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Cap Maintenance and Monitoring Plan
The purpose of this maintenance and monitoring plan is to describe the required
maintenance and inspection activities associated with three separate caps constructed at the
Reynolds Metals Company (RMC) facility in Troutdale, Oregon. The caps were constructed
as part of the sitewide remedial cleanup actions described in Record of Decision for Final
Remedial Action (ROD) (EPA, 2006). This cap maintenance and monitoring plan is a
requirement of the ROD. Attachment 1 contains inspection forms, and Attachment 2 is a
photograph log template (described in the Documentation section).
Two of the three caps are located on the banks of Company Lake, and the third cap is
located in the western half of the north landfill (NLF). Cap locations are shown in Figure 1.
A legal description is provided in Attachment 3 and titled Exhibit B. The caps were
constructed to prevent direct contact and to minimize the mobility of waste materials left in
place. Annual inspection of the caps will be performed to ensure that they are functioning as
intended. A description of each cap is presented in the Background section below.

Background
West Company Lake Cap
The purpose of this cap is to prevent direct contact with process residue that remains under
the west bank of Company Lake and to prevent erosion along the west shoreline from
stormwater runoff and wave action. The cap will protect the bank shores and will minimize
the transport of contaminants into Company Lake from subsurface materials. The cap was
constructed by excavating the (approximately 6-inch-thick) lens of process residue back into
the bank at the toe of the slope, then covering with sand, a geotextile fabric, and angular
stones (riprap) along 400 linear feet below the western shoreline of Company Lake. The
capped lens resides entirely below the water surface at the toe of the bank. The cap extends
from below the toe of the bank to an elevation of 13 feet National Geodetic Vertical Datum
(NGVD) and resides above and below the normal lake water surface. Construction was
completed in 2003. Construction photographs of the West Company Lake cap are shown in
Figure 2.

Southeast Company Lake Cap
The purpose of this cap is to prevent direct contact with process residue along a portion of
the southeast Company Lake shoreline at the toe of the U.S. Army Corps of Engineers (COE)
dike. Here, small quantities of process residue were left behind because they could not
feasibly be removed due to the severe and unstable slope, and large obstructions
intermingled with the process residue. Clean soil material was placed over the process
residue along approximately 310 linear feet adjacent to the shoreline, below the normal lake
surface water level. After the lake water level was pumped down, the soil was placed using
two different methods. The first method consisted of tracking the soil into place using a
bulldozer. The second method consisted of placing the soil using a belt conveyor positioned
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on the top of the dike. The completed cap resides entirely below the lake water surface. The
cap was completed in 2005. Construction photographs of the Southeast Company Lake soil
cap are shown in Figure 3.

North Landfill Cap
The purpose of the NLF cap is to prevent direct contact and provide flood protection for
waste left in place in the west area of the NLF. This area was cleared of surface brush and
debris before construction of the protective cap began. The area was graded and then
covered with 6 inches of 1½-inch drain rock (riprap). Armoring stone was placed on the
steep slope at the east end of the landfill. Construction photographs of the NLF cap are
shown in Figure 4.

Land Use Restrictions
Institutional controls are in place in the form of an Easement and Equitable Servitudes
(E&ES) in favor of Oregon Department of Environmental Quality (DEQ) which, without
prior approval from DEQ, prevents the owner from conducting operations on the property
or using the property in any way that will or likely will penetrate the capped areas
identified above or jeopardize the capped areas’ protective function as an engineering
control that prevents exposure to contaminated soil, including without limitation any
excavation, drilling or scraping, or to cause erosion. The E&ES further requires the owner to
maintain the capped areas in accordance with this maintenance and monitoring plan.

Inspection Activities
Although each cap is slightly different, the general criteria that will be inspected are similar.
During each inspection event, the inspection form will be filled out (see forms for each site
in Attachment 1), and photographs will be taken (see photograph log in Attachment 2). Four
general criteria for each cap will be inspected and documented. The inspector will observe,
and record responses to questions about each criterion. Each criterion is listed in the sitespecific inspection form. The four criteria are as follows:
•
•
•
•

Land Use
Vegetation
Cap Integrity
Previous Repairs

A description of each criterion is provided in the following subsections.

Land Use
Confirm by observation that no use or other activity has taken place in the capped area or
adjacent to the cap that has or likely will jeopardize the integrity of the cap in violation of
the land use restrictions identified above.
The following questions will be documented to assess land use:
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•

Has any unauthorized use or activity taken place on or adjacent to the capped area?
If yes,
−
−

Identify the use or activity
Identify the current or potential impact

Vegetation
All three caps were constructed within vegetated areas. Vegetation with large root
structures, such as trees, can damage the cap integrity. Tall or thick weeds and grasses can
prevent thorough inspection of the cap surface, and may displace the riprap at the NLF and
West Company Lake caps. The presence of any vegetation will be documented and its
impact on the cap assessed. If necessary, vegetation will be removed, through either
herbicide application or physical removal. Mature trees currently exist around the perimeter
of the NLF capped areas. These trees are not expected to cause a problem with the integrity
of the cap and may be left in place provided there are no observations to the contrary.
The following questions will be documented to assess site vegetation:
•

Is vegetation degrading the integrity of the cap?
If yes,
−
−

•

Identify the extent of the damage
Identify the recommended corrective action

Is vegetation hindering thorough inspection of the cap?
−

If yes, identify the recommended corrective action.

Cap Integrity
The Company Lake caps reside above and below the lake water surface and are subject to
erosion from stormwater runoff, wave action, and river flows during significant flooding
events. The NLF is also subject to erosion from stormwater and river flows during flood
events. Each cap is also subject to deterioration or damage from land use described above or
from animal activities or subsidence. Each capped area will be inspected to determine if the
cover material has been disturbed or the underlying material has reached the surface both
on the cap and adjacent to the cap.
The following questions will be documented to assess cap integrity:
•

Has the cover material been disturbed?
If yes,
−
−
−

•

Identify the cause of the disturbance
Identify the extent of the damage
Identify the recommended corrective action

Has the underlying material reached the surface?
If yes,
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−
−
•

Identify the extent of the damage
Identify the recommended corrective action

Is there any disturbance adjacent to the cap that threatens the cap’s integrity?
If yes,
−
−
−

Identify the cause of the disturbance
Identify the extent of the damage
Identify the recommended corrective action

Previous Repairs
Inspect areas of previous repair to look for signs of additional damage, which may be an
indication that redesign or reconstruction of the area is needed.
The following questions will be documented to assess effectiveness of previous repairs:
•

Do any previously repaired areas need additional corrective action?
If yes,
−
−

Identify the extent of the damage
Identify the recommended corrective action

Inspection Schedule
Each of the three caps will be inspected annually for 5 years. Following 5 years of annual
monitoring, the monitoring frequency will be reviewed and modified as appropriate for site
conditions. The inspections will occur during the dry season, when the lake surface is near
its lowest elevation, to allow for a more thorough inspection of the two caps in Company
Lake.
Additional monitoring events of the NLF cap will also be performed after the river has
reached or exceeded a flood level of 27 feet NGVD.

Documentation
An inspection form covering all aspects of the inspection activities at each of the three caps
is presented in Attachment 1. A form will be completed for each inspection. Any
deficiencies arising from the inspection will be noted on the form and its location mark on
the diagram included with the form. The deficiency will be spray painted or marked and
photographed. General photographs will also be taken during the inspection for comparison
with historical photographs, including photographs taken during the construction of the
caps, and previous inspections. The direct comparison of the current photographs with the
archived photographs will allow for temporal tracking of any changes to the three caps. A
template for the photograph log is provided in Attachment 2.
All completed inspection forms and repair documentation (see Repairs) will be maintained
by the owner and will be available for inspection by EPA or DEQ upon request of those
agencies.
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Repairs
Following the inspection, any needed repairs will be scheduled and implemented as soon as
practical. Post-repair photographs and documentation will be recorded following the repair.
If herbicide application is necessary, it may be scheduled at a time best suited for its
intended purpose.
Minor deterioration of that portion of the West Company Lake cap extending above the
water line is not likely to pose an immediate threat to the capped lens of process residue,
which resides at the toe of the bank. Access to this area is also difficult. If minor
deterioration to this extended section of the cap is observed, it will be monitored and repairs
can be scheduled at a cost-effective and convenient time, provided that the capped lens is
never exposed or jeopardized.

Notification
For any minor repairs, no notification to EPA or DEQ is required.
For major repairs over $50,000, EPA will be notified prior to making the repair. Following
any major repair, a copy of the pre- and post-repair documentation will be submitted to
EPA within 2 weeks of completion of the repair.

References
U.S. Environmental Protection Agency (EPA). 2006. Record of Decision for Final Remedial
Action for the Reynolds Metals Company Superfund Site, Troutdale, Oregon.
September 29, 2006.
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Figure 1
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Looking South at West Company Lake Cap, 2003.

Looking North at West Company Lake Cap, 2003.

FIGURE 2
FINAL CONSTRUCTION PHOTOGRAPHS
WEST COMPANY LAKE CAP
RMC-TROUTDALE FACILITY

Looking Southwest at Southeast Company Lake Cap, 2005.

Looking Southwest at Southeast Company Lake Cap,

FIGURE 3
FINAL CONSTRUCTION PHOTOGRAPHS
SOUTHEAST COMPANY LAKE CAP
RMC-TROUTDALE FACILITY

Looking West at North Landfill Cap During Construction, 2003.

Looking West at North Landfill Cap During Construction, 2003.

FIGURE 4
FINAL CONSTRUCTION PHOTOGRAPHS
NORTH LANDFILL CAP
RMC-TROUTDALE FACILITY
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Table 1
Cap Inspection Form - North Landfill
Reynolds Metals Company Troutdale Facility

INSPECTION DATE

WEATHER

INSPECTOR'S NAME AND TITLE
(Title)

(Print Name)

Criteria

Yes

No

1 Land Use
Has any unauthorized use or activity taken place on or
A.
adjacent to the capped area?
If yes

Identify the use or activity
Identify the current or potential impact

2 Vegetation
A.

Is vegetation degrading the integrity of the cap?
If yes

Identify the extent of the damage
Identify the recommended corrective action

Is vegetation hindering thorough inspection of the cap?

B.

If yes

Identify recommended corrective action

3 Cap Integrity
A.

Has the cover material been disturbed?
Identify the cause of the disturbance
If yes

Identify the extent of the damage
Identify the recommended corrective action

B.

Has the underlying material reached the surface?
If yes

Identify the extent of the damage

Identify the recommended corrective action
Is there any disturbance adjacent to the cap that threatens
the cap integrity?

C.

Identify the cause of the disturbance
If yes

Identify the extent of the damage
Identify the recommended corrective action

Attachment 1 Inspection Forms ss.xls North Landfill
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Table 1
Cap Inspection Form - North Landfill
Reynolds Metals Company Troutdale Facility

Criteria

Yes

No

4 Prior Repairs
Do any previous repair areas require additonal corrective
A.
action?
If yes

Identify the extent of the damage
Identify the recommended corrective action

5 Photo Log
Spray paint or mark any defiencies and photograph
Photograph overall view of capped area
Attach photographs to this inspection form.
6 Repairs
Document and photograph repairs
Attach photographs and any additional documentation to this inspection form.

7 Notes

Attachment 1 Inspection Forms ss.xls North Landfill
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Table 2
Cap Inspection Form - West Company Lake
Reynolds Metals Company Troutdale Facility

INSPECTION DATE

WEATHER

INSPECTOR'S NAME AND TITLE
(Title)

(Print Name)

Criteria

Yes

No

1 Land Use
Has any unauthorized use or activity taken place on or
A.
adjacent to the capped area?
If yes

Identify the use or activity
Identify the current or potential impact

2 Vegetation
A.

Is vegetation degrading the integrity of the cap?
If yes

Identify the extent of the damage
Identify the recommended corrective action

B.

Is vegetation hindering thorough inspection of the cap?
If yes

Identify recommended corrective action

3 Cap Integrity
A.

Has the cover material been disturbed?
Identify the cause of the disturbance
If yes

Identify the extent of the damage
Identify the recommended corrective action

B.

Has the underlying material reached the surface?
If yes

Identify the extent of the damage

C.

Identify the recommended corrective action
Is there any disturbance adjacent to the cap that threatens
the cap integrity?
Identify the cause of the disturbance
If yes

Identify the extent of the damage
Identify the recommended corrective action

Attachment 1 Inspection Forms ss.xls West Company Lake

Page 1 of 2

CH2M HILL

Table 2
Cap Inspection Form - West Company Lake
Reynolds Metals Company Troutdale Facility

Criteria

Yes

No

4 Prior Repairs
Do any previous repair areas require additonal corrective
A.
action?
If yes

Identify the extent of the damage
Identify the recommended corrective action

5 Photo Log
Spray paint or mark any defiencies and photograph
Photograph overall view of capped area
Attach photographs to this inspection form.
6 Repairs
Document and photograph repairs
Attach photographs and any additional documentation to this inspection form.

7 Notes

Attachment 1 Inspection Forms ss.xls West Company Lake
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Table 3
Cap Inspection Form - Southeast Company Lake
Reynolds Metals Company Troutdale Facility

INSPECTION DATE

WEATHER

INSPECTOR'S NAME AND TITLE
(Title)

(Print Name)

Criteria

Yes

No

1 Land Use
Has any unauthorized use or activity taken place on or
A.
adjacent to the capped area?
If yes

Identify the use or activity
Identify the current or potential impact

2 Vegetation
A.

Is vegetation degrading the integrity of the cap?
If yes

Identify the extent of the damage
Identify the recommended corrective action

B.

Is vegetation hindering thorough inspection of the cap?
If yes

Identify recommended corrective action

3 Cap Integrity
A.

Has the cover material been disturbed?
Identify the cause of the disturbance
If yes

Identify the extent of the damage
Identify the recommended corrective action

B.

Has the underlying material reached the surface?
If yes

Identify the extent of the damage

C.

Identify the recommended corrective action
Is there any disturbance adjacent to the cap that threatens
the cap integrity?
Identify the cause of the disturbance
If yes

Identify the extent of the damage
Identify the recommended corrective action

Attachment 1 Inspection Forms ss.xls Southeast Company Lake
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Table 3
Cap Inspection Form - Southeast Company Lake
Reynolds Metals Company Troutdale Facility

Criteria

Yes

No

4 Prior Repairs
Do any previous repair areas require additonal corrective
A.
action?
If yes

Identify the extent of the damage
Identify the recommended corrective action

5 Photo Log
Spray paint or mark any defiencies and photograph
Photograph overall view of capped area
Attach photographs to this inspection form.
6 Repairs
Document and photograph repairs
Attach photographs and any additional documentation to this inspection form.

7 Notes

Attachment 1 Inspection Forms ss.xls Southeast Company Lake
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