
MEMORANDUM 

Transboundary Heavy-Metal Contamination of the Kok, Sai, Ruak, Salween and 
Mekong Rivers 

Presented by the People's Party of Thailand, on behalf of the people of the affected river 
basins 

1. Purpose 

This Memorandum is presented in a spirit of cooperation, on behalf of the people of northern 
Thailand whose rivers, sediments and farmland are being progressively contaminated by 
heavy metals originating upstream. It is not an accusation against any Chinese enterprise, and 
it does not attribute legal liability to any named entity. 

It is supported by nine documents attached hereto (Documents A–I), comprising the official 
monitoring results of the Royal Thai Government's own agencies and independent scientific 
and open-source analyses. In brief, the attached record establishes the following: 

– The contamination is real, severe and spreading. Nineteen rounds of official water 
monitoring and eleven rounds of sediment monitoring document heavy-metal 
exceedances across the Kok, Sai, Ruak and Mekong Rivers, with arsenic now 
accumulating in Mekong bed sediment at severe-effect levels (Documents B and H, 
sections 2 and 9); 

– It is not natural, and its origin is not in Thailand. Thailand's own geochemical 
baseline surveys show the natural arsenic levels of these basins are low (Document A), 
and environmental forensics attributes approximately 73% of the excess arsenic 
entering Thailand to rare-earth mining upstream in Myanmar (Document C, section 3); 

– It has affected the food supply. Official crop surveillance has found arsenic, 
cadmium and lead above food-safety limits in produce grown in the affected basins 
(Document I, section 4); 

– The mining sites concerned are identified by coordinates (Document G, section 6), 
and China's own legal instruments — the Regulations on Outbound Investment, the 
Rare Earth Management Regulations and the Export Control Law — already provide 
every tool needed to act (Documents D, E and F, section 7). 

This Memorandum also states plainly what the evidence deliberately does not claim (section 
5). On that basis, it presents a set of specific, low-cost, independently verifiable requests 
(section 8) — including a request for a written response concerning the identified mining 
sites — on which the People's Republic of China is the single actor best positioned to resolve 
the problem at its source. 



2. The situation: what official Thai monitoring now shows (Documents B and H) 

Since March 2025, the Pollution Control Department (PCD) of Thailand has operated 22 
environmental monitoring stations across the Kok River and its tributaries, the Sai River, the 
Ruak River and the Mekong River in Chiang Mai and Chiang Rai Provinces. Document B 
reports nineteen rounds of surface-water monitoring (March 2025 – May 2026); Document 
H reports eleven rounds of bed-sediment monitoring over the same period. Their principal 
findings are as follows. 

– Kok River (stations KK01–KK15). Arsenic has been the dominant contaminant since 
monitoring began, with exceedances concentrated from the border-entry point at Tha 
Ton (Mae Ai District, Chiang Mai) down through Chiang Rai city. In June 2025 every 
station on the river exceeded the arsenic standard (0.012–0.038 mg/L against the Thai 
and WHO standard of 0.01 mg/L). In the most recent round (May 2026), arsenic still 
exceeds the standard at the border stations KK01–KK02 (0.012–0.013 mg/L) and at 
KK05 (0.013 mg/L). Lead and manganese exceedances were also recorded in earlier 
rounds, principally at and near the border (Document B). 

– Sai River (SA01–SA03). The most severely affected river. Arsenic exceeded the 
standard at every station in virtually every round from April 2025 to May 2026; in the 
latest round it stood at 0.037–0.041 mg/L — roughly four times the standard — at all 
three stations. In the same round, lead exceeded the standard at all three stations 
(0.052–0.056 mg/L) and turbidity reached 1,784–2,428 NTU (Document B). 

– Ruak River (RU01–RU02). Recurrent arsenic exceedances, most recently 0.014–
0.020 mg/L at both stations — including at the Ko Chang raw-water intake of the 
Provincial Waterworks Authority, which supplies municipal water to Mae Sai 
(Document B). 

– Mekong River (NK01–NK04). Arsenic in the water column exceeded the standard 
repeatedly between April and July 2025 (up to 0.045 mg/L). Water values have since 
returned within the standard — but the contamination has not disappeared: it has 
settled into the riverbed. In the latest sediment round (May 2026), arsenic in Mekong 
bed sediment exceeded the severe-effect level (33 mg/kg) at all four stations, with 
earlier peaks of 94 mg/kg at Sop Kok (May 2025) and 89–110 mg/kg at the Golden 
Triangle and Chiang Saen (January 2026) (Document H). 

– The Salween River, and beyond. Official monitoring has been extended to the 
Salween basin in Mae Hong Son Province, where arsenic exceedances have likewise 
been reported in water and sediment. In July 2025, the Pollution Control Department 
further reported arsenic above the standard in the Mekong mainstream along four 
northeastern provinces — Loei, Nong Khai, Bueng Kan and Nakhon Phanom — and 
abnormal turbidity above the standard in the Kraburi River, Ranong Province, on the 
Myanmar border. This is no longer the story of a single river: contamination now 
appears, in varying degrees, in every transboundary basin Thailand shares with 
upstream mining areas. 

– Bed sediment across the system (Document H). In the Kok, arsenic has reached the 
severe-effect level at Tha Ton (KK01) and in Chiang Rai city (KK09, maximum 57 



mg/kg); lead in sediment has exceeded safe levels at KK01, KK02, KK09 and KK10. 
In the Sai, arsenic reached the severe-effect level at all three stations, accompanied at 
some points by cadmium, chromium, copper, nickel and lead. In the Ruak, the 
terminal station before the Mekong confluence (RU02) has reached the severe-effect 
level repeatedly, including in the latest round. 

Two features of this record deserve the Embassy's particular attention. First, human exposure 
through fish remains low — only 1.1% of 179 fish and aquatic-animal samples exceeded 
food standards — meaning the ecosystem has not yet crossed the threshold of irreversible 
harm (Document C). Second, while arsenic in the water column fluctuates with the seasons, 
arsenic in bed sediment is steadily accumulating, and is now doing so in the Mekong itself, 
an international river shared by six countries. Sediment does not forgive. Every month of 
continued discharge upstream makes the eventual remedy more expensive and less likely to 
succeed. 

3. The contamination is not natural, and its source is not in Thailand  
(Documents A and C) 

The origin of the contamination has been established by environmental forensics using three 
methodologically independent lines of evidence, set out in the Academic Briefing Note of 
Assoc. Prof. Dr. Thanapol Phenrat et al., Naresuan University / Thailand Science Research 
and Innovation (Document C), each of which points in the same direction. 

– Line 1 — Thailand's natural baseline is low (Document A). The Department of 
Mineral Resources' geochemical baseline surveys of Chiang Rai and Chiang Mai 
Provinces (Document A, a 593-page official compilation including the 697-point 
Chiang Rai survey of 2008, covering stream sediment, shallow soil and surface water) 
establish that 95–98% of natural samples in the basin lie below the arsenic standard. 
The natural geology of Thai territory in these basins cannot account for the present, 
basin-wide exceedances. The contamination is new, and it is anthropogenic. 

– Line 2 — The source lies upstream, outside Thailand; it is not Thai agriculture or 
industry (Documents B and C). Arsenic concentration is highest at the border-entry 
station and decays exponentially with distance downstream (half-distance ≈ 41 km; R² 
= 0.945 in the Naresuan intensive survey; the same decay signature appears in 9 of 13 
PCD monitoring rounds analysed, and in no round did concentration increase 
downstream). A Thai agricultural or domestic source would produce the opposite 
pattern — stable or rising concentrations through farmed land — which does not 
appear once in more than a year of data. Moreover, roughly 83% of the arsenic at the 
border arrives bound to suspended particles, the signature of mine tailings and mine 
drainage, not of dissolved geothermal or diffuse agricultural input. 

– Line 3 — The chemical fingerprint matches rare-earth mining (Document C). 
Rare-earth (in-situ leaching) operations release arsenic together with uranium, 
thorium, dysprosium and terbium; gold mining releases arsenic with lead and copper 
but without that radioactive/rare-earth signature; hot springs release dissolved arsenic 



with none of these tracers. The As:Dy, As:U and As:Tb ratios of Kok River water at 
the border fall within the fingerprint band of mine water sampled directly at rare-earth 
mine discharge points in Myanmar, and the statistical relationship is strong (Spearman 
ρ = +0.93, p = 0.008). 

Converging these three lines, Document C attributes a median of approximately 73% (range 
60–75% across border samples; stated methodological uncertainty 41–86%) of the excess 
arsenic entering Thailand to rare-earth mining activity upstream in Myanmar, approximately 
26% to other upstream mining, principally gold, and approximately 1% to natural sources. 

4. The contamination has affected the food supply (Document I) 

Document I presents the results of the Ministry of Agriculture and Cooperatives' 2026 
heavy-metal surveillance of crops grown in the affected basins of Chiang Mai and Chiang Rai 
(more than 150 samples). A substantial number of vegetable and fruit samples exceeded the 
food-safety limits of the Ministry of Public Health (Notification No. 414, B.E. 2563), 
including: 

– cauliflower from Tha Ton, Mae Ai District — arsenic at 2.119 mg/kg, above the 2.0 
mg/kg limit, in the sub-district where the Kok River enters Thailand; 

– leaf mustard from Rop Wiang, Chiang Rai city — cadmium 0.537 mg/kg and lead 
0.913 mg/kg, roughly 2.7 and 3 times their respective limits; 

– galanga from Mae Na Wang, Mae Ai — lead 1.155 mg/kg, more than 11 times its limit 
— with further exceedances of cadmium and lead in produce from Doi Hang, Mae 
Khao Tom, Chiang Saen and Wiang Chiang Rung; 

– riverside plots as close as 10–1,000 metres from the Kok have been classified as at-
risk, and sampling has been extended to the Salween basin in Mae Hong Son Province, 
where results are pending. 

These are the vegetables of ordinary farming families, grown on river water and river 
sediment. The livelihoods of GAP-certified farmers — and consumer confidence in the 
produce of northern Thailand — are now directly at stake. 

5. What this evidence does not claim 

We state the limits of our own evidence plainly, because our purpose is to solve a problem, 
not to win an argument. 

– The scientific finding identifies a source type — predominantly rare-earth mining, 
secondarily gold mining — on the basis of chemical evidence. It does not, by itself, 
name a specific mine, operator or company, and it does not establish legal liability 
against any juristic person. 



– Confirmation at the level of individual operators requires site access and verification. 
That is a request, not a conclusion — and it is the first thing we ask below. 

– The 60–75% attribution carries a stated uncertainty range (41–86%) under the 
methodology set out in Document C. 

6. The mining sites for which verification is requested (Document G) 

Document G is the site-level dataset of the Stimson Center, Rare Earth Mining in Mainland 
Southeast Asia: River Basins (2025), compiled with Planet Labs satellite imagery and the 
Shan Human Rights Foundation, listing approximately 2,500 mining locations in mainland 
Southeast Asia with method, mineral, year, basin and coordinates. Within the headwaters that 
drain directly into Thailand, it identifies: 

– Kok River sub-basin (Shan State, Myanmar) — 3 sites, namely two rare-earth in-
situ-leaching operations at 20.334376°N 99.322438°E (active imagery 2025) and 
20.357159°N 99.376800°E (2023), and one gold operation at 20.386928°N 
99.352211°E (2023); 

– Sai–Ruak sub-basin (Myanmar–Thailand border area) — 50 sites, predominantly 
alluvial and gold operations upstream of Mae Sai and the Golden Triangle; 

– Salween basin, Shan State — at least 139 sites, including seven rare-earth in-situ-
leaching operations in the Nanka Jiang and Salween mainstream sub-basins, upstream 
of Thailand's Salween frontage in Mae Hong Son Province. 

– Mekong-basin headwaters in the Lao PDR — vigilance requested. Document G 
also records more than 500 mining locations in the Mekong basin of the Lao PDR, 
including at least 21 rare-earth in-situ-leaching operations in the Nam Khan and 
adjacent sub-basins of Houaphan and Xiangkhouang Provinces, upstream of 
Thailand's Mekong frontage. The Pollution Control Department's July 2025 finding of 
arsenic above the standard in the Mekong mainstream in Loei, Nong Khai, Bueng Kan 
and Nakhon Phanom makes vigilance over these operations — many of them linked to 
the same regional supply chain — a matter of shared concern; 

– Kraburi River headwaters (Tanintharyi Region, Myanmar). Following the 
Pollution Control Department's July 2025 report of abnormal turbidity above the 
standard in the Kraburi River, Ranong Province, we request the same vigilance in 
respect of mining activity upstream in Myanmar's Tanintharyi Region. 

In respect of each of these sites, we respectfully request that the Government of the People's 
Republic of China, as the primary leader and initiator of the Lancang-Mekong Cooperation 
(LMC), cause the matter to be examined and respond to us in writing: whether any Chinese 
party — state-owned or private enterprise, investor, shareholder, technology or equipment 
provider, or purchaser of output — is involved with the site; and, where such involvement 
exists, what wastewater-treatment and tailings-management systems the site operates, and 
whether its operation complies with the Regulations on Outbound Investment and the Rare 
Earth Management Regulations of the People's Republic of China (Documents D and E). 



7. China's own legal framework already provides the instruments  
(Documents D, E and F) 

We do not ask China to create any new obligation. Every request in this Memorandum can be 
accommodated within legal instruments the People's Republic of China has itself enacted: 

– Regulations on Outbound Investment (State Council, effective 1 July 2026) — 
Document D. Article 5 requires Chinese investors operating abroad to comply with 
host-country law, fulfil social responsibility, and refrain from damaging the ecological 
environment. Article 13 prohibits the unlicensed export, use or transfer of controlled 
goods and technologies, including through cross-border secondment of technical 
personnel, consulting or training. Article 16 requires outbound investors to maintain 
compliance, internal-control, production-safety and risk-management systems. Article 
19 authorises law-enforcement cooperation and information exchange with other states 
on the basis of treaties or reciprocity. Articles 27 and 30 empower the competent 
authorities — including the NDRC and MOFCOM — to order suspension or 
divestiture, confiscate unlawful gains, impose fines and bar violators from outbound 
investment, and preserve civil, administrative and criminal liability. 

– Rare Earth Management Regulations (State Council, effective 1 October 2024) — 
Document E. These establish quota administration and, importantly here, a full-chain 
product-traceability system for rare-earth products entering China's supply chain — 
precisely the instrument needed to determine whether material from the sites in 
Document G is entering that chain. 

– Export Control Law of the PRC (2020) and the Catalogue of Technologies 
Prohibited or Restricted from Export — Document F. Rare-earth extraction and 
separation technologies, including the in-situ-leaching techniques visible at the sites in 
Document G, are controlled items. Whether such technology reached these sites 
lawfully is a question that only Chinese authorities can answer — and one they are 
empowered to answer. 

Framed in this way, our requests are not an appeal for intervention in another state's affairs. 
They are an invitation to the People's Republic of China to apply its own law, its own 
standards and its own traceability systems to conduct occurring within its own supply chain 
— consistent with the Lancang–Mekong Cooperation environmental pillar, the Green 
Economy chapter of ACFTA 3.0, the Global Development Initiative, the UN Guiding 
Principles on Business and Human Rights, and the OECD Due Diligence Guidance for 
Responsible Mineral Supply Chains, all of which China has endorsed. 

8. Requests for cooperation 

The following steps are sequenced, low-cost, and independently verifiable. None of them 
requires any mine to cease operation. 



1. Trace the linkage, and reply in writing. That the competent authorities of the 
People's Republic of China examine the mining sites identified in Document G 
(section 6 above) and inform us in writing, site by site, whether any Chinese party is 
involved — as investor, operator, technology or equipment provider, or offtaker — 
using, inter alia, the traceability system established under the Rare Earth Management 
Regulations (Document E). 

2. Verify the standard applied at each linked site. For any site with Chinese 
involvement: what wastewater-treatment and tailings-management systems are in 
place; whether the operation meets the environmental-conduct and compliance-system 
requirements of Articles 5 and 16 of the Regulations on Outbound Investment 
(Document D); and whether any controlled extraction technology used there was 
exported in conformity with Article 13 and the Export Control Law (Document F). 

3. Remedy where the standard is absent. Where treatment is absent, that it be installed. 
The technology required is neither advanced nor costly: lime neutralisation of acid 
mine drainage to precipitate heavy metals as hydroxides, clarification, and proper 
tailings containment, at an estimated cost of THB 5–20 (USD 0.15–0.60) per cubic 
metre of mine water treated (Document C). This is a marginal operating cost, not a 
closure order. 

4. Report what has been done. A traceable summary: how many linked sites, how many 
equipped with treatment, how many upgraded, over what period — together with the 
application, where violations are found, of the measures provided by Articles 27 and 
30 of the Regulations on Outbound Investment (Document D). 

5. Measure the result together. Joint monitoring of arsenic and lead at Tha Ton, Mae Ai 
District, Chiang Mai — the point at which the Kok enters Thailand — and at the Sai 
and Ruak border stations, as the shared, objective indicator of whether upstream action 
has in fact reduced the discharge. This is a number both our peoples can read. 

6. Establish a standing channel. An information-submission mechanism between Thai 
agencies and the NDRC and MOFCOM under Article 19 of the Regulations on 
Outbound Investment (Document D), through which the evidence in Documents A–I 
and future monitoring data are formally transmitted; and a Thailand–China–Myanmar–
Laos joint technical committee with access to conduct on-site environmental 
assessment and to share water-quality and chemical-usage data transparently. 

7. Apply the Polluter Pays Principle. That enterprises benefiting from these operations 
accept operational and financial responsibility for the ecological restoration of the 
affected basins and appropriate remediation for the downstream communities whose 
health, farmland and livelihoods have been harmed. This is consistent with the core 
principle of the OECD Due Diligence Guidance for Responsible Mineral Supply 
Chains — that enterprises must identify, prevent, mitigate and account for the adverse 
impacts of their mineral supply chains: responsibility follows the supply chain, and 
does not stop at the border. 



9. A Critical Window to Demonstrate Leadership in the Lancang-Mekong 
Cooperation 

On 17 June 2026, Prof. Danny D. Reible of Texas Tech University, a member of the U.S. 
National Academy of Engineering, addressed the Parliament of Thailand on the remediation 
of contaminated sediment. His conclusion bears directly on this case: without source control, 
downstream remediation does not durably reduce risk; with source control, natural recovery 
does much of the work; and sediment contamination compounds — the cost and difficulty of 
remedy rise steeply the longer discharge continues. 

Thailand has already learned this at its own expense. At Klity Creek in Kanchanaburi, lead 
contamination left unaddressed for decades has consumed billions of baht in remediation and 
is still not resolved. At Coeur d'Alene in the United States, roughly 150 years of 
accumulation rendered direct remediation economically unviable. The Kok, Sai, Ruak, 
Salween and Mekong are not yet either of these places. They can still recover naturally — if 
the discharge at source is reduced now. But Document H shows the direction of travel: 
arsenic that exceeded water standards in 2025 is becoming arsenic that exceeds severe-effect 
sediment levels in the Mekong in 2026. 

The arithmetic is stark. Treatment at source costs THB 5–20 per cubic metre. Remediation 
downstream, once the metals have dispersed into the Kok–Mekong system, costs hundreds to 
thousands of times more per unit of contaminant removed — potentially billions of baht — 
and may not succeed at any price. Acting at source is not a concession. It is by an enormous 
margin the cheapest option available to every party, including the mines themselves. 

We wish to be understood precisely on one point: stopping the pollution is not stopping the 
mining, and it is not stopping development. It is asking that a strategically vital industry — 
one on which the world's clean-energy transition depends — be conducted to the 
environmental standard its principal partner already applies within its own borders, and now 
applies, through the instruments in Documents D, E and F, to its enterprises abroad. 

By proactively partnering with Thailand to ensure that mining activities in this subregion is 
clean, fully traceable and strictly adheres to the high standards of China's own Regulations on 
Outbound investment, we can jointly neutralise these geopolitical vulnerabilities. This 
cooperation is not merely an environmental effort but also strategic imperative to future-proof 
China’s clean-energy supply chains, safeguarding long-term market access and shielding 
regional exports from unilateral trade restrictions.

10. Conclusion 

We come to this meeting as elected representatives of people whose rivers have been 
contaminated, and we will not represent them any less firmly than that fact demands. But we 
come in good faith, with our evidence attached in full (Documents A–I) and open to scrutiny, 
with the limits of that evidence stated honestly, and with requests that cost little, close 
nothing, and can be verified by both sides. 



The People's Party regards the ecological security of the Mekong subregion as a matter of the 
highest importance, and regards the People's Republic of China as the partner best able to 
secure it. The condition of these rivers is a matter of daily public concern in northern 
Thailand, and the Thai people are watching to see who acts. If China acts visibly at the source 
— and allows that action to be measured and reported — few gestures of goodwill toward the 
Thai people would be more concrete, or better understood. We will report faithfully to the 
people of Thailand on the response we receive, and it is our sincere hope — and our 
expectation — that what we are able to report, beginning with the written response requested 
in section 6, is the beginning of a solution. 
 
We recognise the People’s Republic of China as a leader in advancing the regional ecological 
security. Consequently, constructive engagement in addressing this shared challenge would 
stand as a profound affirmation of China’s enduring commitment to the sustainable 
development and well-being of the Lancang-Mekong subregion. 

List of Attached Documents 

– Document A — Department of Mineral Resources, Ministry of Natural Resources and 
Environment: geochemical baseline surveys of areas at risk from naturally occurring 
toxic substances, Chiang Rai and Chiang Mai Provinces (official compilation, 593 pp.; 
including the 697-point Chiang Rai survey, 2008), establishing the low natural arsenic 
baseline of the basins. 

– Document B — Pollution Control Department: surface-water quality in the Kok River 
and tributaries, the Sai, Ruak and Mekong Rivers, monitoring rounds 1–19 (March 
2025 – May 2026), 22 stations. 

– Document C — Academic Briefing Note: Scientific Evidence on the Origin of 
Arsenic Contamination in the Kok River — Transboundary Source Attribution by 
Environmental Forensics, and a Proposal for Regional Cooperation. Assoc. Prof. Dr. 
Thanapol Phenrat and Sarunyaporn Kerdkoh; Thailand Science Research and 
Innovation (TSRI) / Naresuan University, 2026 (23 pp.). 

– Document D — Regulations on Outbound Investment of the People's Republic of 
China (State Council; effective 1 July 2026). 

– Document E — Rare Earth Management Regulations of the People's Republic of 
China (State Council; effective 1 October 2024) and accompanying analysis. 

– Document F — Export Control Law of the People's Republic of China (2020), with 
unofficial English translation. 

– Document G — Stimson Center, Rare Earth Mining in Mainland Southeast Asia: 
River Basins (2025): site-level dataset (method, mineral, year, basin, coordinates) 
compiled with Planet Labs and the Shan Human Rights Foundation. 



– Document H — Pollution Control Department: bed-sediment quality in the Kok River 
and tributaries, the Sai, Ruak and Mekong Rivers, monitoring rounds 1–11 (March 
2025 – May 2026). 

– Document I — Ministry of Agriculture and Cooperatives: heavy-metal analysis of 
crop samples, Chiang Mai and Chiang Rai Provinces, 2026, against Ministry of Public 
Health Notification No. 414 (B.E. 2563). 

All figures in this Memorandum are drawn from the attached documents and are open to 
independent verification. Where a range is given, it reflects the stated uncertainty of the 
underlying method.


