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RO MEMBRANE CLEANING SOLUTION DISCHARGE TEST STREAM DATA
POSEIDON RESOURCES CORPORATION, 5/22/02

TREATED WASTE CLEANING SOLUTION DISCHARGE

OCSD Correspondence

The Orange County Sanitation District (OCSD) Engineering Division staff was contacted
to confirm the availability of sanitary sewer system capacity to accept the cleaning
solution discharge (see attached e-mail). T he Engineering Dept. staff, Mr. Chuck
Winsor, tel. (714) 593-7331 indicated that the OCSD has two sanitary sewer lines: a 48-
inch line located on Newland Avenue and a 54-inch line located along the Pacific Coast
Highway (PCH), which have adequate capacity to accept the 150 to 250 gpm cleaning
solution discharge. The OCSD staff indicated that the 8-inch cleaning solution discharge
line would be connected to the two sewer lines via the line manholes. The actual OCSD
sanitary sewer discharge line and point of discharge connection will be established during
the design phase of the project.

Alternative for Cleaning Solution Discharge to the Ocean

As indicated in our previous clarification submittal, the waste discharge from RO train
membrane cleaning will consist of two streams — concentrated cleaning solution and flush
water. The concentrated cleaning solution will contain the cleaning chemicals indicated
in our previous submittal combined in one of three forms — Low pH Cleaning Solution;
High pH Solution No. 1; and High pH Cleaning Solution No. 2. The content of the three
concentrated cleaning solutions is presented in detail in the next section.

After being treated with the concentrated cleaning chemicals, the membrane elements
will be flushed with desalinated water from the RO system (permeate), which is stored in
a flush tank. The used flush water therefore, will contain residual amounts of cleaning
chemicals, which remained in the membrane system after the cleaning with the
concentrated cleaning chemicals was completed (residual cleaning solution), and will
also contain permeate used for the membrane flushing. Besides permeate and residual
cleaning solution, the waste flush water will also contain small amount of concentrate,
which will be retained in the RO train concentrate lines at the time the RO system
operation is stopped for flushing, and as the whole RO train is flushed, the concentrate
will be flushed out of these lines.

Under worst-case scenario, the two waste streams will be blended in a designated tank
equipped with mixing system (cleaning solution tank), the pH of the blended streams will
be adjusted to neutral (pH = 7) and the well mixed solution will be pumped at an average
rate of 200 gpm to the desalination plant discharge line. Under worst-case scenario, the
waste cleaning solution stream of 200 gpm (0.28 MGD) will be mixed with 50 MGD of

desalination plant concentrate, 4 MGD of treated filter backwash water and 20 MGD of



power plant cooling water prior to discharge to the ocean. Taking under consideration
that the waste cleaning solution is only 0.28 MGD and that under worst-case dilution
conditions the cleaning solution will be diluted with the plant concentrate, filter

backwash and cooling water (74 MGD), the chemicals contained in the waste cleaning
solution will be diluted in a ratio of 260:1. A detailed chemical characterization of the
waste cleaning solution, presented below, indicates that most of the regulated compounds
in the cleaning solution will already be below their detection and/or regulatory limits
even before the cleaning solution is diluted with the desalination plant and power plant
discharges. The dilution of these compounds in a 260:1 ratio will further mitigate their

impact on the ocean water quality and assure regulatory compliance.

Chemical Characterization of Waste Membrane Cleaning Solution

In order to characterize the membrane cleaning solution discharge, a series of analyses
were conducted. Two samples of each cleaning solution were prepared at bench scale.
The first was a mixture of full-strength cleaning solution, made from pilot desalination
unit permeate, and the second was a dilution of this solution with permeate and
concentrate representing flush water. The discharge volumes and blended water ratios
for the diluted solution are as follows:

Discharge Volumes per Cleaning

Concentrated Waste Cleaning Solution 4,000 gallons 44 %
Waste Flush Water
e Residual Cleaning Solution 11,000 gallons 12.0%
e Permeate Used for Membrane Flushing 45,600 gallons 50.2%
e Concentrate Removed During Flushing 30,400 gallons 334%
Subtotal Waste Flush Water 87,000 gallons
TOTAL MEMBRANE CLEANING DISCHARGE 91,000 gallons 100 %

The tested streams are listed as follows:

Matrix No. 1 - RO Permeate :
RO permeate will be used a solution makeup water and represents the permeate portion

of the flush water.

Matrix No. 2 — RO Concentrate.
This stream represents the concentrate portion of the waste flush water.

Matrix No. 3 — Low pH Cleaning Solution Made Up with Permeate

e 2 % Citric Acid
o NaOH to adjust cleaning solution pH to 4.0
e Waste cleaning solution pH adjusted to 7.0 with NaOH for neutralization



Matrix No. 4 — Low pH Cleaning Solution (Matrix No. 3) Blended with Flush Water at
the percentages Shown Above

Matrix No.5 — High pH Solution No. 1 Made Up With Permeate

0.5 % NaOH

0.25 % Sodium Dodecyl Sulfonate

Sulfuric Acid to Adjust cleaning Solution pH to 10.0.

Waste cleaning solution pH adjusted to 7.0 with sulfuric acid for neutralization

Matrix No. 6 — High pH Cleaning Solution No. 1 (Matrix No. 5) Blended with Flush
Water at the Percentages Shown Above

Matrix No.7 — High pH Solution No.2 Made Up With Permeate

0.25 % Sodium Dodecyl Sulfonate

0.8 % Tetrasodium EDTA (Versene 220)

2.0 % Sodium Tri-polyphosphate

Sulfuric Acid to Adjust cleaning Solution pH to 10.0.

Waste cleaning solution pH adjusted to 7.0 with sulfuric acid for neutralization

Matrix No. 8 — High pH Cleaning Solution No. 2 (Matrix No. 7) Blended with Flush
Water at the Percentages Shown Above

The results of the chemical characterization study are presented in the attached Table 14B
and 15 B. Table 15 B includes only the parameters that were determined to be above the
detection limit. All other parameters are below their detection limits. Please note that
these concentrations represent only the concentration of the waste cleaning discharge.
This discharge will be further diluted in a 260:1 ratio with plant concentrate, treated filter
backwash water and power plant water prior to their discharge to the ocean.
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