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Response to question 4: As noted above, open loop cooling risks include entrapment, entrainment and
impingement. Open loop cooling systems in the ocean environment have long been shown to have
negative impacts from entrainment and impingement of marine life, particularly eggs, larvae
(ichthyoplankton), young juvenile fish, and invertebrates with planktonic life stages. It is well known that
the discharge of warmer water into the ocean can negatively impact microorganisms and finfish, as well
as species higher up in the food chain.

As the CeC publication “Issues and Environmental Impacts Associated with Once Through Cooling at
California’s Coastal Power Plants” (June 2005, CEC-700-2005-013) summarizes:

Recent studies required by the California Energy Commission and other State

agencies have shown that coastal power plants that use seawater for once through cooling
are contributing to declining fisheries and the degradation of estuaries, bays, and coastal
waters. These power plants indiscriminately ‘fish’ the water in these habitats by killing the
eggs, larvae, and adults when water drawn from the natural environment flows through the
plant (entrainment impacts) and by killing large adult fish and invertebrates that are
trapped on intake screens (impingement impacts). These facilities also affect the coastal
environment by discharging heated water back into natural environments. Most impacts
are to early life stages of fish and shellfish. It is difficult to understand the magnitude of
the impact of once through cooling systems because of a lack of adequate and standardized
studies of entrainment. It also is difficult to put an economic value on these ecological
losses.

Impacts of once through cooling systems at OSW substations offshore in the CA wind lease areas may be
somewhat different and will likely be greatest for marine mammals and turtles. All of these potentially
significant impacts of once through cooling systems, and other cooling systems, used for offshore
substations must be thoroughly researched along with alternative technologies that can avoid and mitigate,
or minimize such impacts.

Due to the location of the CA WEAs, utilizing mitigation measures - including siting of facilities only
where there are significant buffers from sensitive marine resource areas - to reduce impacts from cooling
systems may not be possible. For example, the Morro Bay WEA is directly adjacent to the Monterey Bay
National Marine Sanctuary and will adjoin the proposed Chumash Heritage National Marine Sanctuary,
including Leatherback sea turtle critical habitat, and also inclusive of Humpback Whale critical habitat.

Clearly, research that would help the commercial fishing industry assist in siting of subsea facilities so as
to ensure that the wind installations avoid intruding into high catch-per-unit-effort fishing grounds
remains a high priority.

Heated water from open loop cooling would be discharged into the ocean creating a warmer zone around
the substation. Research is needed to assess the amount and scale of this heating which would be a nearly
continuous impact to surrounding waters, species and other ocean resources. The rise in ocean water
temperatures can have detrimental effects on marine life and shift which species are found in an area.
Higher temperatures can lead to increased mortality rates, altered growth and development, and changes
in behavior and distribution of species within the ocean environment.

Closed loop cooling systems would not have the same scale of discharges but would also discharge
significant amounts of heat to the ocean while the alternative of air cooling would discharge heat to the
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air. More research is needed on the scale of heat that would be discharged at these substations and the
potential impacts of these temperature changes on ocean ecosystems must be identified and assessed.

Noise: Research is needed to assess the risk from prolonged and consistent exposure to substation noise to
a broad range of impacted species. Substation operations can be expected to transmit vibrations to the
seabed geology itself and thereby to benthic organisms and to the the water column, as well as transmit
sound directly into the water column, where it can travel very long distances.

Light: Lighting on a large substation at night will likely have greater impacts than lighting contemplated
on the turbines. This issue must be addressed. Intensity, coloration, and color temperature of lighting is
likely to have profound implications for the level of impact of the facility on surrounding ecosystem
health. Particular species of seabirds are attracted to lights associated with offshore structures, often with
fatal results.

Ship Strikes: Ship strikes of marine mammals and other sea life by service vessels visiting all facets of
OSW installations should be avoided as much as possible. This may involve speed reductions, on-board
observers, and yet-to-be-developed technologies that detect animals in the water column in real time.

Question 10. What technologies or processes can monitor the condition and performance of deep-
water HVDC substations and offshore electrical infrastructure? What are the current resolution
capabilities of these technologies? Are these technologies or processes adequate for application in
existing or future California WEAs? What are additional operations and maintenance needs for

deep-water HVDC substations?

Response to question 10: Null-loads, transformers, and transmission line disconnects and line terminators
are known to have the potential to “leak” stray electrical currents into the surrounding salt water of the
ocean, in addition to accompanying EMF fields that surround electrical components during normal
operations. Various marine species are extremely sensitive to stray electrical fields, thus publicly-funded
research in this arena is necessary to mitigate or eliminate such impacts.

While the configuration of anchoring systems for floating turbines in the CA WEAs is still in the design
phase, minimizing their cumulative footprint on the seabed, and simplifying the cable web in the water
column, should be done now, not later. A detailed plan for eventual decommissioning of all elements of
the OSW infrastructure, including full removal of substations and all associated anchoring cables and
seafloor linkages at end-of-use abandonment, needs to accompany the implementation plan from the very
beginning.

See also https://baykeeper.org/column/protecting-marine-life-at-california-power-plants/

Question 11. Are there any other questions or information the CEC should consider for research on
deep-water HVDC substations for offshore wind that is not otherwise covered by the questions
above?

Transmission of energy from OSW installations to shore-based energy consumers may evolve to include
specialized technologies that require more than electrical transmission cables. Prospective technologies
involving energy transmission to shore by pipeline transport of hydrogen or ammonia are on the drawing
boards globally. Pipeline transport would bring with it concerns about chemical spills, hazardous air
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