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1. INTRODUCTION
The Cottonwood Tailings Impoundment is an inactive tailings storage facility associated with the
Pinto Valley Mine. The impoundment received tailings from ore processed at the Castle Dome mill
from 1944 until 1954. The impoundment was deactivated in 1954, reactivated in 1974, and until 1984
received tailings from ore processed at a new mill constructed for the Pinto Valley Mine. In 1988 the
tailings surface was covered with a 6-inch thick layer of inert material, and revegetated. The former
reclaim water and seepage collection systems are still operated at the facility to recover water for use
in the ore processing circuit. This technical memorandum attempts to describe the construction and
operational history of the impoundment, and its current function.
2. CONSTRUCTION AND OPERATIONAL HISTORY
The Cottonwood Tailings Impoundment embankment was constructed across Cottonwood Canyon
(also known as Cottonwood Gulch) near Manitou Hill to support the Castle Dome Mine, which began
operation in 1943. Design drawings from 1942 (Attachment 1 1) show an original proposed crest
elevation of 3,820 feet above mean sea level (amsl), 100 feet higher than the bottom of Cottonwood
Canyon at the toe of the embankment. The embankment consists of an earthen material core, and the
crest was elevated by hydraulic deposition of tailings gradually increasing the embankment height as
the facility was operated.
Although a detailed history of the actual “as-built” configuration and early use of the impoundment
is not available, a 1945 topographic map (Attachment 2) depicts the “Cottonwood Tailings Pond”
footprint filling “Cottonwood Gulch” and unnamed side canyons upstream of the embankment to an
elevation of approximately 3,880 feet amsl. The map suggests that the western extent of the original
footprint was defined by the constructed embankment in Cottonwood Canyon and in the headwaters
area of an unnamed side canyon north of Cottonwood Canyon, whereas natural topography (higher
elevation) defined the northern, eastern, and southern extents of the footprint. No map has been
found depicting the impoundment footprint when the first phase of operation was concluded in 1953.
However, design drawings for further development of the impoundment in the early 1970s (described
below) indicate that the facility footprint at that time encompassed the area below about 3,960 feet
amsl elevation. Again, topographic contours suggest that the impoundment (even at the 80-foot higher
elevation) was defined by the embankment in Cottonwood Canyon and in the unnamed side canyon
to the north, but the rest of the facility was defined by natural topography.
In the mid-1970s, an inset embankment (“starter dam”) was constructed approximately 20 feet taller
than the final elevation of the original embankment, generally along the western edge of the facility
(Attachments 3 and 4). The inset embankment crest alignment was specified to be a minimum of
1

This attachment is a scanned version of a large-scale blueprint that is nearly 75 years old. Details of the drawing are not legible at the
resolution and scale provided in the attached reproduction.
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200 feet east of the then-existing embankment crest, but was designed to be nearly 1,800 feet east at
the northernmost extent. This alignment segment allowed the final original tailings surface area to the
west to be used for other purposes (as explained below). Two smaller dams were specified along the
north and south boundaries of the facility to contain tailings in a more defined area than natural
topography would. The additional capacity of the impoundment was intended to accommodate
approximately 20,000 tons (dry weight) per day of tailings, approximately one half of the mill output
at that time, for a 2-year period while other Pinto Valley Mine tailings storage facilities were expanded
or brought on line (Dames & Moore 1975). Tailings slurry was piped from the mill to the new
embankment, and spigoted into the impoundment. Tailings were actually deposited in the
impoundment until 1984, when the final impoundment embankment crest elevation of approximately
4,020 feet amsl was reached, consistent with the design elevation proposed in 1973. It is not known if
a lower deposition rate was used or if the facility was not operated continuously during this final stage.
As part of the mid-1970s development, the original supernatant pond for the impoundment was
segregated from the tailings by a 35-foot high berm (“water retention dam”) constructed 930 feet
across the upstream (northeast) end of the tailings deposition area, in the upper reach of Cottonwood
Canyon (Attachments 3 and 4). The maximum berm crest elevation was specified at 3,987 feet amsl,
while the proposed maximum elevation of the pool, now known as Cottonwood Reservoir, was
3,983 feet amsl. The final (current as of 2016) reservoir embankment crest elevation is approximately
4,020 feet amsl, consistent with the impoundment embankment crest elevation on the west side of
the facility.
An alignment along the southern edge of the impoundment footprint and the crest of the original
embankment along the western edge were developed as FR 287 in the 1970s. It is not clear when the
road was actually constructed. The design drawings for the inset embankment (Attachments 3 and 4)
identify the alignment as “existing plant access road” or “plant access road” but in some locations the
design line work crosses existing ground surface topographic lines without showing cut-and-fill
appropriate for a road whereas in other locations earthwork is appropriately depicted. This “plant
access road” is a designated U.S. Forest Service road, Forest Road 287 (FR 287), and is also known as
Pinto Valley Mine Road.
Water management at the Cottonwood Tailings Impoundment has evolved over time. The 1942
design drawing (Attachment 1) depicts several slurry, seepage, and return water management features
that have since been buried or replaced, are inactive, or contribute to the current water management
system described in Section 3:
•

A “weep line” along the original Cottonwood Gulch channel upstream of the embankment
collected seepage in the impoundment and discharged to the downstream side of the
embankment through a pipe. The design drawing indicates a fishbone-shaped French drain
system on the upstream end of the weep line, likely to collect water entrained in the tailings
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and convey it though the embankment. No details of the downstream (discharging) end of the
weep line are shown in the drawing.
•

A “riser box” and related pipeline at 3,770 feet amsl upstream of the embankment, south of
and parallel to the “weep line,” likely operated as a decant system to control water levels in the
impoundment. Based on typical tailings system operation, it is likely that the top of the riser
box was raised periodically as tailings levels increased in the impoundment to continue to
function as a decant structure.

•

A “decant tower” farther upstream in Cottonwood Gulch, in the northeastern corner of the
facility, likely controlled water levels in the supernatant pond as this feature was connected to
return water pipelines that transported water to a small “reservoir” near the mill site.

Some of these features were apparently removed and additional water management features were
constructed during the Cottonwood Tailings Impoundment operational period from 1943 to 1954.
Available design drawings from the 1970s (Attachments 3 and 4) depict some of these structures as
existing and others as proposed, but do not definitively identify function or specifications:
•

The “weep line,” “riser box” (and related pipeline), and “decant tower” (and related water
lines in the northeastern corner of the facility) are not depicted in the 1970s drawings;

•

The “decant tower” in the southwestern corner of the impoundment is depicted, as well as an
“existing tunnel and concrete pad from decant tower” along the southern edge of the
embankment in Cottonwood Canyon (but the subsurface connection between the decant
tower and the tunnel/pad are not shown);

•

A second “decant tower” is shown in the southeastern corner of the impoundment, but water
lines to or from the tower are not shown (although design drawing details indicate that the
new construction for the tower was to be attached to an existing structure); and

•

Adjacent to the decant tower in the southeastern corner of the impoundment, a “proposed
pump barge” is indicated in an area of “standing water;” the pump is connected to a “proposed
reclaim water line” that follows the southern edge of the impoundment and then the
embankment crest along the western edge, leading to the concentrator (at the mill site).

In 1975, a site-wide study of embankment stability and seepage of four tailings storage facilities,
including Cottonwood Tailings Impoundment, generally described the impoundment but did not
discuss the seepage collection system at the embankment (Dames & Moore 1975). A mid-1990s
hydrogeologic evaluation of the impoundment includes a description of the seepage collection system
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indicating that it was existent at that time but does not cite sources or state when it was constructed.
The Hargis (1992) evaluation’s description of the system is quoted below:
“A seepage collection caisson was installed in the alluvium of Cottonwood Canyon at the toe of
the dam (Figure 1). The seepage is pumped to the mill process operations using two submersible
pumps. The seepage collection caisson is approximately 22 feet deep. The water level in the
caisson is maintained by the automatic pumping system at approximately 19 feet below land
surface (bls) or 3,721 feet above mean sea level (msl).
“Another smaller caisson, approximately 4 feet deep, is located 18 feet south of the seepage
collection caisson at an approximate elevation of 3,745 feet above msl (Figure 1). The south
caisson receives effluent from a 4-inch pipeline that exits a tunnel located southeast of the caisson
at an approximate elevation of 3,850 feet above msl. Overflow from the south caisson is piped to
the seepage collection caisson. The tunnel is connected to a decant tower located approximately
1,300 fee southeast of the tunnel entrance at an approximate elevation of 3,956 feet above msl.
The decant tower collects seepage from the Cottonwood Tailings. The depth to water in the decant
tower was approximately 106 feet bls on February 4, 1993. The elevation of the water surface was
approximately 3,850 feet above msl.
“The exact amount of seepage that is collected in the seepage collection caisson cannot be
accurately determined because of the continual overflow piped to it from the south caisson.
However, based on observations of the flow into the seepage collection caisson from the south
caisson, the flow from the south caisson appears to comprise most of the water pumped from the
seepage collection caisson.”
The referenced figure also depicts the “decant tower” in the southwestern portion of the
impoundment and indicates the subsurface alignment of the tunnel to the southern edge of the
embankment, and the surface alignment of a pipe from the tunnel to the south caisson described
above. Additionally, a water pipeline from the seepage collection caisson is depicted, indicating that
the line extends from the floor of Cottonwood Gulch part way up the north face of the canyon and
penetrates through the hillside toward the mill site.
3.

CURRENT OPERATION OF THE COTTONWOOD TAILINGS IMPOUNDMENT

The Cottonwood Tailings Impoundment is an inactive facility: tailings deposition was terminated in
1984, and the facility was covered with inert material and revegetated in 1988. However, the
Cottonwood Reservoir is operated as the main water storage facility for Pinto Valley Mine, and the
seepage collection system as well as portions of the historical reclaim water system contribute to the
service water system used for ore processing at the mill. The numerous inputs to and outputs from
the Cottonwood Reservoir are irrelevant to the tailings impoundment except insofar as water

Q:\Jobs\200's\208.49\ENV\PoO\Submittal05.13.16\Appendices\AppendixD.SupportingTechMemos\D-5\App_D5-CTI_Construction_and_Operation_20160505.docx

We st L an d Re sou r ce s, In c.

Cottonwood Tailings Impoundment
History of Construction and Operation

May 5, 2016
Page 5

infiltrating through the floor of the reservoir may contribute to water entrained within the tailings that
is eventually recovered by the seepage collection system or reclaim water system. This memorandum
does not describe the current operation of the Cottonwood Reservoir.
The current water management system (Figure 1) for the Cottonwood Tailings Impoundment uses
some of the historical features as well as more recently constructed components. The Seepage
Collection System has been enhanced from its original function to drain water through a weep line
through the embankment. The Reclaim Water System from the original supernatant pond also
currently functions but is largely buried. Other components are either no longer functional (the riser
box with related pipeline, and the southwest decant tower) or are buried to such a degree that they
cannot be definitively characterized (southeast decant tower). Arizona Pollutant Discharge
Elimination System (AZPDES) Outfall No. 005, near the southeast corner of the impoundment, has
no known design history but appears to be related to the water management system for the
impoundment. Each of the active systems is described in the following subsections. Photographs of
key features are provided in Attachment 5.
3.1. SEEPAGE COLLECTION SYSTEM
The main components of the Cottonwood Seepage Collection System (Figure 2) are situated at or
near the toe of the embankment, and include:
•
•
•
•
•

An underdrain (formerly known as the “weep line”);
The seepage collection caisson (potentially connected to the underdrain);
An enclosed weir (the smaller of the two caissons);
A pump and several water lines; and
Electrical powerlines.

The original “weep line” apparently discharged directly to the ground surface downstream of the
embankment in Cottonwood Canyon but the outlet is now buried. If the “weep line” is still present,
it functions as an underdrain, conveying water from saturated tailings in the bottom of the
impoundment along the general alignment of the buried Cottonwood Canyon through the
embankment. It is not known if the underdrain is directly connected to the seepage collection caisson.
The seepage collection caisson (Photograph 1) itself currently operates similarly to that described in
the 1992 Hargis report quoted above. Inputs to the caisson are the underdrain (directly or indirectly)
and the enclosed weir; natural groundwater in the Cottonwood Canyon alluvium may also be collected
in the caisson. An automatic pumping system maintains water levels in the caisson at 19 feet below
ground surface (i.e., a depth of 3 feet in the bottom of the caisson). In the unlikely (rare) event that
the caisson overflows, discharged water would flow down Cottonwood Gulch to Pinto Creek and at
AZPDES Outfall No. 004.
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Water is pumped from the caisson to Tule Tank (on private Pinto Valley Mining Corp. [PVMC]
property) through a 6-inch diameter above-ground high density polyethylene (HDPE) pipe alongside
the northern edge of the embankment (Photograph 2). (The pipeline alignment from the caisson
depicted in the Hargis 1992 figure is actually two pipelines [Photograph 3] and they have been
abandoned.) In Tule Tank, the water is co-mingled with other water for use in the service water circuit
at the mill in ore processing. Water from Tule Tank may be discharged to either the Upper Tule Pond
(Photograph 4) or Lower Tule Pond (collectively, the Tule Pond System) for temporary storage; the
Upper Tule Pond is partially on NFS lands.
The enclosed weir resides in a small, 4-foot deep concrete cylinder (Photograph 5; also known as a
collection tank or the smaller of the two caissons) and receives water, on rare occasions, from the 4inch diameter HDPE pipe protruding from the tunnel associated with the southwest decant tower.
Any water that reports to the weir is delivered to the seepage collection caisson via a 4-inch diameter
HDPE pipe. Flow through the weir is irregular and currently uncommon. A long-term PVMC
employee reported that water flowed at about 3 gallons per minute (gpm) during the period from 1993
to 2002, but has been virtually dry since. The 1992 evaluation quoted above states that most of the
flow in the seepage caisson originates in this smaller caisson, but does not state a measured flow rate.
It is possible that flow has been decreasing over time, as the tailings impoundment dewaters, but long
periods of high precipitation contribute enough stormwater to the surface of the impoundment that
flow resumes in the pipeline from the southwest decant tower (see Section 3.3).
The electrical power lines service the pump in the seepage collection caisson. The powerlines follow
an access road into Cottonwood Canyon from the west, along the northern canyon wall. An
emergency generator (Attachment 5, Photograph 6) adjacent to the seepage collection caisson
provides electrical power if the supply from the grid is interrupted.
3.2. RECLAIM WATER SYSTEM
There is little visible evidence of the original reclaim water system today: a steel pipe (Photograph 7)
discharges water into the Tule Pond System, and both the pipeline and pond are in locations consistent
with the reclaim water line and reservoir depicted in the 1942 design drawing (Attachment 1). Flow
out of the pipe is constant, and the reservoir is at lower elevation than the Cottonwood Tailings
Impoundment, suggesting that the original decant tower and pipeline are present in some form
(perhaps collapsed but still functional) and continue to collect and convey water entrained in the
tailings. The water discharged to the Tule Pond System is mixed with water from other sources,
including the seepage collection system described above, and used in the service water circuit for ore
processing at the mill.
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3.3. RISER BOX AND SOUTHWEST DECANT TOWER
The riser box depicted in the 1942 design drawing is no longer visible; it was either buried by tailings
deposition or dismantled at some time. A discharge line is visible on the downstream embankment
face above the concrete apron (Photograph 8) at approximately 3,750 feet amsl (i.e., approximately
30 feet above the bottom of Cottonwood Gulch), in the approximately correct position indicated in
the 1942 design drawing. The discharge line is dry and has not functioned during PVMC’s tenure at
Pinto Valley Mine. It is assumed that this system is no longer functional, either because water levels
in the tailings impoundment have dropped below the (buried) inlet elevation of the riser box, or that
the discharge pipe was plugged at some time.
The southwest decant tower is still present, as a small concrete block structure (Photograph 9) in the
southwestern corner of the original impoundment (outside of the inset embankment, in an
evaporation pond area). The decant tower is dry and in deteriorated condition. The tunnel outlet is
currently visible, but is blocked by soil. The tunnel, if operating, would discharge to a concrete apron
along the upper southern edge of the embankment. The apron appears to have controlled erosion
from the discharge during its early operations, but has severely deteriorated over time
(Photograph 10). Two 4-inch diameter HDPE pipes protrude from the blocked tunnel. One
terminates a short distance from the tunnel outlet, the other extends down the slope to the enclosed
weir described above. PVMC has not recorded flow from the tunnel or either pipe during its tenure.
However, as noted above flow was observed in the weir at least from 1992 to 2002. It is likely that
water levels in the tailings have receded below the inlet elevation of the decant tower, and flow only
occurs after prolonged precipitation (which has not occurred during the current drought phase).
3.4. SOUTHEAST DECANT TOWER AND PUMP BARGE
There are no visible remains of these features. It is likely that both features were either buried by
tailings or removed sometime during the tailings impoundment operation.
3.5. AZPDES OUTFALL NO. 005
AZPDES Outfall No. 005 is situated outside of the impoundment footprint on the south side of
FR 287 (Figure 1). There is no documented design history for the outfall. The outfall is a 5-foot tall
concrete structure (Photograph 11) that extends into a hillside in a direction toward the depicted
decant tower location. PVMC assumes that an adit was drilled or constructed through the low ridge
here and may connect to the southeast decant tower (described above) that has since been buried.
There is no current evidence an adit or underdrain system is physically intact along the entire length
from the location of the outfall to the decommissioned decant tower or that it functions as it may
have been originally designed. In any case, this feature collects water that has infiltrated in this local
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area of the impoundment and delivers it to the outfall, which discharges to an un-named wash that
eventually reports to Pinto Creek.
The outfall lies within the footprint of an unpatented claim identified as the “Tunnel” claim
(Figure 3), which was filed by Cities Service Company on July 1, 1954. The title of this claim suggests
association with the decant tower and, based on the claim date, it is assumed that the outfall was
constructed sometime between 1942 and the mid-1950s, although subsurface features were not
depicted in the mid-1970s design drawings.
4. REFERENCES
Dames & Moore. 1975. Report of Embankment Stability, Seepage Study, and Operational Recommendations Existing tailings ponds, Pinto Valley Operations near Miami, Arizona.
Hargis & Associates, Inc. 1992. Hydrogeologic Investigation, Cottonwood Canyon, Pinto Valley Mining Division,
Magma Copper Company. Hargis & Associates, Inc.: Mesa, AZ.
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ATTACHMENT 1
1942 Tailings
Disposal Area
Plot Plan
(W.A. Bechtel Co.)

ATTACHMENT 2
1945 7.5-Minute
Topographic Map,
Inspiration
Quadrangle
(USGS)

ATTACHMENT 3
1975 Plot Plan
(Dames & Moore)
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Cottonwood
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Plot & Pipeline
Plan (Bechtel)

ATTACHMENT 5
Photographs of
Current Features

Photograph 1.
Cottonwood Seepage Caisson.

Photograph 2.
HDPE pipe (left) from Cottonwood Seepage
Caisson to Tule Tank. Culvert at right draws
runoff from FR 287.

Photograph 3.
Abandoned steel pipes (center) on hillside from
Cottonwood Seepage Caisson to mill site.
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Photograph 4.
Upper Tule Pond.

Photograph 5.
Enclosed Weir (back right) connection to
Cottonwood Seepage Caisson (left).

Photograph 6.
Generator for emergency power to pump in
Cottonwood Seepage Caisson.
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Photograph 7.
Steel pipe (back center) from original reclaim
water system discharging to Tule Pond System
(Lower Tule Pond).

Photograph 8.
Abandoned discharge line (from “riser box”) on
embankment face, formerly discharged to
concrete apron.

Photograph 9.
Southwest Decant Tower.
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Photograph 10.
Deteriorated concrete apron downhill from tunnel
outlet, adjacent to embankment face.

Photograph 11.
AZPDES Outfall No. 005.
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