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Text S1 -- Streamwater collection

For each sampling event along the hydrographs (Fig. 1 in main manuscript), we collected 

streamwater sample into a 500-mL acid cleaned Nalgene Teflon bottle for Hg analyses and into a 

1-L acid cleaned amber borosilicate glass bottle for general water chemistry analyses. In selected 

stormflow events, we deployed a 2-L Teflon bottle to collect sufficient streamwater sample to 

isolate the suspended solids for direct chemical analyses. Before any sample preservation or 

processing, all samples were shipped on ice overnight to the analytical laboratories at UNC-

Greensboro (for Hg) and Clemson University (for general water chemistry; see the details in 

Uzun et al., 2020).

Text S2 -- Sample processing 

From each 500-mL Teflon bottle, we filtered half of the streamwater through a pre-baked 

glass fiber filter paper (Whatman GF/F; nominal pore size of 0.7 µm), and analyzed both the 

unfiltered and filtered portions for Hg following our established laboratory protocols (Tsui et al., 

2020; Ulus et al., 2022). From the samples in 2-L Teflon bottles, we first stored the samples at 

4oC to allow the suspended particulates to fully settle, then we carefully drained the supernatant. 

We froze the remaining water-sediment slurry at -20oC and finally lyophilized the slurry to 

isolate the suspended particulates. Suspended particulates were analyzed directly for total Hg 

(THg) and calcium (Ca) (see below). All ash and soil samples were sieved through a 2-mm acid-

cleaned polypropylene mesh prior to chemical analyses, including THg and Ca (Ku et al., 2018).

Text S3 -- Mercury analyses

For total Hg (THg) measurements, unfiltered and filtered water samples were fully 

digested with an acidic mixture of potassium permanganate (KMnO4) and potassium persulfate 

(K2S2O8) at 60oC overnight (Woerndle et al., 2018). Digested samples were neutralized by the 

addition of 30% hydroxylamine hydrochloride. Subsequently, an aliquot of sample (~50 to 120 

mL) was analyzed for THg. All solid samples were digested by aqua regia following Ku et al. 

(2018). Digested reagent blanks and standard reference materials (SRMs) (National Research 

Council of Canada MESS-3 Marine Sediment) were included for quality assurance. THg in the 

reagent blank was consistently low (<1 ng/g) while the measured THg in MESS-3 was 94.8±2.7 

ng/g (n=5), vs. a certified value of 91±9 ng/g (i.e., ~104% recovery). THg analysis was 
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conducted by the double amalgamation technique with Hg quantification by cold vapor atomic 

fluorescence spectrometry (CVAFS; Brooks Rand Model III, Seattle, WA, USA) (USEPA, 

2002). For each analytical session, we developed a calibration curve (typically from 0 to 2 ng) 

with our primary working standard (NIST-3133 at 1 ng/mL) which was regularly checked 

against our secondary working standard (NIST-1641d at 1 ng/mL) (Ku et al., 2018; Tsui et al., 

2020; Ulus et al., 2022). THg concentrations for streamwater samples were reported in ng Hg per 

liter (ng/L) for the particulate phase (as PTHg) or filtered phase (as FTHg); solid samples were 

reported in ng Hg per gram (ng/g) dry weight.

For MeHg measurements, unfiltered and filtered water samples were immediately 

preserved with 0.4% trace-metal grade hydrochloric acid (Parker and Bloom, 2005), and kept in 

the dark at 4oC. Prior to MeHg analysis, preserved water samples (~100 mL) were distilled to 

remove matrix interferences (Horvat et al., 1993). Distilled sample was then buffered with 200 

µL of acetate buffer (pH ~4.9) in a glass bubbler, and then added with 50 µL of 1% ice-cold 

sodium tetraethylborate, and the mixture was agitated intermittently for 25 minutes. Alkyl 

mercury (Hg) species in the mixture were purged with a stream of Hg-free N2 gas for 12 minutes 

into a Tenax TA trap. MeHg in the samples was quantified by CVAFS following gas 

chromatographic separation and pyrolysis (Horvat et al., 1993). The method detection limit 

(MDL) for MeHg in water samples was established at 0.02 ng/L, and we assigned a value of half 

the detection limit (i.e., 0.01 ng/L) for samples below the MDL for graphical presentation and 

calculations (Clarke, 1998). We used a MeHg calibration standard (1 ng/mL) obtained from 

CEBAM Analytical (Bothell, WA, USA), and we used this standard to develop a calibration 

curve (0 to 0.5 ng). The MeHg concentration in the working standard was regularly verified 

against our in-house THg standard solution (NIST-3133) using the method outlined by USEPA 

(1998). 

We analyzed water samples for unfiltered THg (UFTHg), filtered THg (FTHg), unfiltered 

MeHg (UFMeHg), and filtered MeHg (FMeHg). We calculated the following parameters from 

these measured values: (i) particulate THg (PTHg, in ng Hg/L) = UFTHg – FTHg; and (ii) 

particulate MeHg (PMeHg, in ng Hg/L) = UFMeHg – FMeHg.

Text S4 -- Analyses of other chemical parameters
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Streamwater from the 1-L amber glass bottle was filtered through a pre-filter (Whatman 

934-AH), ~0.7-µm pore size) followed by a Supor®, PES 0.45-µm membrane, which was then 

analyzed for general water chemistry parameters (summarized in Table S1), but relevant to this 

study we mainly focused on TSS, DOC, and SUVA254 (Uzun et al. (2020). 

Solid particulate samples were dried and digested with aqua regia, and then diluted with 

ultrapure water, filtered before analysis for Ca content using inductively coupled plasma–mass 

spectrometry (Perkin Elmer; NeXion 300S). 
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Table S1. Summary of water quality analyses in this study. For details, please refer to Uzun et 
al. (2020).

Parameter Method Equipment Detection limit or 
precision

Dissolved 
organic carbon 

Standard Methods: 
5310B

Shimadzu TOC-VCSH 0.1 mg/L

Total dissolved 
nitrogen 

High Temp. 
Combustion

Shimadzu TNM-1 0.1 mg/L

UV absorbance Standard Methods: 
5910

Varian Cary 50 Bio UV-
VIS Photometer

0.004

pH Standard Methods: 
4500-H+

VWR pH Meter 
Symphony B10P

0.01
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Table S2 A summary of total mercury (THg) and calcium (Ca) analyzed from the suspended 
particulates in Cold Creek (impacted by Wragg Fire) in Year 1a and 1b periods, black and white 
ash from Wragg Fire, and surface soils collected from burned and unburned zones of the Wragg 
Fire. It should be noted that data for wildfire ash have been previously reported in Ku et al. 
(2018). ND=no data.

Sample type Sample information THg (ng/g) Ca (mg/g)
Surface soils Unburned 48.3 13.3

Unburned 31.5 9.2
Unburned 35.7 10.9
Unburned 75.8 16.6
Unburned 18.9 14.2
Unburned 45.1 15.6
Under black ash 1 54.1 10.9
Under black ash 2 111.7 12.3
Under black ash 3 50.4 11.8
Under black ash 4 35.5 9.8
Under black ash 5 25.6 9.5
Under white ash 1 40.7 16.4
Under white ash 2 29.8 17.4
Under white ash 3 8.4 12.4
Under white ash 4 60.1 26.7
Under white ash 5 5.9 14.5

Wildfire ash Black ash 1 7.9 96.5
Black ash 2 18.1 64.0
Black ash 3 12.2 61.0
Black ash 4 10.6 92.9
Black ash 5 10.7 60.2
White ash 1 9.2 249.3
White ash 2 16.4 289.7
White ash 3 14.8 262.0
White ash 4 124.6 301.3
White ash 5 8.8 280.1

Suspended 5/1/2016 (10:30am) ND 32.9
particulates 5/1/2016 (2:10pm) 49.0 58.5

6/1/2016 69.0 31.4
7/1/2016 40.2 113.7
18/1/2016 (7:40am) 40.1 27.3
18/1/2016 (11:00am) 41.6 27.7
19/1/2016 37.2 19.5
5/3/2016 49.7 22.5
13/3/2016 47.5 26.5
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Figure S1. (A) Photo showing the first plume of suspended particulates in Cold Creek on 5 

January, 2016 (photo credit: R. Dahlgren) at the confluence with Putah Creek, and (B) photo 

showing the difference between unfiltered and filtered streamwater samples collected from Cold 

Creek on 6 January, 2016 (photo credit: M. Tsui) with total suspended solids (TSS) level of 

10,301 mg/L; the slight yellow tint in the filtered sample was due to a dissolved organic carbon 

(DOC) concentration of 12.0 mg/L.
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Figure S2. Field photos showing vegetation regrowth in part of the Cold Creek Watershed our 

team visited on 25 August 2015 immediately after the summer wildfire, 22 January 2016 after a 

few initial rainfall events in Year 1a, and 10 December 2016 at the onset of the wet season in 

Year 2 (photo credit: A. Chow).



p. S9

Figure S3. Temporal variations of streamwater percentage of total mercury (THg) associated 

with suspended particulates in (A) Cold Creek (impacted by Wragg Fire) and (B) Cache Creek 

(impacted by Rocky Fire) in Year 1a, Year 1b, and Year 2. The percentage of THg associated 

with suspended particulates as a function of unfiltered THg concentrations in streamwater in (C) 

Cold Creek and (D) Cache Creek. Boxes in (C) and (D) indicate the particulate samples with less 

than 60% of particulate THg.
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Figure S4. Relationships between ambient water quality parameters and mercury levels in 

streamwater at Cold Creek (impacted by Wragg Fire) during three different study periods (Year 

1a, Year 1b, and Year 2). (A) TSS and PTHg, (B) TSS and PMeHg, (C) DOC and FTHg, and 

(D) DOC and FMeHg. An explanation for the outlier samples in Year 2 is provided in the main 

text. NS means no statistically significant relationship (p>0.05).
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Figure S5. Relationships between ambient water quality parameters and mercury levels in 

streamwater at Cache Creek (impacted by Rocky Fire) during three different study periods (Year 

1a, Year 1b, and Year 2). (A) TSS and PTHg, (B) TSS and PMeHg, (C) DOC and FTHg, and 

(D) DOC and FMeHg. An explanation for the outlier samples in Year 2 is provided in the main 

text. NS means no statistically significant relationship (p>0.05).
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Figure S6. Daily yield comparisons of TSS, DOC, (unfiltered) THg, (unfiltered) TMeHg in Mill 

Canyon Creek (i.e., Reference), Cache Creek, and Cold Creek in the two post-fire years. The 

dashed line separated the periods of Year 1a (Y1a), Year 1b (Y1b), and Year 2 (Y2).
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