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Alamitos Bay Water Circulation
• The Bay has had the influence of forced circulation by the powerplants (AES & Haynes) for over 55 years.

• Protected habitats, species, and public use areas have become accustomed to the current condition. 

• Once through cooling (OTC) is being phased out due to impacts to fish (impingement and entrainment).

• The cessation of powerplant pumps will have an immediate effect on circulation that is believed to have 
secondary effects on water quality.

• New trash management approaches will be required to capture and retrieve trash from 
environmentally sensitive areas and public access areas.

• Prolonged periods of elevated bacteria concentrations near source areas, and
• Increase in temperatures and nutrients in areas that are shallow and stagnant (restricted in flow) 

within the Bay. These increases are expected result in further water quality impacts in localized areas. 



Location of Intakes and Outfalls for Once Through Cooling Pumps

Annual pump rate at AES: 326 MGD (505 cfs) 
Annual pump rate at HGS: 581 MGD (900 cfs)

Pumps
Outfall locations
Intake locations

AES intakes

HGS intakes



Current Scheduled Dates of Pump Shutdown at AES

North Channel

South Channel

Pump locations

Currently planned shut down dates 
determined by CEC:
1, 2, 6 = December 2019
3, 4, 5 = December 2023

Haynes = December 2029



Future Management Options to Increase Circulation
• Hydrodynamic modeling was performed to evaluate 

potential impacts and effectiveness of management 
options:

• Residence times (number of days water is in a given
location) were calculated throughout the Bay 

• Comparisons were made between various management 
options

• No pumping as a baseline condition – do nothing
• New pumps’ intakes and outfalls at different locations in the Bay
• Various pump rates and various pump frequencies
• A new tidal inlet near 54th Street along Belmont Shore

• The most effective and practical method to keep 
circulation similar to existing conditions was 
determined to be: 

• Pump at AES facility to San Gabriel River at a constant rate of 
258 MGD (400 cfs, protective of fish)



2015 to 2020 – Average Pump Rate through 
AES
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Monthly Average Pumping Rate from 2015 to 2019 (in MGD)



Estimated Dry Weather Residence Time

Residence time = days until water circulates with ocean

No AES pumpingCurrent pumping



Estimated Dry Weather Residence Time

Current pumping

Residence time = days until water circulates with ocean

No AES pumpingCurrent pumping



What is the “Right” amount of pumping? 

• Size of channel into AES pump 
station defines the maximum 
pump rate to meet fish 
impingement requirements 

• Fish impingement regulations 
limits forces to 0.5 ft/second 

• = 380 cubic feet per second (cfs) 
in the smallest AES entrance 
channel cross-section

• =  246 MGD

Narrowest cross-section 
defines the flow rate



Fish Impingement 

• Current so strong that the fish cannot swim 
away from the force and are killed.

• Reduce mortality by :
• Reduce current (< 0.5 cfs)
• Increase grate size
• Increase pump size 
• Increase conveyance



New Pump Rate
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Monthly Average Pumping Rate from 2015 to 2019 (in MGD)

Average 2015 to 2019

Proposed Constant rate of 246 
MGD (380 cfs) 



Underground 
drainage system

1. Intake Channel
• New screen at mouth of channel 

where forces are below regulatory 
thresholds for “fish impingement”

2. Pumps 
• New pumps – larger and fewer blades, less sharp 

angles, no cavitation or pressure differences –
smaller fish, larvae and eggs can pass through

4. Outfall
• All organisms arriving at 

river are alive but are 
transported from one 
location to another 
within the same 
estuarine system. The 
”entrained” organisms 
will be evaluated to 
quantify this potential 
impact. 

3. Large Conveyance
• Reduced angles, gravity flow to river

Reduced Fish 
Impact Pumps 

New Water Circulation at AES Facility



Alamitos Bay Water Quality Enhancement Project
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Collaborate on developing 
solution with AES

Move forward with new 
pump design

Confirm permitting approach 
with Planning Dept.

Confirm support from 
agencies

Complete Engineering Study Design, Bid, Install

Public Relations / 
Communication

Water Quality Workshops / 
Community Education 

Implement pollutant source 
reduction/controls

Monitor to illustrate impact of 
improvements and potential impact 

of pump shutdown

Improve trash capture, install more Smart 
Sponges® for bacteria and low flow 

diversions, create swales



Collaborate with AES
• Collaborative relationship to be 

defined in a MOU
• Installation will require 

• Acquire/access to land to house the 
equipment

• Pump station detailed design 
development

• Modifications to the existing intake 
structure, piping, and outfall structure

• Electrical infrastructure improvements
• Trash collection system



Designing New 
Pump System
• Engineering feasibility study 

is nearly complete 
• Currently confirming 

approach with AES, City 
department leads, and 
regulators

• Plan to complete 30% 
design this year



Public Engagement
• City is developing a Public Engagement and Communication Plan
• Share with public current water quality condition and the concerns regarding 

potential impacts related to lower circulation
• Engage early discussions with the community to obtain project input



Pollutant Source Control
• Increase trash capture, install 

more smart sponges for 
bacteria, build 2 low flow 
diversions and a swale

• Seek grant funding support 
• Studies have identified 

targeted areas for trash 
capture, Smart Sponges® for 
bacteria, low flow diversions, 
bioswale

 

Potential Areas to Install Water Quality Improvement Devices



Schedule and Budget

• Need to have new pumps installed before old pumps are retired –
Dec. 2023

• 2021 – complete 30% design
• 2022 – complete 100% design and go to bid
• 2023 – complete construction 

• Water Circulation System with Fish Friendly Pumps at AES Facility -
$30M

• Only element currently funded: 30% engineering studies and permitting -
$500,000 

• Operations and Maintenance (including monitoring) – Up to $2M per 
year



Thank you



Extra slides







Starting to see lower than normal flow rates
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