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Introduction and Background
This technical memorandum summarizes the results of chlorine and sulfide screening performed
on groundwater samples ATC7-020, MW02-20, MW-02-40, MW07-90, and MW04-20 collected
March 12, 2018 at the Hamilton Street Bridge site in Spokane, Washington (site). Samples are
collected and analyzed semiannually for polycyclic aromatic hydrocarbons (PAHs), carcinogenic
PAHs (cPAHs), mercury, total and dissolved arsenic, and weak acid dissociable (WAD) cyanide in
accordance with the Compliance Monitoring Plan (LAI 2003).
The purpose of the groundwater screening was to evaluate whether chlorine and sulfide are
present at concentrations that could cause matrix interferences and impact (WAD) cyanide
analysis using method SM 4500 CN I. Chlorine in groundwater is known to cause decomposition of
cyanide complexes, limiting detection at the time of analysis (BC, 2018). In high-pH conditions,
sulfide in groundwater may bind with free cyanide to form thiocyanate. This conversion could
occur after a sample has been field-preserved with sodium hydroxide, the standard-method
preservative, limiting detection at the time of analysis. Potential chlorine or sulfide presence
could be due to road surface runoff containing de-icer, or the byproducts of historical industrial
operations at the site, such as coal gas manufacturing.

Screening Procedures
Chlorine

After purging three well volumes from each monitoring well, groundwater samples were fieldscreened for chlorine using LaMotte chlorine test papers provided by TestAmerica Laboratories,
Inc. of Spokane, Washington. The chlorine test papers have a detection limit of 10 parts per
million (ppm). The intent of the screening was to identify the presence of chlorine and, if present,
use laboratory-provided sodium thiosulfate to dechlorinate samples prior to submittal for WAD
cyanide analysis.
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Sulfide

All samples submitted for WAD cyanide analysis were first screened by the laboratory for sulfide
according to standard laboratory practice. The laboratory used lead acetate paper, which has a
detection limit of 5 ppm, to conduct the screening (Arrington 2018). If sulfide was detected by the
laboratory prior to analysis, technicians were to treat the pre-preserved sample with bismuth
nitrate to precipitate out sulfide from thiocyanate, if present, freeing cyanide for detection.

Screening Results
Chlorine

Based on field screening, chlorine was not detected in groundwater samples collected at any of
the monitoring locations; therefore, none of the samples were treated with sodium thiosulfate.
All samples were preserved with sodium hydroxide, the standard-method preservative. Screening
results were recorded on the March 12, 2018 sample collection forms. Copies of the collection
forms are included in Attachment 1.
Sulfide

Per the laboratory report job narrative for the March 12, 2018 semiannual monitoring event (LAI
2018), sulfide was not detected by screening in any of the groundwater samples. Furthermore,
cyanide spike recoveries in the laboratory quality control matrix spike and matrix spike duplicate
samples collected from monitoring well ATC7-20 were within control limits and showed no
evidence of matrix interferences.

Future Sample Screening
The presence of chlorine or sulfide in groundwater can cause matrix interferences, resulting in
cyanide analytical results with negative bias. To rule out the possibility of such interferences,
future sampling events will include the following screening and preparation:


Groundwater samples will be field-screened for chlorine using LaMotte test paper. When
chlorine is identified above the test paper detection limit (10 ppm), samples will be
dechlorinated with sodium thiosulfate. The results of the field-screening (including
detection limits) and dechlorinating processes will be reported on the sample collection
forms.



If necessary, groundwater samples may be field-screened for sulfide using test paper, such
as Sigma-Aldrich® lead acetate paper. The results of the field screening (including
detection limits) would be reported on sample collection forms.



Prior to WAD cyanide analysis, laboratory testing for sulfide will be conducted using either
lead acetate test paper or U.S. Environmental Protection Agency Method 376.1 or 376.2.
Test results (including detection limits) will be included in the laboratory analytical report.
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If sulfide is detected and treatment with bismuth nitrate is required, the treatment
method will be described in the laboratory report job narrative.
The screening approach described above will continue through 2020 when the results will be reevaluated during the Third 5-year Periodic Review.
If you have questions regarding the content of this technical memorandum, please contact Ryan
Reich at (509) 327-9737 or rreich@landauinc.com.
LANDAU ASSOCIATES, INC.

Ryan Reich, LG
Senior Project Geologist
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Attachments: Attachment 1. Groundwater Sample Collection Forms – March 12, 2018
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ATTACHMENT 1

Groundwater Sample Collection Forms
March 12, 2018

