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Description of Scientific Conclusions to be Addressed by Peer Reviewers 
 
 

The statutory mandate for external scientific peer review (Health and Safety Code § 
57004) states that the reviewer’s responsibility is to determine whether the scientific 
portion of the proposed rule is based upon sound scientific knowledge, judgment, 
methods, and practices. 

We request that each reviewer make this determination for each of the following 
conclusions that constitute the scientific basis of the proposed regulatory action.  An 
explanatory statement is provided for each issue to focus the review. 

The State Water Resources Control Board (State Water Board) requests that the peer 
reviewers review the draft Desalination Amendments to the State Water Board’s 
California Ocean Plan, the supporting scientific literature, and Expert Review Panel 
reports that are the basis for the draft plan amendment. 

 
1. A receiving water salinity limit of two parts per thousand (ppt) above natural 
background salinity is protective of marine communities and beneficial uses. 

Typical brine from a reverse osmosis (RO) desalination facility will have a salinity concentration 
approximately twice that of seawater.  The Southern California Coastal Water Research Project 
assembled a panel of experts that reviewed the effects of elevated salinity on marine 
organisms.  The panel concluded that elevated salinity may adversely impact marine organisms 
when salinity is elevated 2-3 ppt above natural background.  A detailed summary of these 
findings can be found in the Brine Discharge Panel Report (link below).  A hyper-salinity toxicity 
study was performed by the University of California, Davis, Department of Environmental 
Toxicology (Granite Canyon Study) using U.S. EPA west coast toxicity test methods.  The study 
showed red abalone, purple urchins, and sand dollars were most developmentally sensitive to 
brine.  Developmental effects were seen in red abalone at increases of 1.6 ppt above ambient 
salinity.  Based on the review by the Brine Discharge Panel and the results of the Granite 
Canyon study, staff proposed a salinity limit of no more than 2 ppt above natural background 
salinity.  The proposed receiving water limit for salinity would apply only to desalination facilities.  
Discussion of this conclusion can be found in the “Issues and Alternatives” Section 8.7 of the 
Staff Report.  The Brine Panel Report and the Granite Canyon Study can be found here: 

Brine Panel Report 
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/dpr.pdf 

Granite Canyon Study  

http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination/docs/saltoxfr08012.pdf 

2. A subsurface seawater intake will minimize impingement and entrainment of marine 
life. 

Desalination facilities can withdraw seawater through surface or subsurface intakes.  A surface 
water intake system consists of a submerged open or screened pipe that withdraws ocean 
water into the desalination facility.  Surface water intakes pull in or entrain marine organisms 
along with the source water.  If the intake pipe is screened, fish and other biota can become 

http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/dpr.pdf
http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination/docs/saltoxfr08012.pdf
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trapped against the screens or impinged.  Impinged organisms may survive, but mortality is 
assumed to be 100 percent for entrained organisms.  

A subsurface intake pulls in water from below the ground or seafloor either through a well or 
infiltration gallery.  Studies have shown that impingement and entrainment are minimized or 
eliminated through the use of subsurface intakes because the sediment acts as a natural filter 
and barrier in preventing organisms from being pulled into the facility.  Typically, intake flow 
rates at subsurface intakes are too low to impinge organisms at subsurface intakes.  Under the 
assumption that a subsurface intake results in negligible impingement and entrainment, the draft 
amendment proposes that facilities be required to evaluate whether subsurface intakes are a 
feasible method of obtaining seawater before selecting an intake system.  This requirement is 
discussed in Section 8.3 of the Staff Report.  

3. A 0.5 mm, 0.75 mm, 1.0 mm, or other slot sized screens installed on surface water 
intake pipes reduces entrainment. 

Surface water intakes entrain biota when withdrawing seawater.  Intake entrainment is 
considered to be fatal for any organism drawn into the RO facility.  Wedgewire screening 
technologies have been used at power plants and desalination facilities to reduce entrainment.  
Studies have shown that wedgewire screens are effective at reducing entrainment.  There are 
many studies that have reviewed entrainment at variable screen slot sizes and have shown 0.5 
mm, 0.75 mm, 1.0mm, and other slot sized screens can reduce entrainment at varying degrees. 
Screens with small slot sizes (0.5 mm, 0.75 mm, and 1.0 mm) are assumed to be feasible and a 
protective mechanism to prevent marine life entrainment from a surface water intake.  The State 
Water Board intends to select a single slot size, but is soliciting comments on whether 0.5 mm, 
0.75 mm, 1.0 mm, or some other slot size is most appropriate to minimize intake and mortality 
of marine life.  This conclusion is discussed in Section 8.3 of the Staff Report.  

4. Multiport diffusers and commingling brine with other effluents can dilute brine 
discharge and provide protection to aquatic life.  

Discharge of undiluted brine can create dense, negatively buoyant plumes that settle on the 
seafloor and adversely affect the benthic ecosystem.  To prevent these plumes, the amendment 
would require brine to either be discharged through multiport diffusers or commingled with other 
wastewater effluents to meet the salinity receiving water limit.  Commingling with a sufficient 
volume of wastewater can dilute brine to non-toxic levels prior to discharge and would result in 
either positively or neutrally buoyant plumes.  Alternatively, facilities could use multiport 
diffusers to achieve the necessary dilution within a relatively small area.  Although recent 
studies have found that diffusers may shear organisms and result in marine life mortality, the 
mortality is less than would be expected with a third brine dilution strategy, flow-augmentation.  
Flow-augmentation is a type of in-plant dilution where additional seawater is withdrawn from the 
ocean to dilute brine prior to discharge.  Currently, flow-augmentation intake systems are not 
designed to keep organisms in the intake water alive; however, it may be possible to design a 
flow-augmentation system to facilitate the passage of live biota through the system and still 
achieve adequate brine dilution.   
 
The Expert Review Panel on Intake Impacts and Mitigation (ERP III) was asked to compare 
marine life mortality that occurs as a result of diffusers to that which would occur as the result of 
flow augmentation.  ERP III concluded that multiport diffusers and commingling brine with 
wastewater are the most protective methods for disposing of brine, while acknowledging the 
possibility of a flow augmentation design that is as protective as discharging through multiport 
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diffusers or commingling brine with wastewater.  Consequently, the draft amendment allows for 
alternative technologies, such as flow-augmentation, to be used if project proponents can 
demonstrate them to be as environmentally protective as diffuser discharge.  Brine discharge 
methods are discussed in Section 8.6 of the Staff Report.  The ERP III Final Report can be 
found here:  
 
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/erp_final.pdf 
 
 
5. The Area Production Forgone (APF) method using an Empirical Transport Model (ETM) 
can effectively calculate the mitigation area for a facility’s intakes. 

The draft amendment requires that an owner or operator proposing to use a surface water 
intake must employ impingement and entrainment avoidance technologies; however, residual 
entrainment will still occur.  The ETM/ APF method estimates the area of habitat (in acreage) 
required to compensate for intake-related mortality.  The ETM/APF method was recommended 
by the ERP II and III as the most appropriate method to use when determining the mitigation 
area to compensate for intake-related mortality.  This conclusion is discussed in Section 8.5 of 
the Staff Report.  The ERP II and III Final Reports can be found here:  
 
ERP II 
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/erp_intake0525
12.pdf 
 
ERP III 
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/erp_final.pdf 
 
Reviewers are not limited to addressing only the specific conclusions presented above, 
and are asked to contemplate the following questions: 
 
1. In reading the Substitute Environmental Document that also comprises the Staff 
Report and proposed amendment language, are there any additional scientific findings 
that are part of the scientific basis of the proposed rule not described above? 
 
2. Taken as a whole, is the scientific portion of the proposed rule based upon sound 
scientific knowledge, methods, and practices? 
 
Reviewers should also note that some proposed actions may rely significantly on 
professional judgment where available scientific data are not as extensive as desired to 
support the statute requirement. In these situations, the proposed course of action is 
favored over no action. 
 
The preceding guidance will ensure that reviewers have an opportunity to comment on 
all aspects of the scientific basis of the proposed Board action. At the same time, 
reviewers should recognize that the Board has a legal obligation to consider and 
respond to all feedback on the scientific portions of the proposed rule. Because of this 
obligation, reviewers are encouraged to focus feedback on scientific conclusions that 
are relevant to the central regulatory elements being proposed. 
 

http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/erp_final.pdf
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/erp_intake052512.pdf
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/erp_intake052512.pdf
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/erp_final.pdf

