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Subject:

Peters Canyon Reservoir – Candidate Water Quality Enhancement
Measure: Aeration System

The water quality of Peters Canyon Reservoir may be enhanced either by
modifications to the operation of the Reservoir by the County of Orange or by installation
of a physical water quality enhancement measure to the Reservoir. Potential operational
changes that could be made by the County may include providing for regular inflows to
and outflows from Peters Canyon Reservoir to enhance flushing, as flushing currently
occurs only infrequently in the Reservoir. Operational modifications could involve the
purchase of potable water for delivery, storage, and flow through out of Peters Canyon
Reservoir. Alternatively, the County could coordinate with Irvine Ranch Water District
(IRWD) to utilize Peters Canyon Reservoir as a storage facility for reclaimed water,
allowing for periodic inflows and outflows of water from the Reservoir. Both of these
operational alternatives would require the County to coordinate with IRWD and/or other
local water districts, to conduct feasibility assessments from both physical and economic
standpoints, and to perform additional assessments of the potential environmental
impacts of these operational changes. These alternatives are not being proposed at this
time in connection with this project.
The balance of this memorandum will be focused upon the assessment of a
physical enhancement option to improve the Peters Canyon Reservoir water quality. This
option is being proposed by The Irvine Company as part of its development agreement
with the City of Orange for this project. This memorandum provides preliminary design
specifications and environmental impact analysis of a candidate aeration system that
could be used as a water quality enhancement measure to address existing water quality
concerns within Peters Canyon Reservoir. With such an enhancement measure, water
quality within the reservoir would be improved for both the existing and Project
conditions. Additional discussion of this potential water quality enhancement measure is
provided below.

Candidate Water Quality Enhancement Measure
One potential water quality enhancement measure that could be used to improve
low dissolved oxygen (DO) conditions within Peters Canyon Reservoir would consist of
an extensive aeration system. Because the water column is shallow (generally less than
10’ deep), bubble contact times will be short, and multiple aeration lines would be
required. These aeration lines would also result in some circulation within the reservoir.
The candidate system that has been identified would consist of about five (5) aeration
lines, each approximately 1400 feet in length, that would lie near the bottom of the
reservoir. Air would be pumped through these lines from a 25-hp compressor, which
would be located near the shore, and which would require an electricity supply and pad
and housing. The system would be operated approximately 6 to 8 months of the year,
when DO conditions are poor within the reservoir. The capital cost of this system would
be approximately $250,000, and annual operating costs would be on the order of $10,000
per year. A diagram showing the likely locations for the aeration lines and the
compressor building is attached.
Installation of the aeration lines would entail floating the lines on the surface of
the reservoir using several boats. Because the boats would be on the reservoir for a short
time (several days or less), impacts from the boats during installation are expected to be
minor. Anchors would already be attached to the lines. Once the lines are in position,
they would be pressurized, and aeration holes would be drilled in them. Then the lines
would be dropped and the anchors would take the lines into position on the bottom of the
reservoir. No diving would be required to install the lines, and no significant
environmental impacts are foreseen as a result of installation.
A 25-hp compressor would be required to provide air to the aeration lines. This
compressor would require 460-volt (preferred) or 230-volt (acceptable) three-phase
power, would have dimensions of 3 feet wide by 4 feet long by 3.5 feet high, and would
be located in a building in or adjacent to the existing parking lot at the reservoir. The
building housing the compressor would have an approximate footprint of 11 feet by 15
feet and would need to be located above the high water mark for the reservoir. The
height of the building would be standard for a one-story building (8-foot ceiling). Hot air
exhaust would be discharged from a duct located at the top of the building and equipped
with an exhaust fan. Apertures in the building would be equipped with louvers to allow
airflow into the building. The compressor would have a free-field noise level (i.e., the
noise level experienced at one meter from the compressor in the middle of an open field)
of approximately 76 decibels, which would be reduced by selecting sound-reducing
materials for construction, such as concrete blocks, fiber-glass walls, or leaded fabric, and
other acoustic treatments on building apertures.
Once installed, the candidate aeration system would have only minor aesthetic
impacts within the reservoir and surrounding park. Of course, water quality within the

reservoir would be improved markedly. The aeration system would result in the presence
of small bubbles at the lake surface above the aeration lines (i.e., five lines of bubbles
would be evident at the water surface above the line locations shown in the attached
figure). Stirring of the water within the reservoir would be relatively quiescent, so that
no large boils or surface disturbances (other than the bubbles mentioned above) would be
evident. When operated properly, the system would minimize the occurrence of low DO
bottom water, thus reducing the formation of associated odors. Because bottom
sediments will not be disturbed by operation of the aeration system, air bubbles from
aeration would not release significant additional quantities of hydrogen sulfide or other
malodorous compounds from the sediments to the atmosphere. Piping between the
compressor building and the in-reservoir aeration lines would be buried below the ground
surface and not evident after the completion of construction except at the margins of the
reservoir when water levels are low (i.e., within the existing brushy area at the reservoir
margin).
It should be emphasized that the specifications discussed above are preliminary,
and that more thorough design would be required prior to implementing such a system.
Cost estimates and installation details will also need to be refined prior to providing a
final recommendation regarding water quality enhancement measures.

Preliminary aeration system layout, Peters Canyon Reservoir.
Source: Flow Science Incorporated; layout by Richard Geney, GES.

