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Sample Collection and Distribution [1]
Samples were collected on January 31, 2015 from three sites in the western Washington State, USA. Site UJ (Uncle John Creek at Chapman Cove; Shelton, Washington) is an estuarine site where Uncle John Creek flows into Chapman Cove and Oakland Bay in southern Puget Sound (Figure S1). This site was sampled just below the Agate Loop Road bridge. Site CC (Cranberry Creek; Shelton, Washington) is a freshwater stream that was sampled upstream of the Highway 3 bridge, shortly before it empties into Oakland Bay (Figure S2). Site LS (Lake Sammamish State Park; Redmond, Washington) is a freshwater wetland hydrologically connected to Lake Sammamish (Figure S3). Water at this site is presumed to have high levels of dissolved organic carbon and high dissolved iron concentrations, due to its color and tendency to form precipitate after acidification. However, dissolved organic carbon and iron were not measured. This site was sampled from the hiking trail that connects the boat launch parking lot to the main parking lot, on the side of the trail closest to the lake (northwest).
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Figure S1. Sampling site UJ
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Figure S2. Sampling site CC
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Figure S3. Sampling site LS
At all three sites, samples were collected with two peristaltic pumps, through 0.45 µm inline filter capsules (Voss Technologies, San Antonio, Texas), into acid-cleaned 20 L fluorinated polyethylene (FLPE) carboys. We used fluorinated ethylene propylene (FEP) sampling lines connected to silicone tubing through the pump head. Ten percent of the filters in each manufacturer’s lot were checked for contamination by analyzing DI water passed through them. The average total mercury level was less than 10 pg per capsule. Filters were rinsed with sample prior to filling carboys. We followed strict trace metal clean techniques [2] at the field sites to avoid sample inhomogeneity to the extent possible. Approximately 120 L of water was collected at each of the three sites.
	Samples were preserved upon returning from the field, by adding either concentrated (12 M) Trace Metal Grade hydrochloric acid (freshwater samples: sites CC and LS) or concentrated (18M) Trace Metal Grade sulfuric acid (saline samples: site UJ) to each carboy. The final acid concentration in the freshwater samples was 0.4% (v/v) or approximately 50 mM and in the saline samples was 0.2% (v/v) or approximately 36 mM. We distributed the samples into 500 mL FLPE bottles for shipment to laboratories the following day, February 1, 2015. In an effort to maximize sample uniformity, we shook and transferred samples from the field carboys into acid-cleaned, fluorinated HDPE 30 gallon (113.6 L) drums. We filled the 500 mL FLPE bottles through a fluoropolymer spigot installed in the bottom of each drum. These bottles were all from the same manufacturer’s lot, and prior to use we tested a random selection of ten percent of the cases received. Ten percent of the bottles from each case selected were filled with a 1% (v/v) bromine monochloride (BrCl) solution, stored at room temperature overnight, and analyzed the following day. The mean total mercury concentration in these bottle blanks was 0.148 ± 0.173 ng/L, less than the 0.4 ng/L limit established for this study.
	The 500 mL FLPE sample bottles were placed in single plastic zip-top bags and stored overnight. Prior to shipping, the samples from each site were separated into three groups and randomly assigned ID numbers (Table S1). They were then grouped into sets, each set containing nine samples, three from each site, but numbered such that it was not possible for participants to identify which samples were from which site. Each bottle was labeled as to whether it contained fresh or saline water. Sample sets were sent to 59 laboratories on Monday, February 2, 2015, by express courier. Most deliveries were completed within three days, but in a few cases, international customs delays prevented timely delivery and samples were not delivered for several days. Participating laboratories were asked to analyze samples for total mercury and/or methylmercury following their standard operating procedures, and were given no further guidance on analytical methodology. All results were requested to be reported by March 2, 2015, four weeks after the samples were shipped; however, results were generally accepted for samples analyzed by the March 2 deadline. This deadline is based on the results of the 2012 bottle storage study, which demonstrated that analyte concentrations did not change substantially over a four week holding time [3,4].
Table S1. Sample identification table.
	Site
	Sample
Numbers

	UJ (Uncle John Creek)
	1, 7, 9

	CC (Cranberry Creek)
	2, 3, 8

	LS (Lake Sammamish State Park)
	4, 5, 6
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Figure S4. Photo of the samples used for the comparison. UJ = Uncle John Creek, CC = Cranberry Creek, LS = Lake Sammamish.
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Figure S5. Percent difference between poured off and not poured off samples vs. the storage temperature of the samples between bromine monochloride addition and analysis.
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Figure S6. Percent difference between poured off and not poured off samples vs. the oxidation time of the samples between bromine monochloride addition and analysis. Oxidation times were not always the same for the poured off and not poured off samples; in this figure, data are plotted by the oxidation time of the not poured off samples.
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Figure S7. Percent difference between poured off and not poured off samples vs. the oxidation time of the samples between bromine monochloride addition and analysis. Oxidation times were not always the same for the poured off and not poured off samples; in this figure, data are plotted by the oxidation time of the poured off samples.
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