Nu antligen kan vi ta itu med varldens storsta forgiftningskatastrofer.

Naturligt forekommande arsenik i brunnsvattnet i Bangladesh ar enligt WHO
varldens genom tiderna storsta forgiftningskatastrof.

Fluorid i brunnsvatten ar en annan forgiftningskatastrof som annu inte har
uppmarksammats pa samma satt internationellt.

Dessa katastrofer har uppkommit nyligen.

Professor Dipankar Chakraborty fran Kolkata i Vastbengalen var den forste som
faste varldens uppmarksamhet p& problemet. Ar 1995 organiserade han en
internationell konferens om arsenik i brunnsvatten i Kolkata och problemet
uppmarksammades sa smaningom av myndigheter och internationella media.

Allt fler floder och sjoar har under senare tid blivit otjanliga for dricksvatten pa
grund av fororeningar fran jordbruk, stadsavlopp och industri. Som alternativ
har man borrat brunnar. Pa manga omraden innehaller emellertid grundvattnet
skadliga naturliga amnen som radon, uran, fluorid och arsenik. (Alla dessa
amnen tas bort av var utrustning.)

Eftersom vi arbetade pa KTH med en utomordentligt effektiv metod for att
rena vatten tog professor Gunnar Jacks kontakt med oss och berattade om
problemen med arsenik i Indien och Bangladesh. Han var god van med
Professor Chakraborty och inte langt senare fick vi forfragningar fran Asiatiska
Investeringsbanken som hade fatt kannedom om var teknik. De bad oss bland
annat att ta kontakt centralt med Varldsbanken, vilket vi gjorde.

Kére herr Saask,

Paul Wolfowitz, chef for Varldsbanken, har bett mig att svara pa ditt brev daterat den 6e september
2005, om en l6sning pa arsenikproblemet i Bangladesh.

Tack for brevet och presentationen som kommer att foras vidare till vart landteam och delas med
lampliga tekniska specialister som arbetar med arsenikproblemet. Som du mycket riktigt har noterat,
ar arsenik en fortlépande och svar utvecklingsutmaning i Bangladesh. Varldsbanken och andra
givarorganisationer arbetar med regeringen for att bedéma majliga |6sningar. Darfor uppskattar vi din
uppfoljning fran motet med James Wolfensohn 2001.”

(Paul Wolfensohn var president 1995-2005 och Paul Wolfowitz 2005 - 2007).



Eftersom det inte fanns etablerade tekniker for att ta bort dessa giftiga amnen
tvingades miljontals manniskor att dricka halsovadligt vatten.

Vi hade redan da tekniken och gjorde labtester pa Karolinska Institutet for att
verifiera.

Efter manga modosamma ar har vi nu, ar 2023, lyckats fa fram en kommersiell
utrustning som kan l6sa problemet.

Ett stort antal brunnar har héga halter av halsovadliga amnen.

Uppskattad férekomst av skadliga mdngder av arsenik i brunnar i Bangladesh

The estimated occurrence of harmful levels of arsenic in tubewells in Bangladesh
is alarmingly high, making it one of the largest cases of mass poisoning in history.
In recent times it has been established that arsenic contamination in
groundwater is present in 62 districts of Bangladesh among 64 districts
[Rahaman et al., 2022], as shown in Fig. 1. Tubewells are considered as one of
the main sources of drinking water in rural areas of Bangladesh and the arsenic-
contaminated tubewells are distributed in the entire country [Ahmad et al,,
2018]. Tubewell water is the primary source of drinking water for approximately
97 percent of the rural population of Bangladesh [Rahaman et al., 2022]. In 2000,
about 11 million tubewells were present in Bangladesh where half of the
tubewells had been projected to supply drinking water with an arsenic
concentration more than the national standard (50 pg/L) [Smith et al., 2000].
According to a feasibility report published in 2015 by DPHE showed that about
29% wells supply drinking water with an arsenic concentration more than the
Bangladesh drinking water standard limit of 50 pg/L (Fig. xx) [DPHE, GoB 2015;
http://www.dphe.gov.bd/site/page/b8e6dbfe-bcf0-4280-a267-
92491862d382/].



http://www.dphe.gov.bd/site/page/b8e6dbfe-bcf0-4280-a267-9a491862d382/
http://www.dphe.gov.bd/site/page/b8e6dbfe-bcf0-4280-a267-9a491862d382/
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Fig. 1. Scenarios of arsenic contamination in Bangladesh. (A) Distribution of
arsenic concentration ranges in all geomorphological regions [Chakraborti et
al., 2015]; (B) Arsenic contaminated wells in Bangladesh [DPHE, GoB 2015].
Uppskattad forekomst av skadliga mdngder av arsenik i brunnar i andra delar
av vdérlden

The natural contamination of As in groundwater has been reported worldwide,
and the majority of these belong to South Asian and South American regions [see
Fig. 2; Podgorski and Berg, 2020]. Nearly 108 countries of the globe affected by
arsenic contamination in groundwater. More than 230 million people, including
180 million from Asia are at risk. However, the South and Southeast Asian Belt is
considered as the most arsenic polluted areas including India, Bangladesh,
Nepal, Vietnam and China [Podgorski and Berg, 2020]. The developed countries,
like USA and Canada, also experience widespread levels of arsenic contamination
in groundwater although the concentrations are characteristically lower in
comparison with the Asian countries. Here are some notable examples:

West Bengal, India: Similar to Bangladesh, West Bengal faces severe arsenic
contamination in groundwater, affecting millions of people with risks of chronic
arsenicosis.

Argentina: Parts of Argentina, especially in the Chaco-Pampean Plain, have
high levels of arsenic in groundwater, leading to endemic health issues among
the population.



Chile: Northern Chile has experienced arsenic contamination due to both
natural sources and mining activities, with historical exposure levels significantly
impacting public health.

United States: Certain areas, particularly in the western states, have been
found to have elevated arsenic levels in groundwater, affecting private well
users.

China: Several provinces, including Inner Mongolia, Shanxi, and Xinjiang, have
reported high arsenic levels in groundwater, posing health risks to local
communities.

Pakistan: High levels of arsenic have been detected in the Punjab region,
affecting a large number of people with potential health risks from drinking
contaminated water.
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Fig. 2. Arsenic concentrations, excluding those known to originate from a depth
greater than 100 m. The geographical distribution of data is indicated by
continent [Podgorski and Berg, 2020].
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Fig. 3. Proportions of land area and population potentially affected by arsenic
concentrations in groundwater exceeding 10 mg/liter by continent [Podgorski
and Berg, 2020].



Uppskattad forekomst av skadliga mdéngder av fluorid i brunnar i Indien

Fluorid férekommer naturligt i grundvatten i manga delar av Indien, inklusive delstaterna
Andhra Pradesh, Telangana, Gujarat, Rajasthan, Punjab och Karnataka. Uppskattningsvis 66
miljoner manniskor i Indien utsatts for fluoridnivaer i dricksvatten som éverskrider den
rekommenderade gransen pa 1,5 mg/L.

Den nedslaende karta av Indien visar uppskattade férekomster av skadliga mangder fluorid i
brunnar. De moérkare omradena representerar regioner med hdgre koncentrationer av fluorid.
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Arsenik i brunnsvattnet kan orsaka féljande sjukdomar

Bangladesh as a single nation has experienced the worst arsenic poisoning public
health hazard and the WHO considered this issue as the “largest mass poisoning
of a population in history” [Smith et al., 2000]. Arsenic has both chronic (e.g.,
cancers and skin lesions) and acute (e.g., nausea, vomiting, burning in the stomach
andesophagus, abdominal pain, and diarrhea) toxic effects on human health
[Bjorklund et al., 2020]. Arsenic exposure-linked common adverse health
consequences include cancers in the lung, bladder, kidney, skin, and liver,
neurological disorders, cardiovascular diseases, hypertension, gangrene, diabetes,
and respiratory diseases, renal and reproductive diseases [Rahaman et al. 2022].
The chronic arsenic toxicity (poisoning) through drinking water is not detectable
in its early stages, it takes several years to visible impact on human health. Arsenic
exposure also has detrimental effects on child health and development. Maternal
arsenic exposure during pregnancy has an association with increased risk of infant
mortality, spontaneous abortion, stillbirth, preterm birth, low birth weight,
delayed child growth, un-healthy immune system, lower 1Q, neurotoxicity, and
neurodevelopmental impairment. However, the degree of arsenic poisoning
mainly depends on the amount of arsenic intake, nutritional status, exposure
duration and immune response of the individual. The hallmarks of chronic arsenic
toxicity are skin lesions (e.g., arsenicosis). Arsenicosis is not a local problem in
Bangladesh, but a global problem whereas Asian countries such as Bangladesh,
India, and China are the worst affected countries. As arsenicosis is the most
reported adverse health consequence of chronic arsenic exposure in Bangladesh,
the following subsection will give a broad picture of arsenicosis in Bangladesh
[Rahaman et al. 2022].



Fig. 4. Skin abnormalities (i.e., Arsenicosis; Melanosis; Keratosis): a hallmark of chronic
arsenic exposure. (A) Arsenic-affected hands and feet of a boy [Jahan, 2016]. (B) Skin
abnormalities of a woman’s hands [HRW, 2016]. (C) Melanosis on chest of an adult male
[Ahmad and Khan, 2015]. (D) Keratosis of sole [Ahmad and Khan, 2015].

Table 1.
Adverse health consequences due to arsenic exposure [Rahaman et al. 2022].
Human Body symptom Adverse health consequences
Cardiovascular system Various cardiovascular disease, peripheral vascular disease,
coronary heart disease, peripheral arterial disease, stroke,
hypertension, cardiomyopathy, raynauds syndrome, cardiac
arrhythmia.
Nervous system Peripheral neuropathy, polyneuropathy, EEG abnormalities,

muscle cramps, numbness, spontaneous pain, hearing loss,
cognitive disorders, encephalopathy and, in extreme cases,
hallucinations, disorientation and agitation.

Hepatic system Hepatic fibrosis, cirrhosis, non-cirrhotic portal fibrosis,
angiosarcoma, hepatic necrosis, gastrointestinal lesion,
hepatomegaly, hepatoportal sclerosis, liver cancer.

Renal system Renal cancer, chronic kidney disease, acute renal failure,
acute tubular necrosis, proteinuria, glomerular damage,
kidney cancer.

Hematological system Anemia, leukopenia, pancytopenia, thrombocytopenia,
extravascular hemolysis, Leukemia.

Endocrine system Hyperthyroidism, diabetes mellitus, pancreatic cancer.

Reproductive system Reproductive dysfunctions, prostate cancer, infertility, low
sperm quality, premature delivery, spontaneous abortion, and
stillbirth.

Respiratory system Chronic cough, shortness of breath, bronchiectasis, chronic

obstructive pulmonary disease, lung cancer.
Fluorid i brunnsvattnet kan orsaka féljande sjukdomar




10

Halsoeffekter:

Hoga halter av fluorid i dricksvatten kan leda till fluoros, en sjukdom som drabbar tander och
ben. | milda fall kan fluoros orsaka missfargning av tander. | allvarligare fall kan det leda till
skelettdeformiteter och funktionsnedsattning.

Lista pa symptom och illustrationer

Har ar en sammanfattning av hilsokonsekvenserna relaterade till fluor i dricksvatten:

1. Tandfluoros: Overdriven exponering for fluor kan leda till tandfluoros, vilket visar sig
som forandringar i tandemaljen. Dessa forandringar kan variera fran knappt
markbara vita flackar till missfargning och gropar pa tanderna.

2. Skelettfluoros: Liknande tandfluoros, men paverkar benen istallet for tanderna.
Skelettfluoros kan paverka benbildning, vavnadsstruktur och forsvaga skelettet.

3. Haogre risk fér neuroutvecklingsstérningar: Aven om bevisen inte ir entydiga finns
det farhagor att 6verdriven fluoridkonsumtion kan vara forknippad med en 6kad risk
for neuroutvecklingsstorningar.

Tabell 2: Fluoridhalt (mg/liter) i dricksvatten och tillhérande konsumtionsrad.

Fluoridhalt, Halsoeffekt Konsumtionsrad
mg/L

<0,8 Dricksvattnet ger ett begransat
kariesskydd.

0,8-1,2 Dricksvattnet har kariesforebyggande
effekt.

1,3-1,5 Dricksvattnet har kariesférebyggande |Vattnet bor ej ges i storre omfattning till barn
effekt. Risk for tandemaljflackar. under 0,5 ars alder (t.ex. ej anvandas till

brostmjolksersattning).

1,5-4,0 Dricksvattnet har kariesforebyggande |Vattnet bor endast ges i begransad
effekt. Risk for tandemaljflackar. omfattning till barn under 1,5 ars alder.
4,1-5,9 Risk for tandemaljflackar. Vattnet bor endast ges i begransad

omfattning till barn under 7 ar och endast vid
enstaka tillfallen till barn under 1,5 ars alder.

>6,0 Risk for osteofluoros. Vattnet bor ej anvandas till dryck eller
matlagning.

https://ki.se/imm/fluorid
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Vara partners
Efter en lang utvecklingsperiod har vi kommit fram till en I6sning pa
problemet med giftiga brunnar.

Vi gjorde labtester med Karolinska Institutet och andra som verifierade att var
teknik tar bort fluorid och arsenik

Tillsammans med KTH, Sida och Grameen Shakti gjorde vi en marknadsstudie i
Bangladesh

Vi har testat tekniken i en pilot i Stockholm i mer &n tio ar

BILD fran Sjostad
Testutrustning pd KTHS och IVLs gemensamma vattenutvecklingscentrum pd
Sjostadsverket i Stockholm

Vi har utvecklat en produkt i ett faltforsok

BILD
Var nuvarande anléggning i Shakantula, Odisha, Indien

Vi har byggt var forsta fabrik for kommersiell tillverkning

Var férsta produktionslina har satts upp under 2023 i Tyresé utanfér Stockholm
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