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Memorandum

Date: | May 16, 2022

To: | Jeff Wingfield

Director, Environmental & Public Affairs
Port of Stockton

2201 W. Washington Street

Stockton, CA 95203

From: | Michael Wingfield
Project Manager
ICF

Subject: | Summary of Aeration Facility Operations, Maintenance, and
Costs—2021

Introduction

In 2012 the Agreement for Funding & Operation of Dissolved Oxygen Aeration Facility (the
Agreement) was executed in which the Port of Stockton (Port) and other stakeholders in the San
Joaquin River Dissolved Oxygen (DO) Control Program expressed their commitment to fund the
operation and maintenance of the Stockton Deep Water Ship Channel (DWSC) Aeration Facility
located at Dock 20 at the Port. The Agreement was amended in 2017 to extend the term to May 31,
2019 and again in 2019 to extend the term to May 31, 2022.

In 2021 the aeration facility was operated for the purpose of meeting the Central Valley Basin Plan
water quality objectivel for DO. This memo provides a summary of DO conditions in the DWSC,
operations and maintenance of the aeration facility that occurred January 1, 2020 through
December 31, 2020 and the allocation of costs to all parties signatory to the Agreement.

Ambient Dissolved Oxygen Monitoring and Conditions

DO is monitored daily using data collected by the California Department of Water Resources (DWR).
DO is data collected at three depths (1, 3, and 6 meters) at the Stockton Deep Water Ship Channel DO
station (SDO), located on Dock 20 at the Port.

Data collected at the SDO station is published on the California Data Exchange Center website in 15-
minute increments and can be viewed at http://cdec.water.ca.gov/cgi-

1 5.0 milligrams per liter (mg/L) December through August, 6.0 mg/L September through November
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progs/staMeta?station id=SDO. The DO sampling devices are maintained and calibrated by DWR
staff.

SDO station DO data for the months May through October (the typical “aeration season”) are shown
in Figures 1 through 6. Though uncommon, DO levels dropped below the water quality objective in
November during 2021 and that data is shown in Figure 7.

Facility Monitoring

During periods of operation the facility was inspected daily during the work week to check for
potential problems and ensure proper function. Gauges and meters were checked to confirm proper
function and normal readings. The water and oxygen systems were checked for any signs of wear or
damage that could affect performance. Operational data were logged including intake and discharge
DO concentrations, water flow and pressure, oxygen flow and pressure, and liquid oxygen tank level
and pressure.

Facility Operations and Dissolved Oxygen Inputs

The facility was operated on 35 days in 2021 compared to 46 days of operation in 2020. The
decision to turn the aeration facility on was based on several factors including current DO
concentrations, the trend of DO over the previous 7-10 days, current and anticipated water quality
and flow in the DWSC, and forecasted weather conditions.

Typically, one or two DO data points below the objective, at a single monitoring depth, in a 24-hour
cycle was not deemed enough to warrant operation of the aerator.

Due to variable conditions in the DWSC, the water and oxygen flow rates needed to maintain DO
above the water quality objective fluctuate so the process of monitoring and adjusting oxygen inputs
is ongoing during periods of operation.

DO inputs were calculated using the measured DO increment and equation 3 from Stockton Deep
Water Ship Channel Demonstration Dissolved Oxygen Aeration Facility Project Final Report.

Oxygen capacity (Ib/day) = 28.317 Ib/cfx (Ib /4.536 x 105 mg) x 86,400 sec/day x DO increment (mg/1) x water
flow (cfs)

= 5.4 x DO increment (mg/1) x water flow (cfs)

Operational data was recorded once per day during the work week. The facility was not monitored
on weekends or holidays so daily DO inputs on those days were assumed to be the same as the most
recent day data was recorded. Table 1 provides a summary of the period of operation and the
approximate oxygen inputs.
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Table 1. Aerator Operations Data—2021

Water Oxygen Approximate

Date Duration Flow Flow 02 Input

(hours) (cfs)? (scfh) (Ibs)
7-Sep 12.75 45 7000 3391
8-Sep 24 45 7000 5927
9-Sep 8.75 45 7000 2374
9-Sep 15.25 25 3500 2299
10-Sep 7.25 25 3500 1093
10-Sep 9 25 1750 1229
11-Sep 24 25 1750 3278
12-Sep 24 25 1750 3278
13-Sep 24 25 1750 2775
14-Sep 24 25 1750 2775
15-Sep 24 25 1750 2775
16-Sep 24 25 1750 2775
17-Sep 11 25 1750 1272
17-Sep 13 25 1500 973
18-Sep 24 25 1500 1796
19-Sep 24 25 1500 1796
20-Sep 17 25 1500 1272
20-Sep 7 25 3000 953
21-Sep 9 25 3000 1225
21-Sep 15 25 1500 1178
22-Sep 7.75 25 1500 609
22-Sep 16.25 25 1000 912
23-Sep 8.5 25 1000 477
24-Sep 7 25 1500 519
25-Sep 24 25 1500 1780
26-Sep 24 25 1500 1780
27-Sep 8.75 25 1500 649
27-Oct 12 45 6000 2757
28-0Oct 10 45 6000 2297
28-Oct 24 45 5000 4619
29-Oct 10 45 5000 1925
29-Oct 14 25 3000 1877
30-Oct 24 25 3000 3217

225 cfs indicates one pump in operation, 45 cfs indicates both pumps in operation.
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31-Oct 24 25 3000 3217
1-Nov 8.75 25 3000 1173
2-Nov 14 45 4000 2316
3-Nov 24 45 4000 3987
4-Nov 8.75 45 4000 1453
4-Nov 15.25 25 2500 1721
5-Nov 8.5 25 2500 959
19-Nov 15 25 3250 1270
20-Nov 24 25 3250 2032
21-Nov 24 25 3250 2032
22-Nov 10.5 25 3250 889

Maintenance, Repairs, and Upgrades

On June 29, 2021, a general inspection of the facility was conducted and system components were
checked for excessive or abnormal wear. Lubricant levels and conditions were checked. Both pumps
were operated and tested for proper function along with all other system components. Several
problems were identified with the airburst system during the inspection and the following repairs
were made:

e Rebuilt compressor motor on line A
e Replaced air filters on compressors A and B
e Replaced pressure regulator on tank A

e Replaced air supply hoses on both A and B and added protective wrap to prevent sun
damage

Costs and Cost Allocation

Table 2 shows the costs by component and Table 3 shows the breakdown of contributions by each
stakeholder.
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Table 2. Operations and Maintenance Costs—2021

Operations Component Cost
Technical services, including daily DO monitoring, $26,126.98
routine maintenance and operation, and reporting

Bulk liquid oxygen $15,444.04
Electric utility $20,987.41
Parts and Labor $1,586.61
Total $64,145.04

Table 3. Stakeholder Funding Allocations—2021

Stakeholder Contribution
Port of Stockton—33.33% $21,379.54
San Joaquin River Tributaries Authority—25.00% $16,036.26
San Luis & Delta-Mendota Water Authority and San $16,036.26
Joaquin Valley Drainage Authority—25.00%

State Water Contractors—16.67% $10,692.98

Total $64,145.04
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STOCKTON DEEP WATER SHIP CHANNEL DO ( SDO )
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STOCKTON DEEP WATER SHIP CHANNEL DO ( SDO )
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STOCKTON DEEP WATER SHIP CHANNEL DO ( SDO )
Date from 08/31/2021 00:00 through 09/30/2021 00:00 Duration : 30 days
Max of period : (09/14/2021 18:30, 10.55) Min of period: (09/07/2021 08:30, 6.13)
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STOCKTON DEEP WATER SHIP CHANNEL DO ( SDO )
Date from 09/30/2021 00:00 through 10/31/2021 00:00 Duration : 31 days
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STOCKTON DEEP WATER SHIP CHANNEL DO ( SDO )
Date from 10/31/2021 00:00 through 11/30/2021 00:00 Duration : 30 days
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