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Supplementary Methods 

 
Numbers of Police Brutality Incidents. I collected all incidents from the Police Brutality 2020 
database (1) using their RESTful API (https://api.846policebrutality.com/api/incidents) via R 
v3.6.3 (2) with the httr v1.4.1 (3) and jsonlite v1.6.1 (4) packages. I collected all incidents during 
the May 25 to October 1 2020 interval, and specifically filtered Portland Oregon incidents. I also 
filtered the total and Portland incidents by chemical weapons tags using entries marked "gas", 
"marking-round", "pepper-ball", "pepper-spray", "spray", "tear-gas", or "tear-gas-canister", and 
then simply divided to determine ratios.  
 
“Fed Out Time”. I used timestamps from videos and augmented them with time-stamped or 
time-noting tweets as needed, to calculate the amount of time each night during July 2020 that 
the federal agents were outside of their buildings (5,6). Individual jaunts are in Data Set S3, 
collated daily-level data are in Data Set S1. 
 
Crowd Size. I used the estimates provided by the news and social media aggregating site The 
Recompiler, which has a project (RE: Portland) that has collected documents of the Portland BLM 
protests since the end of June 2020, prior to the arrival of the DHS agents (6). On nights where a 
range was given, the midpoint was used. See Data Set S1. 
 
Munition Identification. Protesters, concerned civilians, medics, legal observers, trash cleaners, 
scientists, and neighbors have been collecting munitions (e.g., Figs S1-25) since the beginning 
days of the protest. I leveraged this specifically to address the uncertainty around 
Hexachloroethane (HC) usage by connecting with the network of individuals already collecting 
and documenting munitions and notifying them of the particular can types of interest. In addition, I 
put out specific calls publicly for submissions of photos via Twitter and the Chemical Weapons 
Research Consortium website (https://chemicalweaponsresearch.com) via secure email and 
secure form, which have yielded dozens of submissions, but no additional HC cans beyond those 
included (Simonis, personal observation). The avenues remain open to submissions and I will 
update the data set used here with any further HC cans. I also watched hours of footage (5,6) 
and read through aggregated news and tweets (6) to investigate potential other deployments. 
Because HC cans are so distinctive when deploying and afterwards (Figs. 3, S1-S25, but note 
Fig. S9), it was possible to retroactively evaluate documentation and collections of munitions to 
enumerate the HC cans. If a can spewed sparks, off-gassed white/grey/black “smoke”, and 
glowed and burned hot and long (~2 minutes), it was considered an HC can, due to the distinctive 
nature of its incendiary aspects (Fig. S27). Further, if any recovered can was so corroded to be 
illegible and was of the distinctive size of the HC cans (Figs. S1-24), it was considered as such. In 
the instance of the grenade in Fig. S9, it was identified as HC due to its clear labeling.   
 
 
  



 

 

3 

 

 

Fig. S1. Deployed hexachloroethane grenade 1: 16 July 2020, SW Madison closer to 3rd than 
4th, not detonated, deployment not observed, recovered. (7). 
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Fig. S2. Deployed hexachloroethane grenade 2: 16 July 2020, SW 3rd between Madison and 
Jefferson, detonated, not observed deployed, recovered. (8,9). 
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Fig. S3. Deployed hexachloroethane grenade 3: 16 July 2020, Wyatt Federal Building, not 
detonated, observed deployed, not recovered. (10) 
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Fig. S4. Deployed hexachloroethane grenade 4: 16 July 2020, Wyatt Federal Building and down 
SW 3rd towards Main, detonated, observed deployed, not recovered. (11,12) 
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Fig. S5. Deployed hexachloroethane grenade 5: 17 July 2020, SW 3rd between Madison and 
Jefferson, not detonated, observed deployed, recovered. Photos by the author. 
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Fig. S6. Deployed hexachloroethane grenade 6: 17 July 2020, SW 3rd between Madison and 
Jefferson, detonated, observed deployed, recovered. Photos by the author. 
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Fig. S7. Deployed hexachloroethane grenade 7: 17 July 2020, SW 3rd between Madison and 
Jefferson, detonated, observed deployed, recovered. Photos by the author. 
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Fig. S8. Deployed hexachloroethane grenade 8: 19 July 2020, SW 3rd between Salmon and 
Main, not detonated, not observed deployed, recovered. (13) 
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Fig. S9. Deployed hexachloroethane grenade 9: 19 July 2020, unknown location, detonated, not 
observed deployed, recovered. Note the coloration and dimensions of the can (e.g., the rim 
shape and size) are distinct from the standard HC Military Style Maximum smoke whether 
unexploded (Fig. S1) or exploded (Fig. S7), suggesting perhaps a different run of product or a 
partial detonation. (14) 
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Fig. S10. Deployed hexachloroethane grenade 9: 20 July 2020, SW Main and 3rd, detonated, not 
observed deployed, recovered. Photos by @JesykaNoellex3, used with permission. 
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Fig. S11. Deployed hexachloroethane grenade 10: 20 July 2020, Lownsdale Square, detonated, 
not observed deployed, recovered. (15) 
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Fig. S12. Deployed hexachloroethane grenade 10: 20 July 2020, Lownsdale Square, detonated, 
not observed deployed, recovered. (16). 
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Fig. S13. Deployed hexachloroethane grenade 11: 23 July 2020, SW 4th near Salmon, 
detonated, observed deployed, not recovered. (17).  
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Fig. S14. Deployed hexachloroethane grenade 12: 25 July 2020, Hatfield Courthouse, not 
detonated, not observed deployed, recovered. Photos by anonymous recoverer. Used with 
permission. 
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Fig. S15. Deployed hexachloroethane grenade 12: 25 July 2020, Hatfield Courthouse, detonated, 
not observed deployed, recovered. (18). 

  



 

 

18 

 

 

Fig. S16. Deployed hexachloroethane grenade 14: 28 July 2020, SW 2nd and Salmon, 
detonated, not observed deployed, recovered. (19). 
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Fig. S17. Deployed hexachloroethane grenades 15 and 16: 28 July 2020, SW Salmon near 3rd, 
detonated, observed deployed, recovered. (20-22) 
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Fig. S18. Deployed hexachloroethane grenade 17: 28 July 2020, SW 3rd and Salmon, detonated, 
observed deployed, recovered. (23,24) 
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Fig. S19. Deployed hexachloroethane grenade 18: 28 July 2020, SW 3rd and Salmon, detonated, 
observed deployed, not recovered. (25) 
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Fig. S20. Deployed hexachloroethane grenade 19: 29 July 2020, SW 3rd near Salmon and Main, 
detonated, observed deployed, recovered. (26,27) 
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Fig. S21. Deployed hexachloroethane grenade 20: 29 July 2020, SW 4th and Main, detonated, 
not observed deployed, recovered. Photos by the author. 
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Fig. S22. Deployed hexachloroethane grenade 21: 29 July 2020, specific location unknown, 
detonated, not observed deployed, recovered. Photos by Nicholas Lee, used with permission. 
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Fig. S23. Deployed hexachloroethane grenade 22: 29 July 2020, specific location unknown, 
detonated, not observed deployed, recovered. Photo by anonymous collector. Used with 
permission.  
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Fig. S24. Deployed hexachloroethane grenade 23: 29 July 2020, SW Main near 4th, detonated, 
observed deployed, not recovered. (28). 
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Fig. S25. Photos from a tweet thread collection of munitions prior to HC usage (29). 
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Fig. S26. Product photo and specification sheet for Defense Technology Military-Style Maximum 
Smoke HC Grenade (30). 
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Fig. S27. Sample locations and pictures for the 11 environmental chemistry samples taken 
around the downtown area of present-day Portland, OR. (a) medic filter: filter medium from a 
NIOSH Organic Vapors DMA 6001 filter set worn by a medic only on 2020-07-27, 2020-07-28, 
2020-07-29 in the area of SW 4th and Main. Medic only brought out mask when chemical 
weapons were used and always positioned themselves outside of the visible plume to treat 
individuals as they came out. (b) HC Can: dust/particle residue from inside Defense Technology 
Hexachloroethane (HC) Smoke can deployed and recovered post “completion” on 2020-07-28 
night into 2020-07-29 (#14 in Appendix 1 Dossier). (c) A’s backpack: Cut out from a black 
Jansport backpack that was worn by a protester the night of 2020-07-23 and prepped for 
sampling thereafter. (d) 3rd and Salmon Plants: shrub within the fence at the Federal Courthouse 
and Tree at the corner of Lownsdale, samples taken 2020-07-27 night after a bleach smell was 
noticed and 2020-07-28 during the following daytime. (e) Lownsdale Surface Soil SW 3rd and 
Salmon: Scoop of topsoil from the NE corner of the park taken 2020-07-28 midday. (f) SW 3rd 
Street: samples of paper and other refuse on the street in front of the Federal courthouse on 3rd 
near Salmon from immediately after a bleach smell was noticed 2020-07-27 into 2020-07-28. (g) 
E’s Shirt: water taken from a soak of a shirt worn by a protester on 2020-07-26 into 2020-07-27, 
with noticeable bleach-like smell and visible loss of coloration. (h) Green Smoke: dust/particle 
residue from inside Defense Technology Green Smoke canister deployed and recovered post 
“completion” on 2020-07-28 into 2020-07-29. (i) S’s Leggings: water taken from a soak of 
leggings worn by protester recovering spent canisters 7-28 into 7-29. (j) Witches’ Tent: passive 
sample taken from existing cotton rounds, paper towels, etc that were present in the Witches’ 
medical tent in Lownsdale the night of when the tent reeked of bleach 2020-07-26. 
https://twitter.com/Cascadianphotog/status/1287714834893565952. (k) Spicy Bucket Scrape: 
residue scraped from inside of a Home Depot 5 gallon bucket used to cover smoke and gas 
canisters during 2020-07-27 and 2020-07-28 nights. 
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Table S1. Date, classifications, and locations for all 23 HC grenades recorded (Figs. S1-24). 

id date observed recovered detonated location 

1 2020-07-16 0 1 0 madison closer to 3rd than 4th 

2 2020-07-16 0 1 1 3rd btwn madison and jefferson 

3 2020-07-16 1 0 0 wyatt 

4 2020-07-16 1 0 1 wyatt and down 3rd towards main 

5 2020-07-17 1 1 0 3rd btwn madison and jefferson 

6 2020-07-17 1 1 1 3rd btwn madison and jefferson 

7 2020-07-17 1 1 1 3rd btwn madison and jefferson 

8 2020-07-19 0 1 0 near side of the parks 

9 2020-07-19 0 1 1 Unknown 

10 2020-07-20 0 1 1 main and 3rd 

11 2020-07-20 0 1 1 lownsdale 

12 2020-07-21 0 1 1 salmon and 3rd 

13 2020-07-23 1 0 1 4th near salmon 

14 2020-07-25 0 1 0 around courthouse (fence was torn down) 

15 2020-07-25 0 1 1 around courthouse (fence was torn down) 

16 2020-07-28 1 1 1 2nd and salmon 

17 2020-07-28 1 1 1 salmon between 3rd and 4th 

18 2020-07-28 1 1 1 salmon between 3rd and 4th 

19 2020-07-28 1 1 1 salmon and 3rd 

20 2020-07-28 1 0 1 salmon and 3rd 

21 2020-07-29 1 1 1 3rd between salmon and main 

22 2020-07-29 0 1 1 4th and main 

23 2020-07-29 0 1 1 unknown 

24 2020-07-29 0 1 1 unknown 

25 2020-07-29 1 0 1 main between 4th and 5th 
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Dataset S1 (summary_data.csv). Daily data used in the analyses.   

Dataset S2 (analytical_chemistry.pdf). Full analytical chemistry report.   

Dataset S3 (fed_presence.xlsx). Jaunt-by-jaunt time stamps and total time out for each instance 
where the federal agents left their buildings during July 2020. 

Dataset S4 (functions.R). R (2) functions used in analyses. 

Dataset S5 (analyses.R). R (2) code used to conduct analyses. 

 
SI References 
 

1. PB2020 Team. Police Brutality During the 2020 George Floyd Protests. Available at 
https://github.com/2020PB/police-brutality. Accessed 1 October 2020. 

2. R Core Team. R: A language and environment for statistical computing. R Foundation for 
Statistical Computing, Vienna, Austria. Available at https://www.R-project.org/. (2020). 

3. H. Wickham. httr: Tools for Working with URLs and HTTP. R package version 1.4.1. 
https://CRAN.R-project.org/package=httr. (2019). 

4. J. Ooms. The jsonlite Package: A Practical and Consistent Mapping Between JSON Data 
and R Objects. arXiv:1403.2805 [stat.CO] https://arxiv.org/abs/1403.2805. (2014). 

5. E. Greatwood. Veteran for Peace. https://www.facebook.com/EricGreatwood/videos. 
Accessed 1 October 2020. 

6. The Recompiler. Re: Portland. https://pdx.recompilermag.com/about. Accessed 1 
October 2020. 

7. J. Noelle. Tweet. https://twitter.com/JesykaNoellex3/status/1284824128281669632. 
Accessed 1 October 2020. 

8. R. Evans. Tweet and Stream. https://twitter.com/IwriteOK/status/1284013188288143360. 
Accessed 1 October 2020.  

9. @astuteAF. Tweet. https://twitter.com/AstuteAF/status/1284226842627469313. 
Accessed 1 October 2020. 

10. E. Greatwood. Veteran for Peace. 
https://www.facebook.com/EricGreatwood/videos/10224045660028805. Accessed 1 
October 2020. 

11. T. Woodstock. Tweet. https://twitter.com/tuckwoodstock/status/1284017726487314433. 
Accessed 1 October 2020. 

12. D. Brown. Tweet. https://twitter.com/dougbrown8/status/1284083097437220864. 
Accessed 1 October 2020. 

13. Halospace Media. Tweet. 
https://twitter.com/HalospaceMedia/status/1285114772539576320. Accessed 1 October 
2020. 

14. @leftytits. Tweet. https://twitter.com/Leftytits/status/1285341714039705600. Accessed 1 
October 2020.  

15. @theGreaterWatt. Tweet. 
https://twitter.com/TheGreaterWatt/status/1289464239367708672. Accessed 1 October 
2020. 

16. @GurugaJ. Tweet. https://twitter.com/GurugaJ/status/1286761618479542272. Accessed 
1 October 2020. 

17. R. Evans. Tweet. https://twitter.com/IwriteOK/status/1286585525365768193. Accessed 1 
October 2020.  

18. @safePDXprotest. Tweet. 
https://twitter.com/safePDXprotest/status/1287504263946465280. Accessed 1 October 
2020. 

19. @_WhatRiot. Tweet. https://twitter.com/_WhatRiot/status/1288411461325172736. 
Accessed 1 October 2020. 

https://github.com/2020PB/police-brutality
https://www.r-project.org/
https://cran.r-project.org/package=httr
https://arxiv.org/abs/1403.2805
https://www.facebook.com/EricGreatwood/videos
https://pdx.recompilermag.com/about
https://twitter.com/JesykaNoellex3/status/1284824128281669632
https://twitter.com/IwriteOK/status/1284013188288143360
https://twitter.com/AstuteAF/status/1284226842627469313
https://www.facebook.com/EricGreatwood/videos/10224045660028805
https://twitter.com/tuckwoodstock/status/1284017726487314433
https://twitter.com/dougbrown8/status/1284083097437220864
https://twitter.com/HalospaceMedia/status/1285114772539576320
https://twitter.com/Leftytits/status/1285341714039705600
https://twitter.com/TheGreaterWatt/status/1289464239367708672
https://twitter.com/GurugaJ/status/1286761618479542272
https://twitter.com/IwriteOK/status/1286585525365768193
https://twitter.com/safePDXprotest/status/1287504263946465280
https://twitter.com/_WhatRiot/status/1288411461325172736


 

 

32 

 

20. G. Davis. Tweet. https://twitter.com/hungrybowtie/status/1288417035408437248. 
Accessed 1 October 2020. 

21. N. Lee. Tweet. https://twitter.com/econbrkfst/status/1288590780127313920. Accessed 1 
October 2020. 

22. L. Jedeed. Tweet. https://twitter.com/1misanthrophile/status/1288410305345675264. 
Accessed 1 October 2020. 

23. @_WhatRiot. Tweet. https://twitter.com/_WhatRiot/status/1288680374646657024. 
Accessed 1 October 2020. 

24. G. Davis. Tweet. https://twitter.com/hungrybowtie/status/1288418721149489157. 
Accessed 1 October 2020. 

25. @_WhatRiot. Tweet. https://twitter.com/_WhatRiot/status/1288679112341458944. 
Accessed 1 October 2020. 

26. G. Davis. Tweet. https://twitter.com/hungrybowtie/status/1288762590638743552. 
Accessed 1 October 2020. 

27. L. Jedeed. Tweet. https://twitter.com/1misanthrophile/status/1288759329286262786. 
Accessed 1 October 2020. 

28. E. Greatwood. Veteran for Peace. 
https://www.facebook.com/EricGreatwood/videos/10224225711169971. Accessed 1 
October 2020. 

29. @imlacyimfine et al. Tweet thread. 
https://twitter.com/imlaceyimfine/status/1284228390279503872. Accessed 1 October 
2020. 

30. Defense Technology. Maximum Smoke HC Military-Style Canister. https://www.defense-
technology.com/product/maximum-smoke-hc-military-style-canister/. Accessed 1 October 
2020. 

 
 

https://twitter.com/hungrybowtie/status/1288417035408437248
https://twitter.com/econbrkfst/status/1288590780127313920
https://twitter.com/1misanthrophile/status/1288410305345675264
https://twitter.com/_WhatRiot/status/1288680374646657024
https://twitter.com/hungrybowtie/status/1288418721149489157
https://twitter.com/_WhatRiot/status/1288679112341458944
https://twitter.com/hungrybowtie/status/1288762590638743552
https://twitter.com/1misanthrophile/status/1288759329286262786
https://www.facebook.com/EricGreatwood/videos/10224225711169971
https://twitter.com/imlaceyimfine/status/1284228390279503872
https://www.defense-technology.com/product/maximum-smoke-hc-military-style-canister/
https://www.defense-technology.com/product/maximum-smoke-hc-military-style-canister/

