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Introduction
For over 60 years Arlington County Department of
Environmental Resources has used the modified shell
of a municipal water storage tank to store salts and
other de‐icing chemicals used to treat the streets and
roadways of the northern portion of the County. The
North Side Salt Dome storage tank is located at 25th
Street and Old Dominion Drive in Arlington County,
Virginia and housed on that County property along
with other snow removal equipment storage. The
years, elements, and the caustic environment created
by the chemicals has led to significant deterioration of
the steel tank prompting the County to assess its continued use and options for short term
rehabilitation. This report is provided to support that assessment.
The original water storage tank was reportedly constructed in 1930. The tank has a cylindrical shape
with a round footprint. The diameter of the tank is some 80 feet and it is approximately 25 feet high (to
the eave). The tank's original construction included a curved, solid steel plate perimeter bearing wall
panel system. The plates were fabricated in curved sections and riveted together to form the shell of the
tank. There was an internal ring of steel columns approximately 17 feet in from the exterior shell of the
tank and a lone column at the center of the tank. These columns along with the outer skin supported a
steel tank top/roof reinforced with radial channel framing and a circular ring of steel channels
connecting the ring of columns. The entire steel tank was constructed on a concrete base extending
some 15 feet into the ground. This tank was used for water storage until it was converted to a de‐icing
chemical storage facility circa 1950. The below grade portion of the tank was backfilled with soils and a
new base slab poured at grade level. The resulting structure served as a salt storage facility ever since.
In 1998 the tank was modified to improve operations, make necessary repairs to the steel and concrete,
improve ventilation, and provide new lighting. The interior column ring was removed. The single column
located at the center of the tank was encased in concrete. New steel beams were installed below the
roof structure. These beams are oriented in a radial pattern extending from the center column to the
perimeter walls and supporting the interior channel ring previously supported by the columns. Brackets
were welded to the exterior wall panel curved plates to accept the loads from these new radial beams.
An opening was enlarged and rough cut in the steel tank wall and the concrete base wall to allow vehicle
access into the modified tank. New lighting and ventilation units were provided to improve operations
at the facility.
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Description/Conditions
On March 13, 2012 the writer, along with County
personnel, visited the facility to observe the
North Side Salt Dome. At that time the tank was
near
full
of
chemicals
and
our
review/observations were limited to the exterior
perimeter of the tank and a view of the
underside of the roof from the area immediately
inside the doorway. The de‐icing chemicals are
stored/piled directly against the exterior steel
tank walls to depths approaching the clear height
of the space. The exterior of the perimeter walls
and the interior faces were exposed show signs
of significant rust corrosion and deterioration. Exposed rust can be found along the seams between the
wall panels and in large patches within certain of the panels. Such patches were particularly noted at
locations that appear to coincide with the roof framing attachments and associated welding previously
noted. At these locations there appears to have been some attempt the repaint or re‐prime over the
plates over the years. The corrosion was also severe in the steel plates near the entrance/opening. This
deterioration is creating flaking in the metal and small pieces of corroded metal could be easily broken
off by hand along the edges. The metal plates and associated structure also show dents and other signs
of damage of a physical nature. Apparently the structure receives numerous unintended blows from
loaders and trucks during loading and unloading operations. The concrete base ring appears largely
intact but also has its share of cracks, spalling, and exposed rusting reinforcement. The concrete has
taken on a patina of rust over the years as the corrosion of the metal plates leaches on and over the
concrete during inclement weather. As indicated a few rebar are exposed inside the tank requiring
patching of the concrete base. There are lights both inside and outside the tank to allow for operations
to continue after dark. Electrical panels and meters are attached directly to the perimeter plate skin
near the opening.
A second cursory site visit was held on April 4,
2012 after a large portion of the chemicals was
removed and relocated within the tank to
exposed some of the interior of the perimeter
steel walls. The interior faces of the metal plates
are almost entirely coated in rust. In many
locations, the deterioration has completely
destroyed the integrity of the plates and extends
all the way through. Daylight was noted
penetrating the exterior skin at various locations
inside the tank. The worst of these included a
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large horizontal area some 6 feet in length height
located directly below one of the roof beam
supports. Some of the chemicals continue to
cling to the inside of the walls suggesting
additional deterioration at that hidden interface.
The pile of chemical deicers themselves maintain
near vertical faces where they were cut away to
expose the walls. The roof structure could be
observed from the ground but the extent and
depth of any deterioration in that steel could not
be easily indentified. Although rusting and
deterioration are no doubt present, the level of
deterioration does not appear near as significant as where the walls were in contact with the chemicals.
During the site visits the intent and anticipated future for the structure was discussed. The County has
indicated a preference to repair and maintain the structure for an additional two to three years before
any permanent replacement or relocation is planned. A new skin is planned to provide a face lift for the
structure to improve its image. An original concept of just repainting the tank also remains an option. It
was noted however that the existing paint on the tank may be lead based with the accompanying issues
of removal. A new protective portal around the opening is also contemplated to protect it from further
damage. The County is looking for guidance as to the structural rehabilitation necessary prior to
expending funds on the other improvements.

Discussion
The condition and level of deterioration in the existing steel plates are a major concern for the integrity
and viability of the existing structure. These plates serve as primary structural members supporting both
lateral load and gravity (vertical) loading on the structure. The significant loss of section and
corresponding reduction load carrying capacity suggest an imminent need to reinforce and or replace
the plates as primary structural members for both vertical and lateral loads.
Vertical loads: The exterior curved steel plate walls are currently supporting the gravity roof loads
transferred through brackets welded to the plates from the steel beam framing. These brackets are
severely corroded. The wall plates near these connections are also severely corroded with some
corrosion full thickness of plate and daylight penetrating into the tank. At one location the plate directly
below the connection has completely decayed away leaving a large horizontal opening in the wall. All
vertical loads transmitted down through the plate in this area must route around these openings to find
a path to the foundations below. In its original state the curved nature of the exterior plate wall created
a naturally stiff vertical support member. The corrosion and holes now present will allow the plates to
buckle locally and lose much of that original stiffness and capacity under large loads. Fortunately, at
present, the loads are low and limited to the dead load weights of the roof framing and plates only.
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However, once winter arrives, the members will
once again be loaded with additional live loads
(snow and ice) as they build up atop the building.
There is concern that an ice and heavy snow buildup
could locally overload the corroded shell.
Lateral loads: The tank is subject to wind loading
year long. The cylindrical shape of the tank deflects
some of the wind force while channeling down the
remainder through the wall panels to the
foundations below. A weakened shell subject to
possible extreme wind loads could result in a failure
of the wall resulting in local buckling, twisting, or other damage. Although such a scenario remains
unlikely it is not outside the realm of possibility and further deterioration increases the odds.
The structure has been subject to some heavy snow loading and high winds in its recent lifespan.
Although it weathered these loads, it is likely that the stored chemicals, piled against the walls inside the
tank, helped resist some of that lateral loading and helped brace against buckling from the vertical
loads. It is not prudent to rely on such a system to resist loads.

Recommendations
We recommend the County take action on the existing tank to rehabilitate, reinforce, or replace it as a
primary structure. Several options are available:
Option 1 ‐ Basic Repair: This option would include cleaning the oxidation and corrosion from all the
existing steel plates and members, replacing/repairing/reinforcing all deteriorated members, and
recoating all with an appropriate finish. Although the extent of deterioration observed might make this
option prohibitively expensive it remains the most basic alternative. Cleaning might be pursued with a
combination aggregate blasting and solvents washes. It is likely the entire tank will need to be tented
during the cleaning operations to protect the workers and local environment. Additional precautions
may be required if lead based paints are identified. All weak or damaged members will need to be
replaced or reinforced by placing new material alongside and welding it in place. This will amount to a
significant amount of labor for both the cleaning and repair. New curved steel plates will need to be
fabricated to size to patch the holes present and those that will be created as the cleaning proceeds.
This means the total reinforcement required would not be known until after the cleaning is complete.
Shapes and other members will also need to be cleaned and evaluated. Members with more than 10%
loss in sectional area due to corrosion will need to be replaced or reinforced. All welded connections will
need to be examined once exposed and those not providing the required strength will need to be
removed and replaced.
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Concrete repair: The concrete ring foundation at
the base of the tank structure will require repair
regardless of the tank option selected. This repair
will include epoxy injections for crack repair and
patching of spalls. Areas with exposed and
corroded rebar will be excavated to fully expose
the bars. Additional bars will be added and
encased in proprietary repair mortar. The curbs
near the opening will need to be reconstructed.
The entire concrete ring will be cleaned prior to
final completion.
Option 2 ‐ Reinforcement of existing structure: This option would relieve the primary structural loads
from the existing steel wall panels by installing new support steel columns, additional roof platform
framing, and a new exterior skin. The new concrete encased, steel columns would be located just inside
the tank walls below the radial members. Although we would normally recommend the exposed portion
of the steel columns and steel framing be galvanized to reduce future corrosion, the anticipated life
span (2 to 3 years) and short construction period before this winter would suggest a good field applied
epoxy paint be used instead. The new columns will remove the vertical roof loads from the wall panels
and transfer those loads directly to new foundations installed within the existing tank base. Some
additional roof framing will also be required to support the longer spans of existing framing. In addition
to the new structural framing, a new exterior wall system would be added around the tank to absorb the
wind loading and create a new attractive shell.
New Shell: The existing steel wall plates are severely deteriorated in many areas. Simple cleaning and
painting of the exterior surface of these plates is not considered an appropriate solution and it will not
provide any additional strength to resist lateral loading in the areas where the plates are weakened.
Similarly, merely adding a new skin to the structure as anticipated by the County would not provide the
additional support. It is not likely that certain areas of the plates would even accept such systems
without significant reinforcement. A structural option to the issue could include a new light gage metal
wall system installed around the tank. This would include light gage, galvanized steel studs (10" to 12"
deep) extending from the eave to the concrete base ring below. The stud framing, likely at 16 inches on
center would also include bracing members and/or sheathing to transfer the lateral loads to the base.
The finish on the wall could be any of a variety of materials ranging from EIFS to metal panels.
Option 2A ‐ Alternate column location: The new columns noted above are inside the tank and may be an
impediment and obstacle for the loading and unloading operations planned for the facility. Alternately,
these columns could be located outside the tank with brackets to support the ends of the existing radial
beams through the plate wall. These columns will be exposed to view and part of the final architectural
design. The location must also be coordinated with any new shell designs.
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Option 3 ‐ Raze & Replace: If funds would be available this is the best long term solution to the issue.
Although developing a new structure acceptable to the local community is beyond the reach of this
report, there are several options for salt barns, domes, or other shapes that might be entertained.

Conclusion
The condition of the existing tank structure is serious. It has had significant corrosion deterioration that
will continue until it is arrested and/or relieved. It is recommended that repairs and/or rehabilitation be
completed prior to the coming winter to guard against overloading of the roof and allow the facility to
function should such weather occur. The simplest and most practical option for a short term fix would
be to add the new interior columns and any required roof framing (Option 2) in conjunction with a new
shell structure as described above. Although the interior columns would affect operations they can be
worked around. (The original interior ring of columns was apparently present for almost 50 years after
the original conversion in 1950). Affixing a new skin directly to the existing metal wall panels is not
recommended. The structural value of the plates has been compromised and they continue to
deteriorate in the environment created by the stored chemicals.
Note that the recommendations and conclusions above are based on visual observations only. There has
been no testing, imaging, or other investigations to determine the full extent of corrosion. However, the
extent that is visible suggests that most if not all exterior steel wall panels are affected to some degree.
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