TO:

James L. App, City Manager

FROM:

Meg Williamson, Interim Director of Public Works

SUBJECT:

21st Street (Westside) Reservoir

DATE:

March 2, 2004

NEEDS:

For the City Council to direct staff regarding the future operation and function of the existing
reservoir.

FACTS:

1.

The 21st Street Reservoir was built in 1925. The original roof was replaced with a new
roof consisting of wood trusses and a continuous exterior stem wall. That roof exists
today. In October 1968, a project added pipe column supports at the center of the
existing roof trusses to correct the sagging roof and repaired cracks in both the roof
and the floor of the reservoir.

2.

In early 2001, the City repaired damaged truss top chord elements at two locations. The
existing timber truss roof appears to be structurally compromised and due for
replacement.

3.

The reservoirs southwest corner started leaking in the late 1980’s, with leaked water
apparent whenever the reservoir exceeded 18 feet tall. This seepage condition
continues to be observed. Water was also noticed under the liner as early as the oneyear warranty inspection, when the installer attributed this to condensation.
Furthermore, during reservoir liner installation, the installer documented that the 2-3
inches of the concrete stem wall were “dirt”, and the concrete was “soft with no
indications of aggregate”.

4.

Staff was concerned regarding the unknown structural integrity issues with the 21st
Street reservoir. The initial structural concern focused on the obviously poor condition
of the roof structure. Upon further observation, it was determined that additional
investigation is needed for the entire side and structure.

5.

In November 2003, the City Council directed staff to prepare an evaluation study and
present options for repairs that recognized the whole condition of the reservoir.
Locating the leak(s) and determining the structural integrity of the reservoir required
several initial investigative steps including a dive inspection, geotechnical evaluations
and structural element analysis. Attached are copies of these reports.

ANALYSIS
AND
CONCLUSION:

The investigative process consisted of several issues that needed to be analyzed:
•
•
•
•

The condition of the existing membrane lining and its water tightness
The 1-1/2 inch concrete lining support slab
The inlet/outlet piping
The retrofitted perimeter wall that was added in the 1930’s.

PVC observation pipes were installed and used to monitor the outside groundwater table
elevation (natural groundwater outside the reservoir was known not to exist). The identification
of outside groundwater adjacent to the reservoir initiated the recommendation to have the
interior liner inspected. This recommended inspection, performed by an underwater diver, led to
the discovery of approximately five locations where the HDPE liner had failed, which accounted
for the reservoir leakage and the identification of both past and current intermittent saturated
soil outside the reservoir. It was estimated that total water loss was approximately 5 gallons per
minute. A temporary patch material was applied to prevent continued leaking until a permanent
fix is implemented. In addition, the underwater inspection found that the inlet/outlets were in

poor condition and required repair. Sediment fills the side inlet/outlets approximately 33% on
the east side and approximately 25% on the west side. The sediment appears to consist primarily
of gunite that has flaked from interior walls of the inlet/outlets. The concrete perimeter wall was
tested for strength for potential use as a new bearing wall for a new roof. From the concrete
tests performed, it was determined that the existing perimeter wall concrete exhibited less than
required capacity needed to act as a continuous fully loaded supporting element. The perimeter
stem wall would need to be removed and replaced to permit full use of the reservoir volume.
It will cost approximately $1.7 million dollars to repair and replace the roof, the membrane liner,
the concrete liner, and the inlet/outlet pipes. Once repaired, the City will still have a reservoir
that is over 80 years old with additional repairs that may be needed in the future.
As an option, the City Council could consider replacing the old reservoir with a new 4 million
gallon tank with the opportunity of constructing a second 4 million gallon tank at the site. Both
tanks would be designed and built to current seismic code and would expand the City’s storage
capacity to 8 million gallons at this site.
Two types of tanks could be considered: steel tank or a pre-stressed concrete tank. A steel tank
would have an initial cost of $2.32 million dollars, while that of a concrete tank would be $2.84
million dollars. However, after performing a life-cycle cost analysis, the concrete tank would
have a new present value of $2.85 million dollars, while the steel tank’s new present value would
be $3.08 million. The steel tank maintenance costs over the years would be more than the
concrete tank. In addition, the concrete tank can be buried such that its visibility can be equal to
or less than what currently exists with the old reservoir.
Staff requests that the City Council determine that the most cost-effective action regarding the
future and operation of the existing reservoir is for its demolition and that a new 4 million gallon
reservoir be designed for construction. Further, that the design should include the possibility of
constructing a second 4 million gallon tank at this location.
POLICY
REFERENCE:
FISCAL
IMPACT:
OPTIONS:

Water Operations and Maintenance.
Cost to replace the old tank will be funded from the Water Operations Fund. The un-restricted
net assets for the Water Operations Fund have a balance of $14 million dollars for the project.
A.

For the City Council to determine that the existing 21st Street reservoir has reached the
end of its life service and direct staff to initiate steps to design and construct two new 4
million gallon concrete tanks at this location.

B.

Amend, modify, or reject the above option.

Attachment:
Report

Report Prepared By:
Ditas Esperanza, P.E.
Capital Projects Engineer

