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Arsenic Memorandum 
 
To:  File 

From: Ted Hartsig, CPSS 

Date: November 20, 2017 

Re: Review of Tetra Tech Phase II Targeted Brownfields Assessment 
 Former CB&Q Railroad Tracks, East Locust Creek 
 
In 2015, Olsson Associates (Olsson) reviewed 21 separate Phase I and Phase II Environmental 
Site Assessments (ESAs) that had been previously performed on properties potentially included 
within the project area for the proposed East Locust Creek Reservoir. The purpose of Olsson’s 
review was to determine whether contamination is present within the inundation zone of the 
proposed East Locust Creek Reservoir that may cause an unacceptable impact for use of the 
reservoir for drinking water. A summary of Olsson’s review was presented in a letter report to 
Allstate Engineering, dated November 10, 2015.  
 
This review concluded that, based on the reports reviewed, arsenic appeared to be the only 
contaminant of potential concern (COPC) for properties within the proposed reservoir inundation 
zone. The source of the arsenic appears to be the former Chicago, Burlington, and Quincy 
(CB&Q) railroad corridor, which extends for 6.3 miles through the proposed reservoir inundation 
zone. Olsson’s 2015 report stated that the source of arsenic found in samples collected along 
the former railroad corridor is possibly from railroad ties treated with chromated copper arsenate 
(CCA), or from herbicides that may have been used in the past to control vegetation along the 
tracks. As the railroad ties have degraded over time since abandonment of the railroad line, it is 
possible that arsenic may have leached into the soil. 
 
Based on this review, Olsson recommended that additional sampling should be conducted 
along the former CB&Q railroad corridor to more fully evaluate potential arsenic contamination. 
Subsequently, a Phase II Targeted Brownfields Assessment (TBA) of potential soil 
contamination was conducted along the former CB&Q line. The Phase II TBA was completed by 
Tetra Tech Inc., and the findings were detailed in a report dated September 6, 2017. In October 
2017, Olsson reviewed this report to compare the results of the TBA investigation with Olsson’s 
previous assessment of contaminants as summarized in the 2015 letter report. 
 
Soil samples collected in site investigations completed before 2017, (as summarized in Olsson’s 
November 2015 report) showed that arsenic concentrations in 13 sample locations along the 
former railroad line ranged from 6.7 to 110 milligrams per kilogram (mg/kg) of soil, with an 
average concentration of 46.75 mg/kg. Review of the Tetra Tech Phase II TBA report shows 
that of 20 soil samples collected along the former railroad line, all sample locations had arsenic 
concentrations exceeding the U.S. Environmental Protection Agency (USEPA) screening level 
for residential land use (0.68 mg/kg), and nine sample locations had arsenic concentrations 
above background concentrations as determined by the U.S. Geological Survey for Sullivan 
County, Missouri (8.469 mg/kg). Results of the Tetra Tech investigation provided a range of 
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concentrations from 4.0 to 130 mg/kg arsenic in the soil, with an average concentration of 20.3 
mg/kg. 
 
The Tetra Tech Phase II TBA investigation provided results regarding arsenic concentrations in 
soil that are consistent with previous investigations of the area. The photographic log of the 
Tetra Tech investigation was provided in the September 6, 2017, report; the photos show that 
the former railroad line is now an unpaved and unmaintained, narrow path. It is possible that 
former railroad ties and ballast are buried below a soil layer, or may have been removed. 
 
Olsson’s November 2015 report included a brief explanation of arsenic chemistry in soil, and the 
potential for releases of arsenic into the aquatic environment of the proposed future East Locust 
Reservoir. Essentially, arsenic chemistry in soils is very complex. Arsenic is typically found in 
two ionic forms: arsenite (As-III), or the reduced form of arsenic, arsenate (As-V), which is the 
oxidized form of arsenic in soils. Under most environmental conditions, arsenate is the more 
common species of arsenic found. In this form, arsenic is generally not mobile, as it adsorbs 
tightly to soil particles and to iron and aluminum oxides. When arsenate is reduced to arsenite, 
however, it becomes more prone to migration. The reduction and oxidation reactions of 
arsenite/arsenate present a challenging environment, because the transition between the 
species can be relatively rapid. Arsenite, which may be mobile in liquid environments, can 
oxidize back to arsenate when encountering oxygen (including in oxygenated water), then re-
precipitate back into a solid form in association with iron and aluminum oxides. The reduction 
and oxidation of arsenic species is further complicated by the presence of other metals in the 
soil, and therefore it is difficult to predict what species will be present in a wet environment. 
 
As part of its review of the 2017 Tetra Tech TBA report, Olsson calculated the potential 
environmental impact of the arsenic concentrations detected along the former CB&Q railroad 
line. These calculations, which represent a worst-case scenario for release of arsenic 
contamination into the waters of the proposed East Locust Creek Reservoir, are attached, and 
are briefly summarized in the following paragraphs.  
 
The CB&Q railroad line within the East Locust Creek inundation zone is 6.3 miles long; a 
conservative assumption is that the railroad corridor averages approximately 8 feet wide. 
Average arsenic concentrations along this railroad corridor, as measured in the Tetra Tech BTA 
study conducted in 2017, are 20.3 mg/kg. 
 
Olsson further assumed, for purposes of this calculation, that all arsenic present in the soil 
would be released into the water of the proposed reservoir simultaneously immediately upon 
inundation. This is, again, a very conservative assumption, because the reduction and oxidation 
of arsenic in the soil environment, as described above, would be expected to result in a release 
of only a small portion of arsenic into the aquatic environment at any given time.  
 
Based on these assumptions, Olsson has calculated that the maximum possible arsenic 
concentration in the lake water would be approximately 0.0066 milligrams per liter (mg/L). The 
US Environmental Protection Agency (USEPA) drinking water risk-based threshold for arsenic 
in drinking water is 0.01 mg/L.  
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Therefore, it is concluded that the actual maximum possible concentration of arsenic in the 
water of the proposed East Locust Creek reservoir cannot possibly exceed 60 percent of the 
USEPA drinking water standard, even under very unlikely worst-case scenarios. 
 

CALCULATION 
EAST LOCUST CREEK WORST-CASE ARSENIC CONCENTRATION 

CB&Q RAILROAD CORRIDOR 
 
 
Assume: 
  

- 6.3 miles (33,264 linear feet) of former railroad line 
- 8 feet average width 
- 2 feet depth of arsenic contamination 

o Yields 532,224 cubic feet (ft3) of soil 
 

- Soil @ approximately 90 pounds (lbs) or 40.9 kilograms (kg) per ft3 
o 532,224 ft3 x 40.9 kg/ft3 = 21,767,962 kg of soil 

 
- Average concentration of arsenic in soil is 20.3 mg/kg 
- 20.3 mg/kg x 21,767,962 kg soil = 441,889,629 mg arsenic (total load) 

 
- Reservoir volume = 54,000 acre-feet 
- One acre-foot = 43,560 ft3 of water 

o 54,000 x 43,560 ft3/acre-foot = 2,352,240,000 ft3 of water 
- One ft3 of water = 28.3 liters (L) of water 

o 2,352,240,000 ft3 x 28.3 L/ft3 = 66,568,392,000 L 
 
So: 
 
If all the arsenic load of the former CB&Q railroad corridor were released at one time, then: 
 
 441,889,629 mg of arsenic 
 66,568,392,000 L water  = 0.0066 mg/L 
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