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MEMORANDUM 
 
 
Date: January 23, 2020 
 
To: Michele Maidman - Alcoa 
 
From: Mike Stevens, P.E. 
 
Re: Recommendations for Temporary Monitoring Well Sampling Reduction 
 Troutdale Reynolds  
 Troutdale, Oregon 

  
 
With the understanding that a temporary (one- or two-year) reduction in the semi-annual groundwater 
monitoring program is being considered for selected wells at the Troutdale Reynolds site, an evaluation of 
fluoride concentration trends was completed with the purpose of identifying those wells for which sampling 
may reasonably be suspended without negatively affecting the understanding of water quality at the Site.   
 
The selection of wells to be included in the sampling suspension is based on the confidence that the 
fluoride concentration in each well will remain reasonably predictable for longer than the period of the 
proposed sampling hiatus (i.e. the fluoride concentration in each selected well can be predicted with a 
reasonable degree of confidence over the two-year period).  The Standard Error of the Estimate was 
calculated for each well (using the log of fluoride concentration over the last five years) and selected for 
suspension if the error normalized to the mean for the fluoride concentration in that well is less than the 
breakpoint in the cumulative plot of the standard error (see Figure 1).  As shown on the Figure, the 
breakpoint in the curve occurs at a standard error of about 0.29 (i.e. wells with a standard error of 
29 percent or less would be considered reasonably predictable, and therefore eligible for the temporary 
suspension). 
 
The Standard Error of the Estimate is calculated as: 
 

𝑆𝑆 = �∑(𝑦𝑦𝑎𝑎𝑎𝑎𝑎𝑎 − 𝑦𝑦𝑒𝑒𝑒𝑒𝑒𝑒)
2

𝑛𝑛 − 2
 

where yact is the data point, yest is the estimated data for the same point based on the regression, and n is 
the number of data points.  Normalization of the Standard Error is calculated by: 𝑆𝑆𝑛𝑛 = 𝑆𝑆

(𝑦𝑦� + 1)� , where 
𝑦𝑦� is the average of the n data points. 
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Based on these criteria, the proposed set of wells for which sampling can be suspended include: 
 

• MW01-019 (Sn = 22%) 
• MW02-012 (Sn = 10%) 
• MW02-034 (Sn = 7.5%) 
• MW03-175R (Sn = 7.0%) 
• MW04-014 (Sn = 21%) 
• MW07-024R (Sn = 2.5%) 
• MW10-023 (Sn = 3.6%) 
• MW10-165 (Sn = 2.2%) 
• MW11-017 (Sn = 18%) 
• MW12-092 (Sn = 7.6%) 
• MW13-022 (Sn = 22%) 
• MW14-015 (Sn = 7.1%) 
• MW16-014R (Sn = 26%) 
• MW17-028R (Sn = 17%) 

• MW18-016 (Sn = 3.5%) 
• MW18-031 (Sn = 1.1%) 
• MW19-013 (Sn = 24%) 
• MW24-010 (Sn = 16%) 
• MW25-024R (Sn = 20%) 
• MW26-012 (Sn = 13%) 
• MW27-045 (Sn = 21%) 
• MW29-033 (Sn = 10%) 
• MW29-090 (Sn = 19%) 
• MW29-179 (Sn = 9.5%) 
• MW30-030 (Sn = 10%) 
• MW30-100 (Sn = 2.5%) 
• MW31-034 (Sn = 1.1%) 
• MW33-033 (Sn = 2.0%) 

• MW34-038 (Sn = 11%) 
• MW46-018 (Sn = 17%) 
• MW46-043 (Sn = 17%) 
• MW49-095 (Sn = 0.8%) 
• MW49-145 (Sn = 4.0%) 
• MW52-045 (Sn = 12%) 
• MW53-034 (Sn = 12%) 
• MW55-046 (Sn = 6.4%) 
• MW57-025 (Sn = 14%) 
• MW58-042 (Sn = 11%) 
• MW59-019 (Sn = 11%) 
• MW59-038 (Sn = 28%) 
• FE01-046 (Sn = 6.5%) 

 
Several wells have also shown relatively stable concentration trends but had a single data point in the last 
five years that resulted in a normalized Standard Error of the Estimate that was outside of the 29 percent 
selection criteria.  Wells for which that single data point was lower than the estimate are also proposed for 
suspension in the sampling program as a single outlier data point is not considered to be problematic given 
that the actual concentration would be conservatively described by the estimate (i.e. the concentration 
would be expected to be at or below the predicted concentration).  These wells include MW27-081 and 
MW31-095R, for which the standard error would otherwise have been 10 percent and 9.5 percent, 
respectively.  The same consideration would have reduced the standard error in wells MW27-045 and 
MW59-038 to 14 percent and eight percent, respectively). 
 
Several of these wells, however, are in relatively close proximity to Sandy or Columbia Rivers and are 
integral to the ongoing assessment of fluoride migration being completed by Alcoa and are therefore 
retained in the monitoring program.  These wells include MW52-045, MW53-034, and MW58-042. 
 
Trend plots for each of these 40 wells (out of the total set of 63 wells) are attached for reference.  The 
selection of the wells for sampling suspension does not imply attainment of the remedial action goals, nor 
an expectation that the wells would be permanently removed from the sampling program.  These wells 
have been selected due to the expectation that fluoride concentrations will be confidently predictable over 
the hiatus period and therefore no new information relative to the remedial action would likely be achieved 
through continued semi-annual sampling. 
 
As a result of this selection, the monitoring well sampling program (presented in the 2016-2020 
Groundwater Monitoring Work Plan, dated March 2018) has been revised as shown on the attached 
Table 1. 



Table 1

Port of Portland – Troutdale Reynolds Industrial Property

Water 
Levels Fluoride Cyanide Aluminium Water 

Levels Fluoride Cyanide Aluminum

MW01-019 Cryolite Ponds X X X X
MW02-012 Scrap Yard X X X
MW04-019 South Wetlands X X X X
MW07-024R Plant Interior—South of Dike X X X
MW10-023 Plant Interior—South of Dike X X X X X
MW11-017 East Potliner X X X X X X
MW12-021 Plant Perimeter—Sundial Road X X X X
MW13-022 Scrap Yard X X X X X X
MW14-015 Scrap Yard X X X X X
MW16-014 Plant Interior—South Landfill X X X
MW17-028R South Wetlands X X X
MW18-016 South Wetlands X X X X
MW19-013 South Landfill X X X X
MW24-010 Scrap Yard X X X X
MW25-024 Scrap Yard X X X X
MW26-012 South Landfill X X X X
MW46-018 Plant Interior—Carbon Bakes X X X X
MW59-019 Plant Interior X X X X

FE01-046 Scrap Yard X X X X
FE02-046 Scrap Yard X X X X X X
FE03-045 East Potliner X X X X X X
FE04-071 Scrap Yard X X X X X X
FE05-074 East Potliner X X X X X X X X
FE06-047 Scrap Yard X X X X X X X X
MW02-034 Scrap Yard X X X X
MW18-031 South Wetlands X X X
MW23-025 North Landfill X X X X
MW26-050 South Landfill X X X
MW27-045 Company Lake X X X X
MW29-033 Plant Interior—Company Lake X X X X
MW30-030 Plant Perimeter—Company Lake X X X
MW31-034 Fairview Farms X X X
MW33-033 Plant interior—Scrap Yard X X X X X
MW34-038 East Potliner X X X X X X X X
MW35-038 East Potliner X X X X X X
MW46-043 Plant Interior—Carbon Bakes X X X
MW52-045 Columbia River X X X X X X X X
MW53-034 Sandy River X X X X X X X X
MW55-046 Scrap Yard X X X X
MW56-046 Scrap Yard X X X X
MW57-025 North Landfill X X X X X X X X
MW58-042 East Potliner X X X X X X X X
MW59-038 Plant Interior X X X

Facility Groundwater Monitoring Well Program - Temporary Sampling Suspension

Silt Zone Wells

UGS Zone Wells

First Semiannual Event (February)
Sampling Events

Second Semiannual Event (August)Well 
ID Area Monitored

See notes at end of table
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Table 1

Port of Portland – Troutdale Reynolds Industrial Property

Water 
Levels Fluoride Cyanide Aluminium Water 

Levels Fluoride Cyanide Aluminum

Facility Groundwater Monitoring Well Program - Temporary Sampling Suspension

Silt Z  W ll

First Semiannual Event (February)
Sampling Events

Second Semiannual Event (August)Well 
ID Area Monitored

MW10-090 Plant Interior—South of Dike X X X X X X
MW12-092 Plant Perimeter—Sundial Road X X X
MW27-081 Company Lake X X X X
MW29-090 Plant Interior—Company Lake X X X X
MW30-100 Plant Perimeter—Company Lake X X X
MW31-095R Fairview Farms X X X X
MW33-095 Plant interior—Scrap Yard X X X X X X
MW47-094 South Landfill X X X X
MW49-095 Plant Interior—East Potliner X X X X X
MW50-094 Plant Interior X X X

MW03-175R Plant Perimeter—Upgradient X X X
MW10-165 Plant Interior—South of Dike X X X
MW29-179 Plant Interior—Company Lake X X X X
MW33-165 Plant interior—Scrap Yard X X X X X X
MW48-165 Plant Interior X X X X
MW49-145 Plant Interior—East Potliner X X X

PW03 Plant Interior—Deep X X X X X X
PW05 Plant Interior—Deep X X X X X X
PW07 Plant Interior—Deep X X X X X X
PW08 Plant Interior—Deep X X X X X X

Total Number of Samples 63 63 21 10 63 43 21 10
26 12 4 23 12 4

Notes:
Cyanide sampling includes Free Cyanide and Total Cyanide.
Aluminum sampling includes Total and Dissolved Aluminum.

Shaded cells highlight wells proposed for temporary sampling suspension.

Samples Collected During Hiatus

Production Wells

Deep Zone Wells

Intermediate Zone Wells
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Fluoride Concentration Trend: FE01-046
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Project NumberApex Companies, LLC
3015 SW First Avenue
Portland, Oregon 97201
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