
 

 
 

MEMORANDUM 
 
 
 

To:  Dave Anderson, Public Works Director, City of The Dalles  Date: July 27, 2020 

From:  Andrew Vidourek, RG and James J. Maul, LHG   

 
 

 

 

 

 

RE: Groundwater technical memorandum - Review of proposed well siting at 2929 West 2nd 
Street in The Dalles, Oregon in relation to water quality 

We have prepared this memorandum to advance understanding of water quality at a potential siting 
location for new supply wells anticipated to be installed within the City’s Service Zone 310 (310 zone), 
at 2650 River Road (the Siting Location). To assess potential water quality at the Siting Location, 
existing data from industrial production wells at 3313 West 2nd Street were reviewed (See Figure 1). 
3313 West 2nd Street was formerly occupied by an aluminum reduction facility owned by Northwest 
Aluminum Company and thus this property will be referred to in this memorandum as the “Smelter 
Property”. The location of the proposed well field, or Siting Location, is approximately 2,000 feet 
from the Smelter Property. Note the locations of the proposed production Wells 6 and 7 on Figure 1 
are approximate, with final locations to be determined.   

Four groundwater production wells (Wells 1 through 4) were installed on the Smelter Property in 1957 
and 1958 by Martin Marietta. They provided an industrial and potable water supply to the former 
Martin Marietta Aluminum Reduction Facility. Martin Marietta operated from 1958 to 1984. Martin 
Marietta then leased the plant to Northwest Aluminum Company at which point aluminum operations 
resumed until 2003. Well 2 was decommissioned in 1985 (Geraghty & Miller, 1988). The remaining 
three production wells (Well 1, 3, and 4) are currently used by the property owner and a neighboring 
industry for potable and industrial purposes (i.e., non-contact cooling water).  
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Primary sources of contamination adjacent to or near the Smelter Property and/or the Siting Location 
property include: 

• A Resource Conservation and Recovery Act (RCRA) landfill  

• A Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 
landfill 

• Closed “Scrubber Sludge Ponds” that received waste from air filtration units (also a 
CERCLA unit) 

• The Dalles Disposal Site landfill.  

The Smelter and Siting Location properties, along with the RCRA landfill, the CERCLA landfill, 
Scrubber Sludge Ponds, and The Dalles Disposal Site, are collectively referred to herein as the Site.   

Contaminants at the Site are typical of those associated with aluminum production and include 
fluoride, sulfate, cyanide, and polynuclear aromatic hydrocarbons (PAHs). All of the sources of 
contamination noted above, with the exception of The Dalles Disposal Site, are regulated waste units 
under Oregon Department of Environmental Quality (DEQ) and/or US Environmental Protection 
Agency (USEPA) oversight for post-closure monitoring and were generated as part of activities and 
remedial actions associated with the former aluminum reduction facility.   

Specifically, we were asked to: 

Evaluate if relocating a portion of the production well field to the Siting Location would induce 
contaminant migration from sources on the Site, i.e., the CERCLA landfill, the RCRA landfill, the 
Scrubber Sludge Ponds, The Dalles Disposal Site, or from areas of residual or remaining impacts in 
soil and/or shallow groundwater. 1 

ENVIRONMENTAL CONDITIONS 
Smelter Property 
The Smelter Property occupies a portion of  the Martin Marietta Aluminum Reduction Facility that 
produced aluminum from 1958 to 1984.  In 1986, Martin Marietta leased the plant to Northwest 
Aluminum Company at which point aluminum operations resumed until 2003. Former facility 
operations generated waste materials consisting largely of  spent potliners (RCRA regulated waste 
K088); sludge from air scrubbers (containing fluoride and polycyclic aromatic hydrocarbons [PAHs]); 
and process water, including an electrolyte bath. 
 
Extensive investigation and remedial actions have been conducted on the Site. The first major phase 
of  work was conducted from approximately 1988 through 1991, under USEPA oversight and included 

 
1 Up to 6.01 cubic feet per second of  water rights are proposed for transfer to new wells at the Siting Location.  



Dave Anderson, Public Works Director, City of  The Dalles  July 27, 2020 

Page 3 

Confidential 

consolidation of  aluminum process waste to landfills (the CERCLA and RCRA landfills) and closure 
of  two scrubber sludge ponds. This was conducted under a Record of  Decision from USEPA issued 
in 1988. Remedial actions also included recovering and treating contaminated water from a portion of  
the Site, leachate treatment, and on-going compliance groundwater monitoring. Facility operations 
continued under the management of  Northwest Aluminum Company, which took over from Martin 
Marietta, during and after the first phase of  remedial action until ceasing its operations in 2003. 
 
A second phase of  remediation began in 2007, under the DEQ. This included additional Site 
investigation, a risk assessment, and remedial actions. This included removing process waste and 
contaminated soil in addition to building demolition. Soil removal and capping activities were 
conducted in 2009, 2010, and 2011, in selected areas during and after facility demolition (CH2MHILL, 
2012).  
 
On September 12, 2012, DEQ issued a conditional no further action determination (NFA) for the 
Site. As part of  the NFA process, an Easement and Equitable Servitudes (EES) was filed with Wasco 
County that requires engineering and institutional controls. Groundwater monitoring in relation to the 
Smelter Property and the associated landfill units continue under EPA oversight. 
 
The Siting Location 
The Siting Location is located approximately 2,000 feet south from the Smelter Property. Between 
these two properties is an active industrial facility, Hydro Extrusions. The Siting Location property is 
comprised of approximately 73 acres and has remained largely undeveloped, except for the portion 
formerly used by the community for rodeo events. Additionally, the eastern portion of the Siting 
Location property contains approximately 1.2 acres of a 3.65-acre closed municipal landfill, the 
aforementioned “The Dalles Disposal Site”, that operated from 1938 through 1955.  

Environmental investigations conducted in 2014 and 2018, along with a risk assessment screening 
assessment, showed that arsenic and lead at The Dalles Disposal Site exceeded acceptable risk levels 
in landfill material and surface soil (MFA, 2015a; MFA, 2015b; MFA, 2018; and GeoPro, 2013a). The 
DEQ issued a conditional No Further Action determination for The Dalles Disposal Site in 2013 
(DEQ, 2013a), a CMMP (GeoPro, 2013b), and an EES (Wasco County, 2013) were prepared and 
recorded by the Wasco County Clerk to define Site restrictions and procedures associated with 
impacted soil and groundwater in this area.  

In association with due diligence and in relation to a Prospective Purchaser Agreement with DEQ, 
environmental assessments of the remainder of the Siting Location property were conducted and 
indicated that contamination was not present and that, in conjunction with the engineering and 
institutional controls identified in the EES, no further assessment or remedial actions were necessary 
(MFA, 2018). 

In anticipation of two production wells being installed within the Siting Location, Wells 6 and 7 are 
shown on Figure 1 and approximately 900 feet apart. Additionally, the wells would be installed no 
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closer than 500 feet from the scrubber sludge ponds boundary. Note that these well locations are 
approximate, with final locations to be determined.  

HYDROGEOLOGY/NATURE AND EXTENT OF CONTAMINATION 
The existing production wells are completed in “The Dalles Groundwater Reservoir” aquifer 
(DGWR). The DGWR is confined and is hydraulically distinct from other aquifers at the Site. The 
top of the DGWR at the Site is almost 300 feet deep and is between 20 to 40 feet thick. It is highly 
permeable and yields over 1,000 gallons per minute to production wells (Geraghty & Miller, 1988).  

The hydrostratigraphic units underlying the Site include: 

• Perched zone 

• S and SL-Aquifers 

• A-Aquifer 

• B-Aquifer 

• DGWR 

With the exception of the shallow perched zone, the S-, SL-, A-, B-, and DGWR aquifers occur in 
more permeable (e.g., fractured or broken) zones of the Columbia River Basalt Group that lie between 
dense, impermeable layers of basalt (CH2MHILL, 2012). See Figure 2 for a general representation of 
the hydrostratigraphy at the Site.  

Routine sampling of production wells conducted in 1983 indicated the presence of cyanide above the 
detection limit from Well 2. Well 2 was subsequently decommissioned in March 1985 by pulling the 
pump and backfilling the borehole with cement grout. Routine sampling of the other three production 
wells did not identify water quality problems (Geraghty & Miller, 1988). Since that time, cyanide has 
been detected in samples from the remaining production wells at concentrations ranging from 0.004 
milligrams per liter (mg/L) to 0.017 mg/L, well below the USEPA Maximum Contaminant Level 
(MCL) of 0.2 mg/L for free cyanide (Oregon Health Authority, 2020).2 Cyanide was last detected over 
20 years ago (1999) from Well 1 at a concentration of 0.007 mg/L and has not been detected in any 
of the production well samples since (see attached Table).  

The annual volume of groundwater pumped from the DGWR from 1980 through 1998, the time 
period in which the production well sampling results presented on the attached Table were collected, 
and when the Smelter Property facility was in operation, ranged from 2,450 to 5,650 acre-feet per year. 
After the discontinuance of operations at the Smelter Property, from 2004 through 2017, the annual 
volume of groundwater pumped from the DGWR ranged from approximately 1,400 to 3,400 acre-

 
2 The fraction of  cyanide analyzed historically was not specified in the documentation reviewed. If  the cyanide data is 
representative of  total or weak acid dissociable cyanide it likely over represent the portion of  cyanide comparable to the 
free cyanide MCL. 
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feet per year (Golder, 1999).  It is anticipated that groundwater pumped from new wells to be installed 
on the Siting Location will not mobilize contaminants, if similar groundwater withdrawal rates increase 
back up to 2,450 to 5,650 acre-feet per year.  

Groundwater impacts on the Smelter Property, where the current production well field is located, are 
limited to the perched- and the S-aquifers (AMEC, 2014). Contamination concentrations that exceed 
USEPA MCLs are not present within the A-, B-, or DGWR, all of which are confined and as a result, 
limit contaminant migration. The DGWR is separated from overlying units by low permeability 
sediments which effectively preclude the exchange of water between the B-aquifer and the DGWR 
(Geraghty & Miller, 1988). Therefore, the DGWR is hydraulically distinct from all other aquifers at 
the Site and is not considered by the DEQ to be part of the Site’s locality of facility (LOF). The LOF 
is defined as anywhere groundwater contamination is present or likely to become impacted in the 
future. By the establishing the LOF, the DEQ has determined that contamination at the Site has not, 
and will not in the future, impact the DGWR.  

The only groundwater monitoring wells on the Siting Location property are near The Dalles Disposal 
Site and adjacent to the Scrubber Sludge Ponds property (near River Road). These monitoring wells 
are located 1,000 or more feet from the proposed well locations and are drilled in the shallow perched- 
and S-aquifers (i.e. approximately 250 to 300 feet shallower than the wells proposed to be drilled in 
the DGWR). Limited detections of cyanide, fluoride, sulfate, and PAHs were present in groundwater 
samples collected from 2014 through 2019 from these shallow wells (MW-5, MW-4U, MW-4L, MWR-
29S, MW13-15SL, MW15-19SL, and MW13-14SL, see Figure 1). The only regulatory exceedances of 
a screening level were for fluoride in MW13-14SL, however, this monitoring well is only completed 
at 20 feet bgs (Wood, 2019). Cyanide, fluoride, sulfate, and PAH impacts are not anticipated to be 
present on the Siting Location property in the A-, B-, or DGWR aquifers, and accordingly those 
aquifers are not included in the on-going groundwater monitoring program (Wood, 2019).  

In 2008, an existing irrigation supply well located within the western portion of the Siting Location 
property, was decommissioned. The well was completed to a depth of approximately 86-feet below 
ground surface (bgs) and approximately 200 to 215 feet shallower than the depth of the proposed 
wells to be drilled in the DGWR. Chemical samples were collected and analyzed for cyanide, fluoride, 
sulfate, and PAHs. No cyanide or PAHs were detected, and the detections of fluoride and sulfate were 
well below the USEPA MCLs (Tetra Tech, 2008). 

Two additional monitoring wells (MW-24S and MW-24A, see Figure 1), were located near the 
northwest portion of the Siting Location property (southwest of the Scrubber Sludge Ponds), and 
were decommissioned as they were not needed for the on-going groundwater monitoring program 
associated with the Site. These wells were completed in the S- and A- Aquifers, and analytical data 
collected for total and free cyanide and fluoride, were not detected or well below USEPA MCLs. MW-
24S and MW-24A were completed to a depth of 21.5 and 158 feet bgs, respectively (Geraghty & Miller, 
1988).       
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WATER USE 
Surface water from The Dalles Municipal Watershed (aka South Fork Mill Creek and Dog Creek) is 
the source of the majority of the city’s drinking water supply. The City supplements during dry months 
with groundwater. The DGWR is one of six Critical Groundwater Areas (CGA) in Oregon. The CGA 
order restricts groundwater use to prevent excessive pumping and overuse of the aquifer that could 
result in “groundwater mining,” where the withdrawal of groundwater exceeds the aquifer recharge 
rate (State of Oregon, 1959). 

The rights proposed for transfer to the Siting Location total 6.01 cubic feet per second (3.9 million 
gallons per day). Future groundwater withdrawal will be limited to the amount allotted through the 
water rights and subject to the CGA. The average withdrawal from the DGWR since termination of 
aluminum smelting activities has been approximately 1,800 acre-feet per year. The capacity of the 
aquifer for sustainable yield is approximately 5,500 acre-feet, which is considered to be the annual 
sustainable yield from the aquifer (Golder, 1999). The difference is 3,700 acre-feet per year which 
equates to an instantaneous pumping rate of 5.1 cubic feet per second (assuming continuous pumping 
operations). This is less than the current water rights proposed for transfer to the Siting Location of 
6.01 cubic feet per second.  

Based upon review of drillers logs for production Wells 1 and 4, the target zone for the production 
wells was the DGWR located approximately 262 to 306 feet bgs (porous basalt). The proposed wells 
for the Siting Location property are also planned for completion within the DGWR. The wells were 
sealed from ground surface to 220 to 227 feet bgs within dense basalt that acts as a confining layer 
between the shallower aquifers and the DGWR. The water levels measured in the wells after 
construction of the seal rose to levels ranging from 73 to 77 feet bgs, a hydrostatic rise of up to 150 
feet of artesian head. The predicted drawdown during active pumping from the proposed wells, based 
on a well spacing of at least 500 feet between Well 6 and Well 7, is up to 46 feet (Bryan C., 2020). 
Drawdown during active pumping is estimated, and groundwater levels are expected to recover when 
pumping is inactive.  Based on available groundwater elevation data, it is well within the capacity of 
the DGWR to support this level of withdrawal (Vidourek A., 2020) (see Attachment for production 
well logs).  

AQUIFER STORAGE AND RECOVERY (ASR) 
An ASR project has been permitted with the state and is proposed for advancement.  

Because the aquifer is confined, the water level in the DGWR is a potentiometric surface that 
represents the pressure within the aquifer and does not represent the actual level of the saturated zone 
beneath the ground surface. Therefore, the potentiometric surface in the aquifer is independent of 
features on the ground surface, or other hydrogeologic units that are not hydraulically connected with 
the DGWR, of which, there are none at the Site.  
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ASR storage in the DGWR will help maintain hydrostatic levels in the aquifer and provide an 
additional source of water for the City in addition to groundwater from the DGWR under the City's 
existing water rights. This additional source of water will effectively allow a net increase in pumping 
from the aquifer without exceeding the sustainable annual yield of the aquifer.  

CONCLUSION 
As discussed above, the DGWR is present at the Site at a depth of up to 306 feet bgs, is confined, and 
is below other discrete, hydraulically unconnected, confined aquifers. In other words, the DGWR is 
hydraulically separate from the other aquifers at the Site. The proposed wells for the Siting Location 
property are planned for completion within the DGWR.   

In addition to remediation at the Site, numerous studies have been conducted to define the 
hydrogeology and nature and extent of contamination at the Site. These studies have shown that 
contamination at the Site is primarily present in the perched- and S-Aquifers. Two other 
hydrostratigraphic units, the A- and B-Aquifers, have minimal detections of contaminants well below 
USEPA MCLs, and separate the DGWR from the perched- and S-Aquifers.  

Based on the information reviewed, the DGWR is not hydraulically connected to any of the overlying 
aquifers and groundwater withdrawal from the DGWR will not mobilize surface contamination or 
groundwater contamination at the Site, nor is the DGWR subject to impacts from Site sources of 
contamination.
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LIMITATIONS 
The services undertaken in completing this memorandum were performed consistent with generally 
accepted professional consulting principles and practices. No other warranty, express or implied, is 
made. These services were performed consistent with our agreement with our client. This 
memorandum is solely for the use and information of our client and the City of The Dalles unless 
otherwise noted. Any reliance on this report by a third party is at such party’s sole risk. 

Opinions and recommendations contained in this memorandum apply to conditions existing when 
services were performed and are intended only for the client and the City of The Dalles, purposes, 
locations, time frames, and project parameters indicated. We are not responsible for the impacts of 
any changes in environmental standards, practices, or regulations subsequent to performance of 
services. We do not warrant the accuracy of information supplied by others, or the use of segregated 
portions of this report. 
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Figure 1
Production Well Locations

3313 West 2nd Street and 
2650 River Road

The Dalles, Oregon

Source: Aerial photograph obtained from the Oregon 
    Statewide Imagery Program.
Well locations provided by Amec Foster Wheeler.

Note: Well locations are approximate.
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Figure 2
Generalized Stratigraphic Column 

and Hydrostratigraphy
3313 West 2nd Street and 

2650 River Road
The Dalles, Oregon

Source: 
Digital Terrain Model obtained from 
    the Oregon Lidar Consortium.

NOTES:
DWGR = The Dalles Groundwater Reservoir
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TABLE 
 

  



Confidential Table 
Summary of Detections

3313 West 2nd Street, The Dalles, Oregon 
Drinking Water System OR41 90872

2/22/1993  --  --  --  --  --  --  --  --  --  --  --  -- 
5/25/1993  --  --  --  --  --  --  -- 26.1  --  --  --  --  --  --  --  -- 
5/29/1996 0.018 0.013 0.67 0.02  --  -- 0.017 30.7 34  --  --  --  --  --  --  -- 
6/1/1999 0.022 0.001 0.7  --  --  -- 0.007 35 34  --  --  --  --  --  --  -- 

11/21/2002 0.017  -- 0.6  --  --  --  -- 26  -- 0.002  -- 0.0032  --  --  --  -- 
9/21/2010 0.0151  -- 0.595  --  --  --  -- 22.1  --  --  --  -- 0.00117  --  --  -- 
9/26/2013  --  --  --  --  --  --  --  --  --  --  --  --  --  -- 0.018  -- 
9/7/2016  --  --  --  --  --  --  --  --  --  --  --  --  --  --  -- 0.0006

9/30/2016  --  --  --  --  --  --  --  --  --  --  --  --  --  -- 0.0527 0.0063
9/18/2019  --  --  --  --  --  --  --  --  --  --  --  --  --  -- 0.008 0.00083

10/29/2019 0.0168  -- 0.475  --  --  --  -- 21.7  --  --  --  --  --  --  --  -- 
3/24/1993  --  -- 0.79  --  -- 0.0039 0.013  --  --  --  --  --  --  --  --  -- 
5/25/1993  --  -- 0.77  --  --  --  -- 36.1  --  --  --  --  --  --  --  -- 
5/29/1996 0.025 0.011 0.85 0.02  --  -- 0.007 41.4 32.5  --  --  --  --  --  --  -- 
6/1/1999 0.022 0.005 0.8  --  --  --  -- 46 31  --  --  --  --  --  --  -- 

11/21/2002 0.016  -- 0.9  --  --  --  -- 35  --  --  --  --  --  --  --  -- 
9/15/2010 0.0145  -- 0.829  --  --  --  -- 34.7  --  --  --  --  --  --  --  -- 
3/8/1993  --  --  --  -- 0.003 0.0029  --  --  --  --  --  --  --  --  --  -- 

5/25/1993  --  --  --  --  --  --  -- 21.4  --  --  --  --  --  --  --  -- 
5/29/1996 0.011  -- 0.62  --  --  -- 0.004 22.7 23  --  --  --  -- 0.027  --  -- 
6/1/1999 0.014  -- 0.6  --  --  --  -- 26 21  --  --  --  --  --  --  -- 

11/21/2002 0.014  -- 0.5  --  --  --  -- 22  -- 0.001 0.4  --  --  --  --  -- 
9/15/2010 0.0152  -- 0.579  --  --  --  -- 22.6  --  --  --  --  --  --  --  -- 

NOTES:

Data retrieved online from https://yourwater.oregon.gov/chemlatest.php?pwsno=90872. Data from June 1980 to October 2019 was reviewed, and all results that were non-detect were excluded from this table. 

Where multiple detections of the same analyte are available on the same sample date, the highest sample result is presented. 

-- = either not analyzed, or result is non-detect.

MCL = maximum contaminant level or secondary drinking water standard as applicable .

mg/L = milligrams per liter. 

NA = not available.

PCI/L = picocuries per liter. 

USEPA = United States Environmental Protection Agency.

Nitrite

0.075 0.0003 0.62

Date

NA 250 mg/L 5 PCI/L 0.005 mg/L 0.006 mg/L

Lead

1.3 mg/L 0.015 mg/L

Copper

SRC-BA (Well 3)

Sulfate Combined 
Radium Cadmium AntimonySelenium Cyanide Sodium

USEPA MCL

SRC-AA (Well 1)

Identifier and 
Well Location Barium

SRC-CA (Well 4)

Nitrate

10 mg/L

Nickel

0.1 mg/L

Combined 
Uranium

0.03 mg/L

Chromium Fluoride

 -- 
2 mg/L 0.1 mg/L 4 mg/L 1 mg/L 0.05 mg/L 0.2 mg/L
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