnsvaeda voru of litlar til pess ad haegt veeri ad meela
ahrifasvaedi par.

Nidurstodur jardvegssyna beint undir moéstrum innan brunnsveeda Gvendarbrunna, Jadars og
Myllulaeks eru i Toflu 9.

Tafla 9 Nidurst6dur meelinga a jardvegi undir haspennum&strum innan brunnsvaeda vatnsverndar
Gvendarbrunna, Jadars og Myllulaeks.
Efni Syni H10Vv H13V H14V H13-0J
Synatokudagur 08.07.22 08.07.22 | 08.07.22 | 08.07.22
Cd, kadmium mg/kg
Pb, bly mg/kg
Zn, sink mg/kg | 907

Eins og sést i Toflum 8 og 9, maelist sink mengun i jardvegi undir méstrum su mesta af 6llum maeldum
gildum 3a vatnsverndarsvaedi Gvendarbrunna, Jadars og Myllulzeks. Gildin eru jafnframt yfir mérkum
um landnotkun idnadarsvaedis skv. reglugerd um mengadan jardveg. Samkvaemt fordhaettugreiningu
sem Efla framkveemdi er petta pd toluvert undir peim mérkum sem eru talin geta valdid mengun i
grunnvatni (Efla, 2007).

3.3

Vid Sudurnesjalinu 1 var almennt litid af brunnum mosa og 4 Vollunum var erfitt ad finna mosa i grennd
vid mostrin. Moéstur 5, 7 og 8 4 Véllunum voru skodud en svaedin voru nanast grodurlaus og ekki fannst
naegur mosi til pess ad unnt veeri ad taka syni. Vid linuna vestur af Grindavikurvegi, mastur 85, var
meiri mosi en bruni i mesta lagi stadbundinn. Vid mastur 42 voru mosi, lyng og gras umhverfis mastrid
og rofinn mosi i vindatt. bar sem litid af sjdanlegum grédurskemmdum vid Sudurnesjalinu 1 var ekki
haegt ad maela dhrifasvaedi par.

Sudurnesjalina 1

Haspennumdastrin & Sudurnesjalinu 1 eru roramdstur eins og Mynd 7 synir. Sudurnesjalina 1 er eina
linan sem skodud var i pessari skyrslu med ferhyrnd roramdstur en naest tengivirkinu vid Hamranes
eru sivol roramostur.

| Bls. 13
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Mynd 7 Roéramostur Sudurnesjalinu 1, mastur 85.

[ Toflum 10 og 11 ma sja nidurstddur fyrir styrk kadmiums, sinks og blys i mosa og jardvegi vid
Sudurnesjalinu 1.

Tafla 10 Nidurstodur maelinga a mosa vid haspennumaostur a Sudurnesjalinu 1.

Efni Syni SN1-85M | SN1-85-O0M | SN1-42M | SN1-9M | SN1-3M | SN1-3-0M
Synatokudagur 06.07.22 06.07.22 06.07.22 06.07.22 | 06.07.22 | 06.07.22
Cd, kadmium mg/kg | 0,0285 0,0433 0,0572 0,0541 0,043 0,0349
Pb, bly mg/kg | 1,71 1,71 6,01 4,4 5,9 2,26

Zn, sink mg/kg | 42,3 15 150 141 69,1 21,2

Tafla 11 Nidurstodur maelinga a jardvegi vid haspennumaostur a Sudurnesjalinu 1.

Efni Syni SN1-85J) SN1-85-0J SN1-42) SN1-9J SN1-3J SN1-3-0J
Synatokudagur 06.07.22 06.07.22 06.07.22 06.07.22 06.07.22 06.07.22

Cd, kadmium mg/kg

Pb, bly mg/kg

Zn, sink mg/kg | 123

Tvo nullsyni voru tekin @ mosa og jardvegi & Sudurnesjalinu 1, eitt 4 Véllunum SN1-3-0 og hitt vestur
af Grindavikurvegi SN1-85-0. Styrkur blys er téluverdur i mosa og greinileg haakkun samanborid vid
nullsyni. Pad sama ma segja um styrk sinks, en engin mengun maelist i nallsynum skv. mengunarflokkun
ar voktunarskyrslu mosa (N&atturufraedistofnun islands, 2018). Styrkur sinks i jardvegi er einnig meiri
vid mostur samanborid vid nallsyni, annad en styrkur blys og kadmiums par sem gildi i jardvegi eru alla
jafna haerri i ndllsynum en vid mostur.
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Nidurstodur jardvegssyna beint undir mostrum 42 og 85 a Sudurnesjalinu 1 eru i To6flu 12. Mostrin eru
a grannsvadi vatnsverndar sveitarfélagsins Voga.

Tafla 12 Nidurstodur maelinga a jardvegi undir haspennumostrum a Sudurnesjalinu 1 i nalaegd

vatnsverndar.
Efni Syni SN1-85V | SN1-42V | SN1-85-0J
Synatokudagur 06.07.22 06.07.22 06.07.22
Cd, kadmium mg/kg
Pb, bly mg/kg
Zn, sink mg/kg | 134

Nidurstodur i Toflu 11 og 12 syna ad almennt er styrkur blys, kadmiums og sinks ad mestu
sambaerilegur i jardvegi vid og undir mdstrum. [ nallsyni 4 mastri SN1-85 maelist hatt gildi & kvikasilfri
i mosa, sem mogulega vaeri haegt ad tengja vid eldvirkni & naerliggjandi svadi, enda svaedid ad 606ru
leiti fremur afskekkt.

3.4 Sudurnesjalina 2

Syni var einnig tekid vid vaentanlega linuleid Sudurnesjalinu 2 en par sem ekkert mastur er enn stadsett
a Sudurnesjalinu 2 gefa nidurstodur mynd af grunndstandi svaedisins. Mynd 8 synir synatokustad SU2-
2. Svadid par sem syni var tekid er draskad og engar sjdanlegar skemmdir & mosa eda grédri, eins og
vid var ad buast.

Mynd 8 Mosi vid vantanlega linuleid Sudurnesjalinu 2, fyrirhugad mastur 2.

[ Téflum 13 og 14 ma sja nidurstédur maelinga & mosa og jardvegi vid veaentanlega linuleid
Sudurnesjalinu 2, mastur 2.
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Tafla 13 Nidurstodur maelinga a mosa vid haspennumaostur vid veentanlega linuleid Sudurnesjalinu 2.
Efni Syni SU2-2M SU2-0M
Synatokudagur 06.07.22 06.07.22
Cd, kadmium | mg/kg | 0,0415 0,0497
Pb, bly mg/kg | 6 5,37
Zn, sink mg/kg | 26,8 21,4
Tafla 14 Nidurstodur maelinga a jardvegi vid haspennumdstur vid vaentanlega linuleid Sudurnesjalinu 2.
Efni Syni SU2-2) SU2-0J
Synatokudagur 06.07.22 06.07.22
Cd, kadmium mg/kg
P, bIy mg/kg
Zn, sink mg/kg

Hér meelist styrkur blys har i jardvegi, og haerri & nullsyni. Raunar maelast 6ll nullgildin hzerri en
grunnastandssyni vid fyrirhugad mastur 2. Toluverd blymengun er i mosa a svaedinu ef midad er vid
viomid ur voktunarskyrslu mosa. Ekki er pé haegt ad tengja mengunina vid haspennumaostur, po nokkur
idnadarstarfsemi s.s. bifreidaverkstaedi og geymslur eru i grennd vid sveedid. Styrkur sinks meaelist po
aberandi lagur hér i mosa og jardvegi.

Pad sem vekur einnig athygli & nidurst6dum maelinga er ad haesta meeling & kvikasilfri i mosa og
jardvegi er i nullsyni vid dasetlada Sudurnesjalinu 2, sja nanar i Fylgiskjali 3.

3.5 Kolvidarholl og Sandskeid

Burfellslina 3, Sogslina 2 og Kolvidarhdlslina 1 liggja hlid vid hlid vid Kolvidarhdl (B234, K5 og SO2-110)
en synivoru tekin par sem Burfellslina 3 beygir fra Sogslinu 2 og Kolvidarhélslinu 1 vié Sandskeid (B255,
K26 og SO2-142). Toéluvert miklar sjaanlegar gré6urskemmdir voru vid Kolvidarhdl og svarbrinn mosi
en minni sjaanlegar grodurskemmdir vid Sandskeid. Mostur naest jardvarmavirkjuninni & Hellisheidi
voru mjog rydgud, en pau standa 3 tuni og litill mosi var par i kring og pvi ekki unnt ad taka syni.

[ Toflum 15 og 16 ma sja nidurstddur fyrir styrk kadmiums, sinks og blys i mosa og jardvegi vid
haspennumdstur vid Kolvidarhdl og Sandskeid.

Tafla 15 Nidurstodur maelinga @ mosa vid haspennumaostur vid Kolvidarhdl og Sandskeid.
Efni Syni B234M | K5M SO2- K5-O0M | B255 K26M | SO2- B255-
110M M 142M oM
Kolvidarholl Sandskeid
Synatoku- 8.7.22 8.7.22 8.7.22 8.7.22 8.7.22 8.7.22 8.7.22 8.7.22
dagur
Cd, mg/kg
kadmium 0,072 0,216 0,0982 | 0,0189 | 0,173 0,118 0,164 0,0212
Pb, bly mg/kg 1,58 11,4 6,91 1,15
Zn, sink mg/kg 190 8,85 142 10,5
Ahrifa- m?
sveedi 3400 1000 1200 - 750 1500 - -

Hofundaréttur © 2022 Mannvit. Allur réttur askilinn.
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Taflal6  Nidurstodur maelinga & jardvegi vid haspennumdostur vid Kolvidarhdl og Sandskeid.

Efni Syni B234 | K5M S02- K5-0M | B255 K26M | SO2- B255-
Y] 110M M 142M | OM
Kolvidarholl Sandskeid
Synatoku- 8.7.22 8.7.22 8.7.22 8.7.22 8.7.22 8.7.22 8.7.22 8.7.22
dagur
Cd, mg/kg
kadmium
Pb, bly mg/kg
Zn, sink mg/kg

Nidurstodur syna greinilega aukningu i styrk blys, kadmiums og sinks i mosa, baedi & Kolvidarhdl og
Sandskeid, midad vid nullsyni. par ad auki maelist styrkur blys og sinks i flokknum veruleg mengun fyrir
flest syniimosa a Kolvidarhdl skv. voktunarskyrslu. Styrkur kadmiums i mosa er haestur vid Kolvidarhdl,
mastur 5 a Kolvidarhélslinu 1. Styrkur malmanna er pé almennt laegri vid Sandskeid. Einnig er haekkun
a styrk sinks i jardvegi midad vid nullsynin, nema vid mastur 234 34 Burfellslinu 3, pratt fyrir ad styrkur
sé haestur i mosa vid sama mastur. bar virdist brunninn mosi pvi binda sink vel.

Ahrifasveedi vid mastur 234 & Burfellslinu 3 vid Kolvidarhdl var mjog stért en mogulegt er ad
samlegdarahrif fra neerliggjandi mostrum hafi dhrif 8 staerd svaedisins.

Nidurstodur jardvegssyna beint undir mastri a grannsveedi vatnsverndar vid Sandskeid eru i Toflu 17.

Tafla 17 Nidurstodur maelinga a jardvegi undir haspennumostrum vid Sandskeid i naleegd vatnsverndar.

Efni Syni B255V K26V SO2-142V | B255-0M
Synatokudagur 08.07.22 08.07.22 | 08.07.22 8.7.22

Cd, kadmium mg/kg

Pb, bly mg/kg

Zn, sink mg/kg | 126

Athygli vekur ad styrkur blys i jardvegi er hzerri i ndllsyni en undir méstrum a grannsvaedi vatnsverndar
vid Sandskeid, eins og sést i Toflu 17. Styrkur sinks er harri undir méstrum en i nullsyni en ef borid
saman vid Toflu 16 pa er styrkurinn sambaerilegur fyrir mostur B255 og K26. Styrkur sinks i jardvegi
undir haspennumastri 142 & Sogslinu 2 er pé toluvert heerra og yfir mérkum um landnotkun
ibudarsvaedis skv. reglugerd um mengadan jardveg.

3.6 Samanburdur

Til pess ad einfalda samanburd milli linuleida sem skodadar voru i pessari skyrslu var medaltal maeldra
gilda tekid saman fyrir allar linur og nullsyni. Nullsyni eru ekki tekin med i medaltal linanna og fyrir
jardvegssyni eru syni a vatnsverndarsvaedum, beint undir mastri, ekki tekin med i medaltal maeldra
gilda. Adeins voru tekin 2 syni 4 vaentanlegri linuleid Sudurnesjalinu 2, nullsyni og syni vid fyrirhugad
mastur 2. bvi var ekkert medaltal reiknad fyrir sveedid. Nullsyni SU2 telur med i medaltali allra ndllsyna.
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Tafla 18 Medaltal mzeldra gilda fyrir mosasyni.
Efni Nullsyni | Burfellslina 3 | Hamranes- | Sudurnesja- | Kolvidar- | Sand-
lina lina1 hdll skeid

Sb, antimon mg/kg | 0,10 0,08 0,11 0,09 0,05

As, arsen mg/kg | 0,18 1,21 0,21 0,35 0,65 0,67

Cd, kadmium mg/kg | 0,04 0,10 0,07 0,05 0,13 0,15

Cr, krém mg/kg | 6 H 7 10 24

Co, kébalt mg/kg | 2 10 3 4 14 12

Cu, kopar mg/kg | 13 40 14 19 39 39

Pb, bly mg/kg |2 4 5 19— 11 |

Mn, mangan mg/kg | 64 332 88 136 406 399

Hg, kvikasilfur |mg/kg | 0,13 0,18 0,10 0,12 0,14 0,09

Ni, nikkel mg/kg | 7 21 9 13 34 26

S, brennisteinn |mg/kg | 427 710 631 513 626 788

V, vanadium mg/kg | 18 87 20 38 88 89

Zn, sink mg/kg | 17

Fe, jarn mg/kg | 6398 28540 7398 12270 31433 31000

Tafla 19 Medaltal maldra gilda fyrir jardvegssyni.

Efni Nullsyni Burfellslina | Hamranes- | Sudurnesja | Kolvidar | Sand-
3 lina -lina 1 -hall skeid

Sb, antimon mg/kg 0,17 0,22 0,27 0,22

As, arsen mg/kg

Cd, kadmium mg/kg

Cr, krém mg/kg

Co, kébalt mg/kg

Cu, kopar mg/kg | 79

Pb, bly mg/kg | 16

Mn, mangan  |mg/kg | 1256 1532 1510 1455 1124 1653

Hg, kvikasilfur |mg/kg | 0,18 0,14 0,12 0,14

Ni, nikkel mg/kg | 51 66 84 48

S,brennisteinn mg/kg | 939 776 816 1055 1008 1019

V,vanadium  mg/kg | 273 311 293 303 242 334

Zn, sink mg/kg H 153 166 131 127 151

Fe, jarn mg/kg | 81438 92960 89120 85525 80833 107000

Ut fra nidurstédum fyrir mosa i Toflu 18 sést ad Burfellslina og Kolvidarhdll eru med dekkstu reitina og
par med mestu mengun malma i mosa. Hamraneslina 1&2 og Sudurnesjalina 1 svipa meira til nallsyna
ad sinki undaskildu. [ skyrslu um véktun pungmalma og brennisteins i mosa & islandi 1990-2015 eru
ekki gefin viodmidunarmork fyrir mangan og kébalt og pvi eru peir reitir éskyggdir i Toflu 18.
Nidurstodur i Toflu 19 syna ad medaltal nullsyna i jardvegi maelist almennt i sama flokki og medaltal a
Ollum linum sem skodadar voru, nema fyrir sink par sem styrkur i jardvegssynum er greinilega haerri a
Ollum linuleidum samanborid vid nullsyni. Fyrir krom, kébalt, kopar og vanadium fer medaltal
jardvegssyna yfir mork um landnotkun ibudarsvaedis skv. reglugerd um mengadan jardveg og sums
stadar yfir mork idnadarsvaedis. Pad er po liklega maelikvardi a styrk pessara efna i basalti frekar en
mengun almennt.

Hofundaréttur © 2022 Mannvit. Allur réttur askilinn.
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4 Umraeda

Samanburdur milli linuleida

Eins og fram kom i kafla 3.6 syna mostur vid Burfellslinu og vid Kolvidarhol dekkstu reitina fyrir mosa
og pvi um mesta mengun ad raeda skv. skyrslu um voktun pungmalma og brennisteins i mosa. Fyrir
jardvegssyni syna nidurstédur ad styrkur malmanna meaelist ad medaltali i sama flokki & linuleiGunum
og i nullsyni, nema fyrir sink par sem styrkur i jardvegssynum er greinilega haerri samanborid vid
nullsyni.

Mesta sinkmengun i mosa er vid Burfellslinu 3 og Kolvidarhél en midad vid vidmidunarmaork ar skyrslu
um voéktun pungmalma og brennisteins i mosa 4 Islandi 1990-2015 er styrkur sinks p6é einnig verulegur
vid Hamraneslinu 1&2 og Sandskeid. Medal sinkmengun vid Sudurnesjalinu 1 maelist i flokknum fyrir
nedan, eda nokkur mengun. Einnig maelist medal mengun blys og kréms i mosa veruleg vid Burfellslinu
3 og Kolvidarhal.

Styrkur nikkels, kopars og kvikasilfurs maelist einnig toluverdur i jardvegssynum, i efri moérkum
natturulegra gilda skv. umhverfismorkum fyrir mdlma i sjdvarseti hér vid land. Nikkel i jardvegi er haest
ad medaltali vid Burfellslinu 3 en haest i mosa vid Kolvidarhél. ba meelist gildid i mosa og jardvegi
naestum pad sama vid Kolvidarhdl en toluvert leegra vié hinar linurnar. Styrkur kvikasilfurs er jafnan sa
sami eda haerri i mosa en i jardvegi vid haspennulinurnar sem skodadar voru hér.

Nidurstodur mosasyna a Sudurnesjalinu 1 4 Vollunum og Hamraneslinu 1&2, naest Hamranesi, gefa til
kynna ad mengun sé sambaerileg 4 svaedinu. P6 var erfidara ad finna mosa vid Sudurnesjalinu 1 og litid
af sjdanlegum grédurskemmdum en par af leidandi var ekki haegt ad maela ahrifasveedi par. Sink og
blymengun maeldist mest naest tengivirkinu i Hamranesi. Alla jafna eru haerri gildi fyrir antimon a pessu
svadi en annars stadar og haesta gildid 4 antimon i mosa er vid hdspennumastur 3 4 Sudurnesjalinu 1
en haesta gildid i jardvegi vid haspennumastur 49 4 Hamraneslinu 1&2. Einnig eru gildi fyrir kvikasilfur
og bly med haerra méti i jardvegi & pessu svaedi, sambeerilegt fyrir badar linur.

Fylgni mea tilliti til jarns og sinks

Fylgni efnanna var einnig skodud med tilliti til jarns og sinks. Einfalt préf er ad meta breytileika eftir ad
styrkur malma er vigtadur med tilliti til jarns. Ef breytileiki eykst pa er styrkur malmsins 6hadur jarni
en ef breytileikinn minnkar pa er styrkurinn hadur jarni.

[ jardvegi er styrkur antimons, arsens, blys, kvikasilfurs og brennisteins ekki had jarnstyrk, kadmium
og krom eru med stédugan breytileika, en fyrir onnur frumefni minnkar breytileiki mikid og pvi mjog
had jarnstyrk. | jardvegi eykst breytileiki allra efna ef vigtad er med sinki.

i mosa er fylgni med styrk jarns i mosa fyrir krém, kébolt, kopar, mangan, nikkel og vanadium, mun
minni fylgni er fyrir kadmium og arsen. Fyrir bly, sink, brennistein og sérstaklega kvikasilfur og antimon
er engin fylgni.

Fylgni med styrk sink i mosa er mest fyrir bly og svo kadmium. Engin fylgni er fyrir dnnur efni. Fylgni
kadmium er pé meiri med jarni en sinki.

Ekki er haegt ad sja nein tengsl milli efna i jardvegi og mosa po svo ad styrkur sinks sé heerri baedi |
mosa og jardvegi vid mostur.

Samanburdur vid skyrslu um frumrannséknir 4 grodurskemmdum vid haspennumostur a
Sudvesturlandi fra 2007

Nidurstodur & maelingum malma i nullsynum Burfellslinu vid haspennumdstur 277 er sambeerilegt
gildum ar fyrri skyrslu um frumrannséknir a gré6urskemmdum vid haspennumdstur @ Sudvesturlandi.
[ flestum tilfellum eru nidurstddur maelinga orlitid haerri en Gr fyrri rannsékninni. [ frumrannsékninni
sem var framkvaemd 2007, voru tekin syni & mosa og jardvegi vié hdspennumdstur 277, 297 og 306.
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Pa voru 2 syni tekin, annars vegar 10 m NV frd mastri og hins vegar 10 m innan jadars
grédurskemmdasvaedis. | pessari skyrslu voru syni tekin 20-30 m NV frd mastri og pvi ekki um
nakvaemlega sdmu synatokustadi ad reeda.

Eins og 4dur kom fram voru skjolsahrif greinileg vid nokkur mdstur t.a.m. a Burfellslinu 3, par sem
engar sjdanlegar grédurskemmdir voru nedan haedar.

[ jardvegi maelist styrkur malmanna naer tvofalt haerri ad medaltali nd, en hefur aukist minna fyrir sink
og styrkur blys maelist minni. | mosa hefur medaltalid allt fra tvofaldast upp i sexfaldast fyrir malmana
en hefur aukist minna fyrir sink og styrkur blys aukist orlitid, fra 2007.

Erfitt er ad meta astaedur fyrir haekkun meeligilda, en peer geetu verid ad 2007 voru syni tekin snemma
ad vori og syni almennt blautari. NG voru syni tekin i julibyrjun pannig ad mun lengra var sidan ad snjé
leysti. Pa geetu eldgos, fok og uppblastur frd 2010 hafa safnad meira basalt ryki i mosann sem gefur
almennt haerri styrk & malmum, en minni a sinki og blyi. Erfitt er ad fullyr6a um petta nema ad fara i
frekari rannséknir.

par sem styrkur malma hefur almennt hakkad er ekki haegt ad segja ad sink mengun i mosa frd
mostrum hafi aukist.

Samanburdur vid skyrslu um véktun pungmalma og brennisteins i mosa

Ad lokum var medaltal allra nullsyna i mosa borié saman vid mengunarflokkun ur skyrslu um véktun
bungmalma og brennisteins { mosa & [slandi 1990-2015. Nidurstddur syna ad medaltal nullsyna {
pessari skyrslu falla oftast i flokkinn um enga mengun eda visbendingar um litilshattar mengun. Fyrir
kvikasilfur er mengunin litilshattar og fyrir antimon nokkur mengun. Eins og 4dur hefur komid fram er
haesta maeling a kvikasilfri i mosa og jardvegi nullsyni vid vaentanlega Sudurnesjalinu 2, sem hefur
talsverd ahrif & reiknad medaltal. Leegsta medaltal mosasyna fyrir kvikasilfur og antimon er vid
Sandskeid, par sem mengun fellur i flokkinn visbendingar um litilshattar mengun skv. voktunarskyrslu
mosa.

Aftur er mikilvaegt ad hafa i huga ad i pessari rannsokn var ekki gerdur greinarmunur @ hraungambra
og tildurmosa, en skv. nidurstédum voktunarskyrslu mosa eru visbendingar um ad styrkur i tildurmosa
maelist ad jafnadi haerri en i hraungambra.

Haetta a sinkmengun til grunnvatns

Haesti styrkur sinks maeldist a vatnsverndarsvaedi Gvendarbrunna, Jadars og Myllulaeks 8 Hamraneslinu
1&2 beint undir mastri 13, 1.320 mg/kg. Styrkur sinks maeldist pé einnig har vid mostur 10 og 14 &
somu linu og vid mastur 297 a Burfellslinu 3, en i 6llum tilfellum beint undir mastri. Samkvaemt
nagildandi neysluvatnsreglugerd nr. 536/2001 eru engin mork fyrir sink en skv. reglugerd nr.
796/1999, um varnir gegn mengun vatns, er dhrifa ad vaenta a vidkvamt lifriki pegar styrkur sinks fer
yfir 20 pg/l. Ef midad er vid Utreikninga Ur frumrannsdékn Eflu parf styrkur sinks i jardvegi ad maelast
12.480 mg/kg til pess ad teljandi mengun gaeti borist i grunnvatn (Efla, 2007). bar af leidandi zetti ekki
teljast haetta & pvi ad mengun berist i grunnvatn, ad minnsta kosti ekki vid pau haspennumadstur sem
skodud voru i pessari rannsékn. Ekki voru po tekin vatnssyni @ grunnvatni til pess ad stadfesta pessa
utreikninga.

Jardhitaahrif

Gildi fyrir brennistein voru haest i jardvegi & Sudurnesjalinu 1 og vid Kolvidarhdl, sem sennilegt er ad
tengist jardhitavirkni og langtimaseltu alagi & svaedunum. Pad sem vekur athygli er ad gildi fyrir
brennistein i mosa voru hzerri @ Burfellslinu 3 og Sandskeidi.

Ekki var haegt ad sja sérstaka aukningu i styrk sinks i mosa naerri jar6hitasvaedum.
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SKJALANUMER: 5663225-000-HRP-0001 >
UTGAFUNUMER: 1.0

Nidurstada

’ ’

Greinileg aukning er i styrk sinks i mosa og jardvegi vid sinkhidud hdspennumostur. Vid sumar
linuleidir virdast akvednir adrir malmar einnig maelast haerri i mosa, en ekki er ljést hver uppruni
pessara malma er. Ekki sést aukning i styrk annarra mdalma en sinks i jardvegi vid haspennumdstur.
Ekki er haegt ad fullyrda ad sinkmengun i mosa hafi aukist fra haspennumadstrum fra fyrri athugun. Til
pbess ad meta pad parf ad gera pridju rannséknina til daemis eftir nokkur ar pegar nidurst6dur naestu
rannsoknar Natturufraedistofnunar a pungmalmum i mosa liggur fyrir.
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RANNSOKNARNIDURSTODUR A MOSA- OG JARDVEGSSYNUM VID HASPENNUMOSTUR ‘ MANNVIT
SKJALANUMER: 5663225-000-HRP-0001 >
UTGAFUNUMER: 1.0

Fylgiskjal 1

Minnisblad um sink frd mostrum sem Mannvit vann fyrir Landsnet 5.11.2021 (5663225-000-HMO-
0004).
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MANNVIT
Minnisblad
Tilvisun:  5663225-000-HMO-0004 Tilvisun verkkaupa: 5.11.2021
Til: Landsnet

Smari J6hannsson

Efni: Minnisblad - sink fra moéstrum

Landsnet vinnur ad umhverfismati Lyklafellslinu 1. Hluti af peirri framkvaemd er nidurrif ndverandi
Hamranesslinu, en nokkur fjoldi mastra peirrar linu liggur um vatnsverndarsveedi
hofudborgarsvaedisins og par af nokkur innan brunnsveeda. Komi til pess ad loftlinu valkostur
Lyklafellslinu verdi fyrir valinu, myndi su lina liggja ad hluta innan vatnsverndarsvaedisins. [ umségnum
i pessu verkefni sem og i fyrri verkefnum hefur verid bent 8 mogulega sinkmengun fra mdéstrum og
ahrif 4 grédur og mogulega vatnsgaedi. [ eftirfarandi umfjéllun er ad beidni Landnsets fjallad nanar um
pessa paetti.

Almennt

A fslandi er notad mikid af sinkhtidudu eda galvaniserudu stali. Par 4 medal eru pakefni og klaedingar
a husum, ljésastaurar, girdingar og haspennuméstur. Loftslag & islandi er almennt taerandi fyrir jarn
og stal, vegna mikils raka i lofti og seltu, sérstaklega vid strondina. Pegar mikill vindur stendur af hafi
getur saerok med mikilli seltu i lofti nad langt inn i land.

Til ad auka liftima mannvirkja parf pvi ad velja efni sem polir teerandi umhverfi vel og sinkhidun eda
galvanisering hefur reynst hagkvaem og 6rugg leid.

Kostur vid sinkhad er ad hun er frekar pykk med grofri oxidhud. bé ad gat komi & sinkhudina, til deemis
vegna alags eda dreksturs, pa er sinkhuidin samt afram verndandi fyrir stalid sem er undir. Stalid fer
bvi ekki ad taerast fyrr en 6ll sinkhidin hefur eydst burtu og stalid heldur pvi fullum burdi afram. Til
bess ad sinkhad endist vel parf hdn ad fa ad porna og hardna vel 46ur en hin verdur fyrir vedrun eda
00ru alagi.

Um sink

Sink er nimer 30 i lotukerfinu naest a eftir nikkel (28) og kopar (29). Ppessi efni finnast oft saman i
malmgryti i nattdrunni. Einnig finnast frumefni i sama flokki og sink, kadmium (48) og kvikasilfur (80)
oft i sinkmalmgryti auk blys (82). Af pessum efnum er sink algengast, en kopar er pd unninn i meira
magni. Pessir malmar eru mest unnir ar sulfid malmgryti. Sink til notkunar i sinkhad inniheldur alltaf
eitthvad af pungmalmum eins og bly og kadmium.

Sink og kopar er naudsynlegt snefilefni fyrir dyr, plontur og 6rverur. Bly, kadmium og kvikasilfur virdast
eingongu vera til skada fyrir dyr, plontur og 6rverur. Af pessum malmum sem flokkadir eru sem
haettulegir i of miklu magni pa er sink pad sem er talid minnst haettulegt, sbr. til deemis reglugerd nr.
796/1999, um varnir gegn mengun vatns. | ndgildandi neysluvatnsreglugerd nr. 536/2001 er ekki ad
finna mork fyrir sink, en moérk eru fyrir adra ofangreinda malma, haest fyrir kopar 2 mg/l. Onnur mérk
fyrir malma eru i pg/l.
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g MANNVIT

Sink myndar torleyst efnasambénd med morgum algengum jénum i vatnslausn. bar 4 medal eru sink
karbonat (ZnCOs), sink hydroxid (Zn(OH),), sink fosfat (Zn3(PO.)2) og sink sulfid (ZnS). Af pessum er
sink sulfid torleystast.

Ef sulfid er ekki til stadar pa mun sink, vid syrustig eda pH heerra en 8, falla it sem hydroxid eda
karbonat, ef grédur eda jardvegur brotnar nidur og losar fosfat pa binst sink vid fosfat. En ef sulfid
fellur @ sink myndast aftur sink sulfid sem pad er unnid ur i upphafi.

Um grunnvatn 3 islandi

Flest vatn 4 islandi er efnasnautt og basiskt. Pannig er grunnvatn 4 héfudborgarsvaedinu med syrustig
(pH) yfir 8,5 og jafnvel yfir 9 eftir ad hafa siast i gegnum basalt sand og hraunlog. Midad vié pH 9 er
moguleg leysni a sinki i hreinu vatn um 7 pg/I.

Sem daemi um sink innihald i neysluvatni ma skoda td. Umhverfisskyrslu OR 2016, vidauka 8 og 9. bar
kemur fram ad sink i neysluvatni i Reykjavik er fra 0,343 pg/| vid Jadar i Heidmork og upp i 1,99 i
deelustdd vid Gagnveg. A Vesturlandi par sem pH vatns er vida um 7 pa er sink i vatni fra 0,78 &
Akranesi og upp i 4,46 pg/l i deeluhusi i Stykkishdlmi. A heimasidu Heilbrigdiseftirlits Hafnarfjardar,
Gardabaejar og Kdépavogs md finna heildarattektir [SOR & neysluvatni frd 2009 til 2020 i
midlunarténkum vid Heimsenda efst i Kbpavogi og i Kaldarseli ofan vid Hafnarfjord. Medaltal sidustu
10 ara vid Heimsenda er ad sink er 0,7 pg/l og 0,5 pg/l i Kaldarseli. ba er undanskilid eitt ar par sem
sink maeldist 38,2 pg/I i Kalddrseli. Arid 2010 maeldist sink hatt & badum stédum og bly og kadmium
lika. Annars er kadmium ad medaltali vid greiningarmérk 0,002ug/I og bly rétt yfir greiningarmoérkum
0,015 og 0,023 pg/l. SiBustu ar hefur bly & badum st6dum po ad mestu verid vid eda undir
greiningarmorkum, sem eru 0,01 pg/I.

Ha gildi eru annad hvort maelikvardi a framkvaemdir a sveedinu eda skekkja i synatokum og meelingum.
Fyrri rannsoknir vid mostur

Framgreindar upplysingar eru i samreemi vid pad sem adur hefur verid skodad fyrir Landsnet.
Samkvaemt Ahaettumati vegna vatnsverndar fyrir Sandskeidslinu 1 og tengivirki & Sandskeidi (EFLA
2017) og Frumrannsdknir a grédurskemmdum vid haspennumastur a Sudvesturlandi (EFLA 2007), ba
er freedileg hamarkshaekkun a sinki i grunnvatni metin um 5 pg/I.

i maelingu EFLU 2007 var maeldur nokkud har styrkur af sinki & svaedi undir mostrum, mogulega vegna
pess ad sinkhud hefdi brotnad af, en vegna pess hvernig adstaedur eru hér voru metnar hverfandi likur
a pvi ad vedrad sink gaeti borist i gegnum jardveg og hraun og pvi ekki astaeda til ad taka pad fyrir
frekar i pvi ahaettumati.

Samkvaemt pessum rannsdknum var arleg vedrun a sinkhudinni & einu mastri metin innan vid 4 kg af
sinki, 0,1 kg af bly og 0,01 kg af kadmium. b3 var midad vid sinkhid med 98% sinki.

Sink i mosa var 40 sinnum haerra vid mastur, bly 10 sinnum haerra og kadmium tvéfalt haerra. | jardvegi
sast hins vegar adeins litil haekkun i blyi, en ekki i kadmium eda sinki.

Skemmdir & grédri, einkum mosa saust vida vié mostur.
Nidurstada

Midad vid ofangreindar greiningar og rannsoknir aetti pvi helst ad mida vid ad pegar ny mostur eru
sett upp par sem huga parf ad vatnsvernd pa skipti mestu mali ad notad sé gaeda sink vid galvanhtdun
a4 mostrum og ad sinkhdd fai neegan tima til ad fullharéna adur en pau eru sett 4 stadinn. Til deemis
maetti mida vid betra en 99,5% eda 99,9% sink. Med pessu er tryggt ad bly og kadmium berist ekki Gt
i jardveg.
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par sem mostur eru tekin nidur er mikilvaegt ad sink komist ekki beint i vatn og jafnframt ad brot og
annad efni sem liggur a grédri og jardvegi sé hreinsad upp med skipulegum haetti.

Litil haetta er a pvi ad sinkhad hafi ahrif a grunnvatn, en skemmdir eru liklegar 4 mosum.

Virdingarfyllst,

PAr Tdmasson

Efnaverkfradingur
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RANNSOKNARNIDURSTODUR A MOSA- OG JARDVEGSSYNUM VID HASPENNUMOSTUR
SKJALANUMER: 5663225-000-HRP-0001

UTGAFUNUMER: 1.0

\J

Ag MANNVIT

Fylgiskjal 2

Efnagreiningarpakki ALS @ mosasynum

Analysis acc.to M-4 +Fe, S, Sband V

Fe, iron 0.1 mg/kg dry weight Cr, chromium 0.03 mg/kg dry weight
Sb, antimony 0,02 mg/kg dry weight Cu, copper 0.1 mg/kg dry weight

S, sulphur 8 mg/kg dry weight Hg, mercury 0.01 mg/kg dry weight
V, vanadium 0.02 mg/kg dry weight Mn, manganese 0.04 mg/kg dry weight
As, arsenic 0.08 mag/kg dry weight Ni, nickel 0.04 mg/kg dry weight
Cd, cadmium 0.005 mg/kg dry weight Pb, lead 0.04 mg/kg dry weight
Co, cobalt 0.005 mg/kg dry weight Zn, zinc 0.2 mg/kg dry weight

Efnagreiningarpakki ALS & jardvegssynum

Analysis acc.to TC-1 +Fe
Analysis acc.to TC-1 +Fe

Fe, iron 20 mg/kg Mn, manganese 1 mg/kg
As, arsenic 3 mgkg i, nickel 2 mg/kg
Cd, cadmium 0.05 mg/kg Pb, lead 1 mg/kg
Co, cobalt 0.1 mg/kg S, sulphur 100 mg/kg
Cr, chromium 1 mg/kg Sb, antimony 0.05 mg/kg
Cu, copper 1 mg/kg V, vanadium 0.5 mgrkg
Hg, mercury 0.05 mg/kg Zn, zinc 4 mg/kg

Hofundaréttur © 2022 Mannvit. Allur réttur askilinn.
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RANNSOKNARNIDURSTODUR A MOSA- OG JARDVEGSSYNUM VID HASPENNUMOSTUR ‘ MANNVIT
SKJALANUMER: 5663225-000-HRP-0001 ~
UTGAFUNUMER: 1.0

Fylgiskjal 3

Nidurstodur efnagreininga ALS fyrir mosa- og jardvegssyni.
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CERTIFICATE OF ANALYSIS

Work Order : LE2209121 Page :10f38
Client . Mannvit Engineering Project . Landsnet - lyklafellslina
Contact . Katrin Ragnarsdéttir Purchase Number : 5.663.225
Address : Urdarhvarf 6 Sampler . KR, LO

203 Kopavogur Site Do

Iceland Date Samples Received 1 2022-07-18 15:07
E-mail : katrinr@mannvit.is Date Analysis Commenced 1 2022-07-20
Telephone 1 +35 44223221 Issue Date 1 2022-08-01 10:54
C-O-C number D No. of samples received 1 70
Quote number D No. of samples analysed 2 70

General Comments

This certificate represents the original certificate and may not be modified or reproduced other than in full, except with the prior
written approval of the issuing lab. The results apply only to the material that has been identified, received, and tested. The
laboratory has no responsibility for information in this certificate that has been provided by the customer, or results that may be
affected by such information. Regarding the laboratory's liability in relation to assignment, please refer to our website
http://www.alsglobal.se

Workorder Comments
According to quote: <220796 >

Signatories Position
llia Rodushkin Laboratory Manager
/Q C%/ M WED4 N7
/ﬁ;_ ;:) C\o :S\\\\_—_:///';%
@) ilm
o=
N O
SIS
(FED IT% ’/""uh\\“\\
Ackred. nr 2030
Provning
ISO/IEC 17025
Laboratory - ALS Scandinavia AB Lulea Webpage - www.alsglobal.se
Address - Aurorum 10 E-mail - info.lu@alsglobal.com
977 75 Lulea Telephone . +46 920 28 99 00

Sweden



Page 1 20f 38

Work Order 1 LE2209121

Client : Mannvit Engineering
Analytical Results

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

B300M 2022-07-05 11:30

LE2209121-001

Client sampling date / time 2022-07-05

Parameter ‘ Result MU ‘ ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- B-EU-not B-EU-not LE
Drying - M-4 B-PP-dry50 LE
Sample Preparation
Digestion Yes - M-4 B-PB29-MW LE

0.0800 M-4 B-SFMS-29 LE
Cadmium 0.104 +0.014 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 63.7 +12.7 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 19.8 +28 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 91.5 +9.2 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 171 +1.8 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 551 + 55 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0726 | +0.0199 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 45.6 +9.1 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 218 +22 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0423 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 39900 + 3990 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 886 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 117> - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 89.4* - % 1.0 M-4 B-DW105 LE
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: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

Client sampling date / time

B300J 2022-07-05 11:30

LE2209121-002

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TCA1 S-PP-dry50 LE
Sample Preparation
Digestion - TC-1 S-PA16-HB LE
Total Metals/Major Cat 1
Antimony 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.231 +0.031 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 269 +27 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 62.6 +6.3 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 187 +25 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 4.16 +0.75 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1860 + 186 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 148 +15 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 465 +52 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 346 +35 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 124 +12 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 103000 | + 11400 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 73.2 +2.00 % 1.00 TC-1 TS-105 LE
Sub-Matrix: SOIL Client sample 1D B300V 2022-07-05 12:00
Laboratory sample ID LE2209121-003

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
Milling - PP-mill S-PP-mill LE
Drying - TC-1 S-PP-dry50 LE
Sample Preparation
Digestion - TC-1 S-PA16-HB LE
Total Metals/Major Cations
Antimony 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TCA1 S-SFMS-16 LE
Cadmium 0.183 +0.028 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 277 +28 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 60.1 +6.0 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 183 +25 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 2.52 +0.46 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1800 +180 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TCA1 S-SFMS-16 LE
Nickel 142 +14 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 445 + 50 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 345 +35 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 101 +10 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 97800 | + 10800 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 88.0 +2.00 % 1.00 ‘ TC-1 TS-105 LE
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: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

B297M 2022-07-05 12:30

LE2209121-004

Client sampling date / time 2022-07-05
Parameter ‘ Result MU ‘ ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 3.16 +0.63 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.116 +0.015 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 35.8 +7.2 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 13.0 +1.8 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 31.5 +3.2 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 20.3 +2.2 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 493 + 49 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.162 +0.035 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 18.4 +37 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 428 +43 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0862 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 37600 + 3760 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 718 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 124 * - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 81.4* - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D B297J 2022-07-05 12:30
Laboratory sample ID LE2209121-005
Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TCA1 S-PP-dry50 LE
Sample Preparation
- TC-1 S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.129 +0.018 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.179 +0.028 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 131 +13 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 49.0 +4.9 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 105 +14 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 3.51 +0.64 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1630 + 163 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 68.6 +6.9 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 721 +76 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 356 + 36 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 166 +17 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 104000 | + 11500 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters 1
Dry matter @ 105°C 1.00 TC-1 TS-105 LE
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: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

Client sampling date / time

B297V 2022-07-05 13:00

LE2209121-006

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TCA1 S-PP-dry50 LE
Sample Preparation
Digestion - TC-1 S-PA16-HB LE
Total Metals/Major Cat 1
Antimony 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.191 +0.028 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 237 +24 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 48.8 +4.9 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 168 +23 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 9.05 +1.64 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1620 + 162 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 95.0 +95 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 371 +43 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 347 +35 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 565 +57 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 91400 | £10100 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 87.7 +2.00 % 1.00 TC-1 TS-105 LE
Sub-Matrix: BIOTA Client sample ID B277M 2022-07-05 13:45
Laboratory sample ID LE2209121-007
Client sampling date / time 2022-07-05

Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .

- M-4-ADD B-PP-dry50 | LE
Sample Preparation
Digestion -] M-4 B-PB29-MW - LE
Total Metals/Major Cations 3
Arsenic 0.715 +0.146 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0616 | +0.0082 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 12.8 +26 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 3.83 +0.54 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 16.7 +1.7 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 323 +3.5 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 119 +12 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.234 +0.049 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 9.64 +1.93 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 872 + 87 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.117 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 17800 +1780 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 480 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 51.5* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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Work Order
Client

1 6 0of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

Client sampling date / time

B277J 2022-07-05 13:45

LE2209121-008

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
Antimony 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.247 +0.032 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 58.2 +58 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 24.6 +25 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 56.7 7.7 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 11.6 +2.1 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1020 + 102 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.163 +0.036 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 28.8 +29 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 862 +89 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 225 +23 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 155 +16 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 73200 +8120 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 36.6 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: SOIL Client sample 1D B277V 2022-07-05 14:10
Laboratory sample ID LE2209121-009

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
Milling - PP-mill S-PP-mil LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations
Antimony 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TCA1 S-SFMS-16 LE
Cadmium 0.199 +0.029 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 103 +10 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 28.2 +28 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 67.9 +9.2 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 10.4 +1.9 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1050 + 105 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.103 +0.023 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 49.8 +5.0 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 733 +77 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 236 +24 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 265 +27 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 69500 +7710 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 58.6 +2.00 % 1.00 ‘ TC-1-ADD TS-105 LE
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: LE2209121
: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

Client sampling date / time

B277_0M 2022-07-05 13:50

LE2209121-010

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- M-4-ADD | B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 | B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.149 +0.041 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0225 | +0.0032 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 3.52 +0.70 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 1.05 +0.15 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 7.43 +0.74 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 1.95 +0.21 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 30.0 +3.0 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0616 | +0.0184 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 2.90 +0.58 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 7.64 +0.81 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0543 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 4480 + 448 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 343 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 9.81* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 309* - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D B277_0J 2022-07-05 13:50

Laboratory sample ID LE2209121-011
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.172 +0.022 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.210 +0.030 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 49.0 +49 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 18.7 +1.9 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 43.0 +58 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 12.2 +2.2 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 779 +78 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.172 +0.038 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 22.0 +22 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 677 +71 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 190 +19 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 67.0 +6.7 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 62100 + 6890 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters
Dry matter @ 105°C % 1.00 TC-1-ADD TS-105 LE
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Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

Client sampling date / time

B306M 2022-07-05 10:30

LE2209121-012

2022-07-05

Parameter ‘ Result MU ‘ ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.573 +0.118 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0454 | +0.0061 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 141 +28 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 4.24 +0.60 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 27.9 +28 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 15.1 +1.6 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 145 +15 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.252 +0.052 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 11.2 +23 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 346 +35 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.118 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 17600 + 1760 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 629 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 48.5* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 83.5* - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D B306J 2022-07-05 10:30

Laboratory sample ID LE2209121-013
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.209 +0.025 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.208 +0.030 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 71.7 +7.2 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 37.6 +3.8 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 72.9 +9.9 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 10.2 +1.9 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1430 + 143 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.164 +0.036 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 394 +4.0 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 812 + 84 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 293 +29 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 182 +18 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 83600 + 9280 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters 1
Dry matter @ 105°C 1.00 TC-1-ADD TS-105 LE
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Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

Client sampling date / time

B266M 2022-07-06 16:50

LE2209121-014

2022-07-05

Parameter ‘ Result MU ‘ ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.845 +0.171 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.185 +0.024 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 24.0 +4.8 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 10.3 +15 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 31.1 +3.1 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 14.4 +1.6 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 351 +35 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.158 +0.034 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 19.7 +3.9 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 948 +95 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0516 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 29800 + 2980 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 835 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 93.3* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 65.1* - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D B266J 2022-07-06 16:50

Laboratory sample ID LE2209121-015
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.169 +0.021 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.354 +0.041 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 79.4 +79 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 41.6 +4.2 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 76.4 +10.3 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 10.5 +1.9 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1720 +172 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.100 +0.023 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 454 +4.5 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1020 +105 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 335 + 34 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 138 +14 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 101000 | + 11200 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters 1
Dry matter @ 105°C 1.00 TC-1-ADD TS-105 LE
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: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

B266V 2022-07-06 17:00

LE2209121-016

Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1

0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.206 +0.029 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 143 + 14 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 50.1 +5.0 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 115 + 16 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 3.14 +0.57 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1780 +178 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.0606 | +0.0144 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 80.4 +8.0 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 831 + 86 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 353 +35 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 129 +13 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 106000 | + 11700 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 45.9 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID SN1-85M 2022-07-06 15:10

Laboratory sample ID LE2209121-017
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE

Sample Preparation

- \ M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic 0.0999 | +0.0342 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0285 | +0.0040 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 3.55 +0.71 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 0.772 +0.109 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 8.18 +0.82 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 1.71 +0.18 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 30.2 +3.0 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.127 +0.029 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 217 +0.43 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 423 +4.2 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0751 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 3960 + 396 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 366 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 11.6 * - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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1 11 0f 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

SN1-85J 2022-07-06 15:10

LE2209121-018

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
0.0500 TCA1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.242 +0.032 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 100 +10 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 48.7 +4.9 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 108 +15 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 4.14 +0.75 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1850 +185 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.0624 | +0.0147 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 53.6 +5.4 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1290 +131 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 383 +38 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 123 +12 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 103000 | + 11400 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 57.4 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID SN1-85-0M 2022-07-06 15:20
Laboratory sample ID LE2209121-019
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE
Sample Preparation
- \ M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic 0.173 +0.044 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0433 | +£0.0059 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 9.77 +1.95 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 3.51 +0.49 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 14.3 +14 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 1.71 +0.18 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 120 +12 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.312 +0.064 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 7.51 +1.50 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 15.0 +1.5 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0980 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 10300 + 1030 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 550 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 336~ - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

SN1-85-0J 2022-07-06 15:20

LE2209121-020

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
0.0500 TCA1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.248 +0.032 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 127 +13 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 454 +4.5 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 97.3 +13.2 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 11.6 +2.1 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1600 + 160 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.129 +0.029 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 70.1 +7.0 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 915 +94 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 323 +32 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 103 +10 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 92600 | + 10300 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 59.6 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: SOIL Client sample ID SN1-85-V 2022-07-06 15:25
Laboratory sample ID LE2209121-021
Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
Milling - PP-mill S-PP-mil LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations
Antimony 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TCA1 S-SFMS-16 LE
Cadmium 0.266 +0.034 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 144 +14 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 57.5 +58 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 157 +21 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 2.18 +0.39 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 2130 +213 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TCA1 S-SFMS-16 LE
Nickel 79.2 +79 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1200 +122 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 453 +45 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 134 +13 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 119000 | + 13200 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 69.4 +2.00 % 1.00 ‘ TC-1-ADD TS-105 LE
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: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

SN1-42M 2022-07-06 13:35

LE2209121-022

Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- M-4-ADD | B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 | B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.462 +0.097 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0572 | +0.0077 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 17.7 +3.5 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 8.13 +1.15 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 26.5 +27 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 6.01 +0.65 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 331 + 33 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.122 +0.028 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 12.9 +26 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 150 +15 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0639 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 25800 + 2580 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 721 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 89.5* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 59.0 * - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D SN1-42J 2022-07-06 13:35

Laboratory sample ID LE2209121-023
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.237 +0.027 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic 3.47 +0.63 mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.307 +0.037 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 98.0 +9.8 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 46.5 +4.7 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 92.5 +12.5 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 12.8 +23 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1820 +182 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.0912 | +0.0208 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 58.9 +59 mg/kg DW 2.00 TCA1 S-SFMS-16 LE
Sulfur 1180 +120 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 370 +37 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 159 +16 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 103000 | + 11400 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters
Dry matter @ 105°C % 1.00 TC-1-ADD TS-105 LE
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Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

SN1-42V 2022-07-06 14:45

LE2209121-024

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
Antimony 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.256 +0.033 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 68.0 +6.8 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 42.4 4.2 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 825 +11.2 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 4.56 +0.83 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1710 +171 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.0546 | +0.0131 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 37.7 +3.8 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1170 +119 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 381 +38 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 162 +16 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 105000 | + 11700 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 47.7 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID SN1-9M 2022-07-06 13:40
Laboratory sample ID LE2209121-025
Client sampling date / time 2022-07-05

Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .

- M-4-ADD B-PP-dry50 | LE
Sample Preparation
Digestion -] M-4 B-PB29-MW - LE
Total Metals/Major Cations 3
Arsenic 0.466 +0.097 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0541 | £0.0073 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 6.80 +1.36 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 2.84 +0.40 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 13.4 +1.3 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 4.40 +0.47 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 82.6 +8.3 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.185 +0.039 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 214 +43 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 141 +14 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.178 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 9120 +912 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 536 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 26.7* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE




Page
Work Order
Client

1 15 of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

SN1-9J 2022-07-06 13:40

LE2209121-026

Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1

0.0500 TCA1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.126 +0.025 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 49.8 +5.0 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 16.6 +1.7 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 41.7 +56 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 242 +4.4 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 641 + 64 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.284 +0.063 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 35.6 +3.6 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 845 +87 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 152 +15 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 113 + 11 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 45100 +5010 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 34.8 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID SN1-3M 2022-07-06 12:55

Laboratory sample ID LE2209121-027
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE

Sample Preparation

- \ M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic 0.379 +0.081 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0430 | +0.0058 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 10.6 +2.1 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 3.65 +0.52 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 26.0 +26 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 5.90 +0.63 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 100 +10 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0557 | +0.0176 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 14.7 +29 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 69.1 +6.9 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.584 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 10200 + 1020 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 429 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 243* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

SN1-3J 2022-07-06 12:55

LE2209121-028

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
0.0500 TCA1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.284 +0.035 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 83.9 +84 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 37.7 +3.8 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 79.3 +10.7 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 19.0 +3.4 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1510 +151 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.126 +0.028 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 453 +45 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 904 +93 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 306 + 31 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 129 +13 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 91000 | +10100 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 53.0 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID SN1-3-0M 2022-07-06 13:00
Laboratory sample ID LE2209121-029
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE
Sample Preparation
- \ M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic 0.178 +0.045 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0349 | +£0.0048 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 5.06 +1.01 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 1.80 +0.25 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 12.6 +1.3 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 2.26 +0.24 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 425 +43 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0580 |+0.0179 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 8.78 +1.76 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 21.2 +2.1 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.203 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 4610 + 461 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 336 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 12.2* mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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Sub-Matrix: SOIL

Client sample ID

Laboratory sample ID
Client sampling date / time

SN1-3-0J 2022-07-06 13:00

LE2209121-030

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
Antimony 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.159 +0.026 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 172 +17 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 36.9 +3.7 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 118 + 16 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 20.6 +37 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1220 +122 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.0799 | +0.0184 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 85.0 +85 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 681 +72 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 270 +27 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 80.6 +8.1 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 78300 + 8680 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 48.8 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID SU2-2M 2022-07-06 12:15
Laboratory sample ID LE2209121-031
Client sampling date / time 2022-07-05

Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .

- M-4-ADD B-PP-dry50 | LE
Sample Preparation
Digestion -] M-4 B-PB29-MW - LE
Total Metals/Major Cations 3
Arsenic 0.244 +0.056 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0415 | +0.0056 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 5.63 +1.12 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 1.80 +0.25 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 14.5 +15 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 6.00 +0.65 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 47.5 +4.8 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0626 | +0.0185 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 9.81 +1.96 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 26.8 +27 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.160 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 5800 + 580 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 333 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 15.1* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

SU2-2J 2022-07-06 12:15

LE2209121-032

Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1

0.0500 TCA1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.117 +0.024 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 37.9 +3.8 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 1.7 +1.2 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 334 +45 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 20.9 +3.8 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 519 + 52 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.253 +0.056 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 17.9 +1.8 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 581 +62 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 134 +13 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 437 t4.4 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 41500 + 4600 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 25.4 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample 1D SU2-0M 2022-07-06 12:15

Laboratory sample ID LE2209121-033
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE

Sample Preparation

- \ M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic 0.246 +0.057 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0497 | +£0.0067 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 4.58 +0.92 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 1.37 +0.19 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 11.6 +1.2 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 5.37 +0.58 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 31.0 +3.1 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.328 +0.067 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 10.6 +2.1 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 21.4 +22 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.179 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 4720 + 472 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 348 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 11.9* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

Client sampling date / time

SU2-0J 2022-07-06 12:15

LE2209121-034

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
Antimony 0.0500 TC-1 S-SEMS-16 LE
Arsenic 3.08 +0.56 mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.258 +0.033 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 74.8 +7.5 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 38.0 +3.8 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 80.7 +10.9 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 23.1 +4.2 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1490 + 149 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.378 +0.084 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 44.0 +4.4 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1060 +108 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 320 +32 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 104 +10 mg/kg DW 4.00 TCA1 S-SFMS-16 LE
Iron 89800 + 9970 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 47.0 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample 1D H48M 2022-07-06 11:10
Laboratory sample ID LE2209121-035
Client sampling date / time 2022-07-05

Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .

- M-4-ADD B-PP-dry50 | LE
Sample Preparation
Digestion - M-4 B-PB29-MW - LE
Total Metals/Major Cations 3
Arsenic 0.226 +0.053 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0359 | +0.0049 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 10.6 +2.1 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 3.81 +0.54 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 18.0 +1.8 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 4.66 +0.50 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 89.6 +9.0 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.212 +0.045 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 14.2 +28 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 145 +15 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.144 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 9730 +973 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 446 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 28.3* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

Client sampling date / time

H48J 2022-07-06 11:10

LE2209121-036

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
Antimony 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.294 +0.036 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 100 +10 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 50.2 +5.0 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 92.9 +12.6 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 9.82 +1.78 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1850 +185 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.0907 | +0.0207 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 55.4 +55 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1020 + 104 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 378 +38 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 135 +14 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 110000 | + 12200 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 55.5 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID H49M 2022-07-06 10:15
Laboratory sample ID LE2209121-037
Client sampling date / time 2022-07-05

Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .

- M-4-ADD B-PP-dry50 | LE
Sample Preparation
Digestion -] M-4 B-PB29-MW - LE
Total Metals/Major Cations 3
Arsenic 0.352 +0.076 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0393 | +0.0053 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 10.7 +2.1 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 3.26 +0.46 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 24.5 +25 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 7.85 +0.84 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 85.2 +8.5 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.168 +0.036 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 14.0 +28 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 230 +23 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.227 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 11500 + 1150 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 531 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 27.7* mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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1 21 0f 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

H49J 2022-07-06 10:15

LE2209121-038

Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1

0.0500 TCA1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.207 +0.030 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 80.8 +8.1 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 247 +25 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 60.1 +8.1 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 19.6 +3.6 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 949 +95 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.206 +0.046 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 45.0 +45 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 669 +71 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 195 +20 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 119 +12 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 64200 +7130 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 337 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID H49-0M 2022-07-06 10:20

Laboratory sample ID LE2209121-039
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE

Sample Preparation

- \ M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic 0.317 +0.069 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0420 | +0.0057 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 12.3 +25 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 5.82 +0.82 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 36.4 +3.6 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 4.70 +0.51 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 164 +16 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0650 |+0.0188 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 15.3 +3.1 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 36.8 +3.7 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.102 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 13000 + 1300 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 559 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 359* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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1 22 of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

H49-0J 2022-07-06 10:20

LE2209121-040

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.216 +0.030 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 125 +13 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 53.5 +54 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 114 +15 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 3.64 +0.66 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1970 +197 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 67.6 +6.8 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 928 + 96 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 417 +42 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 117 +12 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 111000 | + 12300 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 56.0 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID H10M 2022-07-08 9:10
Laboratory sample ID LE2209121-041
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE
Sample Preparation
- M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic 0.107 +0.035 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.143 +0.019 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 5.30 +1.06 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 2.53 +0.36 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 10.3 +1.0 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 3.97 +0.43 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 131 +13 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0379 | +0.0156 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 7.45 +1.49 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 750 +75 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0537 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 4630 +463 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 1150 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 10.5* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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1 23 of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

H10J 2022-07-08 9:10

LE2209121-042

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
Antimony mg/kg DW 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.154 +0.026 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 267 +27 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 48.5 +4.9 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 129 +18 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 3.02 +0.55 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1440 + 144 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 142 +14 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 362 +43 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 277 +28 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 154 +15 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 82300 +9130 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 50.5 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: SOIL Client sample 1D H10V 2022-07-08 9:20

Laboratory sample ID LE2209121-043

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
Milling - PP-mill S-PP-mil LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations
Antimony mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TCA1 S-SFMS-16 LE
Cadmium 0.134 +0.025 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 350 +35 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 53.6 +54 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 133 +18 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 2.52 +0.46 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1450 + 145 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TCA1 S-SFMS-16 LE
Nickel 155 +16 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 307 +38 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 279 +28 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 907 +91 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 79400 + 8810 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 89.5 +2.00 % 1.00 ‘ TC-1-ADD TS-105 LE
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1 24 of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

Client sampling date / time

H13M 2022-07-08 10:20

LE2209121-044

2022-07-05

Parameter ‘ Result MU ‘ ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.152 +0.041 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0632 | +0.0084 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 5.89 +1.18 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 2.54 +0.36 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 10.9 +1.1 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 3.44 +0.37 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 98.9 +9.9 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0582 | +0.0179 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 5.37 +1.07 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 194 +19 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0803 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 8600 + 860 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 678 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 25.6* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 35.8* - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D H13J 2022-07-08 10:20

Laboratory sample ID LE2209121-045
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.144 +0.020 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.263 +0.034 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 125 +13 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 51.5 +52 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 94.7 +12.8 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 6.26 +1.13 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1810 + 181 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.0729 | +0.0169 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 86.6 +87 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 809 + 84 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 337 + 34 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 167 +17 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 99700 | + 11100 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters
Dry matter @ 105°C % 1.00 TC-1-ADD TS-105 LE
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: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

H13V 2022-07-08 10:40

LE2209121-046

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
0.0500 TCA1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.403 +0.045 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 99.3 +9.9 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 47.1 4.7 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 92.0 +12.4 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 7.78 +1.41 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1800 +180 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.116 +0.026 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 64.1 +6.4 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1290 +131 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 348 +35 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 1320 +132 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 107000 | + 11900 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 50.0 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID H13-0M 2022-07-08 10:30
Laboratory sample ID LE2209121-047
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE
Sample Preparation
- \ M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic <0.08 - mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0730 | +0.0097 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 3.30 +0.66 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 1.20 +0.17 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 5.07 +0.51 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 0.538 +0.058 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 34.9 +3.5 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0377 | +0.0156 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 4.06 +0.81 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 15.7 +1.6 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0395 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 2950 + 295 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 434 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 7.80* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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1 26 of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

H13-0J 2022-07-08 10:30

LE2209121-048

Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1

0.0500 TCA1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.165 +0.027 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 65.4 +6.5 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 21.9 2.2 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 48.5 +6.6 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 23.0 +4.2 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 821 + 82 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.182 +0.040 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 29.7 +3.0 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1300 +132 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 216 +22 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 69.0 +6.9 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 60900 + 6760 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 25.3 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample 1D H14M 2022-07-08 11:20

Laboratory sample ID LE2209121-049
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE

Sample Preparation

- M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic <0.08 - mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0846 | +0.0112 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 2.13 +0.43 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 1.03 +0.15 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 3.81 +0.38 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 2.38 +0.26 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 33.3 +3.3 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0486 | +0.0167 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 2.92 +0.59 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 264 + 26 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0504 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 2530 + 253 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 352 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 6.14 * - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

Client sampling date / time

H14J 2022-07-08 11:20

LE2209121-050

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
Antimony mg/kg DW 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.209 +0.030 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 143 + 14 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 43.7 +4.4 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 814 +11.0 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 7.64 +1.38 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1500 + 150 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.100 +0.023 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 91.2 +9.1 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1220 +124 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 279 +28 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 255 + 26 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 89400 + 9920 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 49.8 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: SOIL Client sample 1D H14V 2022-07-08 11:30
Laboratory sample ID LE2209121-051

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
Milling - PP-mill S-PP-mil LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations
Antimony mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TCA1 S-SFMS-16 LE
Cadmium 0.0734 | +£0.0222 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 337 + 34 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 62.4 +6.2 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 141 +19 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead <1 - mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1580 +158 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.0774 | +0.0179 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 202 +20 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 363 +43 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 312 + 31 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 500 +50 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 95900 | + 10600 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 88.0 +2.00 % 1.00 ‘ TC-1-ADD TS-105 LE
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: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

Client sampling date / time

B234M 2022-07-08 14:20

LE2209121-052

2022-07-05

Parameter ‘ Result MU ‘ ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.410 +0.087 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0720 | +0.0096 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 124 +25 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 3.57 +0.50 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 16.7 +1.7 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 30.0 +3.2 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 107 + 11 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.260 +0.054 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 10.4 +2.1 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 710 +71 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.121 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 15000 + 1500 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 688 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 354+ - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 324* - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D B234J 2022-07-08 14:20

Laboratory sample ID LE2209121-053
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.206 +0.025 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic 3.48 +0.63 mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.146 +0.026 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 41.0 +4.1 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 18.1 +1.8 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 41.3 +56 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 12.0 +2.2 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 753 +75 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.161 +0.036 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 233 +24 mg/kg DW 2.00 TCA1 S-SFMS-16 LE
Sulfur 885 +91 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 156 +16 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 75.4 +7.6 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 56700 + 6290 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters 1
Dry matter @ 105°C 1.00 TC-1-ADD TS-105 LE




Page
Work Order
Client

1 29 of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

K5M 2022-07-08 14:00

LE2209121-054

Client sampling date / time 2022-07-05
Parameter ‘ Result MU ‘ ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.849 +0.172 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.216 +0.029 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 80.5 +16.1 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 28.9 +4.1 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 70.9 +7.1 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 14.4 +1.5 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 856 + 86 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0413 | +0.0159 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 66.6 +13.3 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 594 +60 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony <0.02 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 53700 + 5370 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 496 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 156 * - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 53.0 - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D K5J 2022-07-08 14:00
Laboratory sample ID LE2209121-055
Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
- P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.179 +0.022 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.220 +0.030 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 75.9 +7.6 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 39.2 +3.9 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 82.1 +11.1 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 9.53 +1.72 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1450 + 145 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.160 +0.036 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 46.7 +4.7 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1140 +116 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 289 +29 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 121 +12 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 94500 + 10500 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters 1
Dry matter @ 105°C 1.00 TC-1-ADD TS-105 LE
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Work Order
Client

: 30 of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

Client sampling date / time

S02-110M 2022-07-08 13:40

LE2209121-056

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.687 +0.140 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0982 | +0.0130 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 30.9 +6.2 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 8.88 +1.25 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 30.2 +3.0 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 13.6 +1.5 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 256 + 26 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.128 +0.029 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 26.1 +52 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 190 +19 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0601 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 25600 + 2560 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 694 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 73.0* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 40.5* - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D S02-110J 2022-07-08 13:40
Laboratory sample ID LE2209121-057
Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
- P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.268 +0.030 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic 3.46 +0.62 mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.220 +0.030 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 64.7 +6.5 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 33.2 +3.3 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 70.5 +95 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 13.7 +25 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1170 +117 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.233 +0.052 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 39.3 +3.9 mg/kg DW 2.00 TCA1 S-SFMS-16 LE
Sulfur 1000 +103 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 280 +28 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 184 +18 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 91300 + 10100 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters
Dry matter @ 105°C % 1.00 TC-1-ADD TS-105 LE
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Work Order
Client

1 310f 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

Client sampling date / time

K5-0M 2022-07-08 14:45

LE2209121-058

2022-07-05

Parameter ‘ Result MU ‘ ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.0858 | +0.0327 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0189 | +0.0028 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 4.57 +0.91 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 1.18 +0.17 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 6.11 +0.61 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 1.58 +0.17 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 274 27 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.112 +0.026 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 3.54 +0.71 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 8.85 +0.92 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0565 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 4700 + 470 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 447 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 12.0* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 27.7* - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D K5-0J 2022-07-08 14:45

Laboratory sample ID LE2209121-059
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.320 +0.035 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic 3.06 +0.56 mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.208 +0.030 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 51.9 +52 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 25.5 +2.6 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 52.4 +7.1 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 11.2 +2.0 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 965 +97 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.181 +0.040 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 30.9 +3.1 mg/kg DW 2.00 TCA1 S-SFMS-16 LE
Sulfur 948 +97 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 204 +20 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 87.9 +8.8 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 70400 | +7810 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters 1
Dry matter @ 105°C 1.00 TC-1-ADD TS-105 LE
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Work Order
Client

1 32 0f 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

Client sampling date / time

B255M 2022-07-08 16:10

LE2209121-060

2022-07-05

Parameter ‘ Result MU ‘ ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.854 +0.173 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.173 +0.023 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 33.6 +6.7 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 14.9 +2.1 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 48.0 +4.8 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 1.4 +1.2 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 531 + 53 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0624 | +0.0185 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 28.4 +57 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 465 +47 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0238 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 37900 + 3790 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 876 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 113* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 63.6 * - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D B255J 2022-07-08 16:10

Laboratory sample ID LE2209121-061
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.226 +0.026 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic 3.35 +0.61 mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.232 +0.031 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 85.5 +8.6 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 39.5 +4.0 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 77.2 +10.4 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 11.5 +21 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1500 + 150 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.155 +0.035 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 49.4 +5.0 mg/kg DW 2.00 TCA1 S-SFMS-16 LE
Sulfur 1240 +126 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 284 +28 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 140 +14 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 99000 + 11000 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters 1
Dry matter @ 105°C 1.00 TC-1-ADD TS-105 LE




Page
Work Order
Client

: 33 0f 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID
Laboratory sample ID

B255V 2022-07-08 16:25

LE2209121-062

Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1

0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.149 +0.026 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 89.1 +8.9 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 455 +4.6 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 99.0 +13.4 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 2.56 +0.46 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1670 + 167 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.122 +0.028 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 53.7 +5.4 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1170 +120 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 328 +33 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 126 +13 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 108000 | + 12000 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 53.0 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID B255-0M 2022-07-08 16:20

Laboratory sample ID LE2209121-063
Client sampling date / time 2022-07-05
Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
- M-4-ADD B-PP-dry50 | LE

Sample Preparation

- \ M-4 B-PB29-MW \ LE
Total Metals/Major Cations 3
Arsenic 0.0962 | +0.0338 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.0212 | +£0.0031 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 5.11 +1.02 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 1.94 +0.27 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 9.39 +0.94 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 1.15 +0.12 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 59.7 +6.0 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0487 | +0.0167 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 4.63 +0.93 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 10.5 +1.1 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0397 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 6420 + 642 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 400 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 17.1* mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE




Page
Work Order
Client

1 34 of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID

Laboratory sample ID
Client sampling date / time

B255-0J 2022-07-08 16:20

LE2209121-064

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
Antimony 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.152 +0.026 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 98.9 +9.9 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 31.4 +3.1 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 77.0 +10.4 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 25.7 +47 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1200 +120 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.156 +0.035 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 55.1 +55 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1000 +103 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 246 +25 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 92.3 +93 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 86400 + 9590 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 41.0 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: BIOTA Client sample ID K26M 2022-07-08 15:55
Laboratory sample ID LE2209121-065
Client sampling date / time 2022-07-05

Parameter Result MU Unit ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .

- M-4-ADD B-PP-dry50 | LE
Sample Preparation
Digestion -] M-4 B-PB29-MW - LE
Total Metals/Major Cations 3
Arsenic 0.869 +0.176 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.118 +0.016 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 28.5 +57 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 14.8 +2.1 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 49.1 +4.9 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 15.7 +17 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 488 +49 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.140 +0.031 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 38.4 77 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 142 +14 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0539 - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 39300 + 3930 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 787 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 111+ mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Physical Parameters
Dry Matter 105°C 1.0 M-4-ADD B-DW105 LE
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Work Order
Client

: 350f 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: SOIL

Client sample ID

Laboratory sample ID
Client sampling date / time

K26J 2022-07-08 15:55

LE2209121-066

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cat 1
Antimony mg/kg DW 0.0500 TC-1 S-SEMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.145 +0.026 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 252 +25 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 57.0 5.7 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 126 +17 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 4.97 +0.90 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1830 +183 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury 0.0794 | +0.0183 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 126 +13 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 766 +80 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 359 + 36 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 126 +13 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 112000 | + 12400 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 70.6 +2.00 % 1.00 TC-1-ADD TS-105 LE
Sub-Matrix: SOIL Client sample 1D K26V 2022-07-08 15:50
Laboratory sample ID LE2209121-067

Client sampling date / time 2022-07-05
Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation .
Milling - PP-mill S-PP-mil LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations
Antimony mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TCA1 S-SFMS-16 LE
Cadmium 0.118 +0.024 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 134 +13 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 46.0 +4.6 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 111 +15 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 1.80 +0.33 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1790 +179 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TCA1 S-SFMS-16 LE
Nickel 77.8 +78 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 337 +41 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 284 +28 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 130 +13 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 99200 | + 11000 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 90.0 +2.00 % 1.00 ‘ TC-1-ADD TS-105 LE
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Work Order
Client

: 36 of 38
: LE2209121
: Mannvit Engineering

Sub-Matrix: BIOTA

Client sample ID
Laboratory sample ID

Client sampling date / time

S$02-142M 2022-07-08 15:40

LE2209121-068

2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation

- M-4-ADD B-PP-dry50 - LE
Sample Preparation
Digestion Yes -] M-4 B-PB29-MW - LE
Total Metals/Major Cations
Arsenic 0.276 +0.062 mg/kg DW 0.0800 M-4 B-SFMS-29 LE
Cadmium 0.164 +0.022 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Chromium 11.3 +23 mg/kg DW 0.0300 M-4 B-SFMS-29 LE
Cobalt 4.83 +0.68 mg/kg DW 0.00500 M-4 B-SFMS-29 LE
Copper 19.9 +2.0 mg/kg DW 0.100 M-4 B-SFMS-29 LE
Lead 6.91 +0.74 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Manganese 177 +18 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Mercury 0.0572 | +0.0178 mg/kg DW 0.0100 M-4 B-SFMS-29 LE
Nickel 10.4 +2.1 mg/kg DW 0.0400 M-4 B-SFMS-29 LE
Zinc 269 +27 mg/kg DW 0.200 M-4 B-SFMS-29 LE
Antimony 0.0708 mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Iron 15800 + 1580 mg/kg DW 0.500 M-4-ADD B-SFMS-29 LE
Sulfur 702 - mg/kg DW 50.0 M-4-ADD B-SFMS-29 LE
Vanadium 416* - mg/kg DW 0.0200 M-4-ADD B-SFMS-29 LE
Dry Matter 105°C 55.0 * - % 1.0 ‘ M-4-ADD B-DW105 LE
Sub-Matrix: SOIL Client sample 1D S02-142J 2022-07-08 15:40

Laboratory sample ID LE2209121-069
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘ Issuer
Sample Pre-Preparation
Milling - PP-mill S-PP-mill LE
Drying - TC-1-ADD S-PP-dry50 LE
Sample Preparation
Digestion - P-TOT-HB S-PA16-HB LE
Total Metals/Major Cations 3
Antimony 0.138 +0.019 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.196 +0.029 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 59.2 +59 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Cobalt 45.7 +4.6 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 70.4 +95 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Lead 4.39 +0.79 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 1630 + 163 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Mercury 0.0801 |+0.0184 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 437 t4.4 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1050 +107 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 359 + 36 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 186 +19 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 110000 | + 12200 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Physical Parameters
Dry matter @ 105°C % 1.00 TC-1-ADD TS-105 LE
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Work Order 1 LE2209121
Client : Mannvit Engineering
Sub-Matrix: SOIL Client sample ID S02-142V 2022-07-08 15:45
Laboratory sample ID LE2209121-070
Client sampling date / time 2022-07-05

Parameter ‘ Result ‘ LOR ‘ Package Method ‘Issuer

Sample Pre-Preparation

| Milling ‘ ‘ - PP-mill S-PP-mill LE
- TC-1-ADD S-PP-dry50 LE
- P-TOT-HB S-PA16-HB LE

Total Metals/M )
mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Arsenic <3 - mg/kg DW 3.00 TC-1 S-SFMS-16 LE
Cadmium 0.413 + 0.046 mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Chromium 79.6 +8.0 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Cobalt 52.8 +5.3 mg/kg DW 0.100 TC-1 S-SFMS-16 LE
Copper 88.2 +11.9 mg/kg DW 1.00 TCA1 S-SFMS-16 LE
Lead 3.00 +0.54 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Manganese 2170 +217 mg/kg DW 1.00 TC-1 S-SFMS-16 LE
Mercury <0.05 - mg/kg DW 0.0500 TC-1 S-SFMS-16 LE
Nickel 53.2 +53 mg/kg DW 2.00 TC-1 S-SFMS-16 LE
Sulfur 1200 +122 mg/kg DW 100 TC-1 S-SFMS-16 LE
Vanadium 423 +42 mg/kg DW 0.500 TC-1 S-SFMS-16 LE
Zinc 340 +34 mg/kg DW 4.00 TC-1 S-SFMS-16 LE
Iron 125000 | + 13800 mg/kg DW 20.0 TC-1-ADD S-SFMS-16 LE
Dry matter @ 105°C 42.2 +2.00 % ' ‘ 1.00 TC-1-ADD TS-105 LE

The end of result part of the certificate of analysis

Brief Method Summaries

Analytical Method's Method Reference

B-DW105* Determination of dry matter at 105°C according to SE-SOP-0067 (SS-EN 15934:2012).

B-EU-not* Sample from outside EU

B-PP-dry50* Sample dried at 50°C

B-SFMS-29 Determination of metals in biota according to SS-EN ISO 17294-2:2016, US EPA Method 200.8:1994. Prior to analysis the
sample is digested according to B-PB29-MW.

S-PP-dry50 Sample dried at 50°C.

S-SFMS-16 Determination of metals in solids by ICP-SFMS according to SS-EN ISO 17294-2:2016 and US EPA Method 200.8:1994. Prior
to analysis the sample is digested according to S-PA16-HB.

TS-105 Determination of dry weight (DW) according to SS-EN 15934:2012 ed 1.

Preparation Methods Method Reference

B-PB29-MW Nitric acid/Hydroperoxide digestion in microwave oven in microwave oven according to SE-SOP-0041 (SS-EN 13805:2014).

S-PA16-HB Total digestion in nitric/hydrochloric/hydrofluoric acid in hotblock according to SE-SOP-0039 (SS-EN 13656:2003).

S-PP-mill Milling according to ISO 11464:2006.
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Work Order 1 LE2209121
Client : Mannvit Engineering
Key: LOR = Limit of reporting represents the standard LOR for the respective parameters in each method. Note that limits of reporting may be

affected if, e.g. additional dilution was required because of matrix effects, or the sample quantity was limited.

MU = Measurement Uncertainty
* = Symbol succeding any result indicates laboratory or subcontractor non-accredited test.

Measurement Uncertainty:

The uncertainty is given as extended uncertainty (according to the definition in "Guide to the Expression of Measurement”,
JCGM 100:2008 Corrected version 2010) calculated with a coverage factor of 2, which give level of approximately 95%.
Measurement of uncertainty is reported only for detected substances with levels above the reporting limits.

The uncertainty from subcontractors is often given as extended uncertainty calculated with a coverage factor of 2. Contact
the laboratory for further information.

Issuing lab

Issuer

LE The analysis is provided by ALS Scandinavia AB Lulea, Aurorum 10 Luled Sweden 977 75 Accredited by: SWEDAC Accreditation
Number: 2030
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