
TAC Meeting - April 7,2008
Announcements from the Chair

Welcome to the April meeting of the Wastewater Technical Advisory Committee.

On our agenda this evening we have three technical memorandums to review. The first is titled
'Out of Town Conveyance', the second 'Imported Water1, and finally 'Partially Mixed Facultative
Pond Options'. Each item will be introduced by the Project Team and then discussed by the TAC
prior to taking public comment.

It is important to understand that the TMs are responses by the Project Team to information
requests, or questions raised by the independent EIR Team. The TAC's task is to review, raise
questions; and comment on our understanding of the content of those TMs, especially as it
pertains to the effects we believe it might have on Los Osos. At this time we are NOT offering
alternative solutions to the topics under discussion.

I ask those who might wish to comment during the public comment period that you also restrict
your comments to the contents of the tech memo. If you believe that there is an alternative solution
to the topic under discussion you should submit that information directly to the Project Team at
LOWWP(5).co.slo.ca.us. In order for us to get through our agenda and adjourn by 9:30,1 need to
ask you to abide by these rules.

The TAC report on Flow and Loads from our last meeting has been submitted to the EIR Team
and also published on our website.

The next meeting of the TAC will be held on Monday, May 5th.
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Subject Comments on Out of Town
Conveyance

In the draft Fine Screening Report, the O &M costs for a STEP system included $60 K/yr for
electrical power intended to pump effluent out of town. At the time this seemed surprising because
there was no indication in the capital costs that a pumping facility was going to be built. And Ripley
(Mid-Valley Engineering) had gone to some length to point out that 2 different lines from town to
the sewer plant were going to be used as extensions of the STEP system to cany effluent to the
treatment plant and provide redundancy, using the pressure generated by the Vi hp pumps.
I figured some engineer must have calculated the friction losses in the lines and decided that a
separate pump station would be required. In the Final Fine Screening Report, the power figure was
reduced to $50,000, because of reduction in the flow for STEP.
Now in the "Out of Town Conveyance", it says, "STEP conveyance would likely follow the same
route but would not require a central pump station".
This is hardly a major point, but taken together with the (to me) inexplicable assignment of
$90,000/yr for making electrical connections on new private property construction threw a pretty
hefty figure into the equation that I did not think belonged there.
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Subject Comments on Imported Water

This comment really deals "with the background information which establishes the context for this
report.
The LOCSD obtained a state grant which was used to fund a study by death and Associates of Salt
Water Intrusion in our lower basin Geath/Harris produced a report on the subject in the summer of
2005. This led to a model of the basin that was used by them in the present project study.
There was a companion report, "Water Management Plan for the Los Osos Valley Ground Water
Basin" which came out at the same time. As far as I know, this is still the Water Master Plan for the
LOCSD although subject to change because of the basin adjudication.
In this report Cleath /Harris included the headwaters of Los Osos Greek in their discussion of
"Imported Water". This is referred to in the first paragraph of page 3 as the Clark Valley Watershed
with the comment that Golden State has looked at this.
I don't know that a definitive study has been made of the quality and quantity of water available, but
on the surface this source of water seems infinitely preferable to either State or Nacimiento water.
There is a hydraulic connection to our lower basin, but this hardly constitutes a reason for excluding
it from consideration.
Sure, it would take years and probably litigation to get this all straightened out. And I have no idea
how the Water Purveyors would approach the project. But it seems almost certain, to me, that it
would be necessary to provide treated effluent from the sewer project to the farmers in the alluvial
plain of Los Osos Creek to replace the potable water pumped from "Clark Valley". The process will
likely be complicated by the fact that the largest farmer in the valley is on record as opposing use of
treated effluent. The subject was covered in a technical memo that was written by Mike Huckfor the
Ripley Report. He covered the steps that might be taken if there was opposition to the use of treated
effluent. This, taken together with the regulatory problems, particularly with the Coastal
Commission, means the project would be challenging at the very least.
The current project is not affected by all of this except that it would be highly desirable to have
some use of spray fields and winter storage in the disposal plan. This would provide the effluent that
some day could be used in the ag exchange program
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Subject Comments on Imported Water TM

LOWWP Team,

Here are my comments on the Imported Water Technical Memorandum Final Draft
March 2008:

The two sources of water presented in this TM are not very reliable.

The State Water Project pumps water from the Sacramento/San Joaquin Rivers. This
has led to numerous problems such as salt water intrusion into the Delta and
interruption of spawning of some species of fish in the Delta. The saltwater intrusion
has caused problems with the drinking water of riverside communities. State Water
pumping can be curtailed already and may be severely curtailed in the future.

Nacimiento Water is subject to being severely curtailed during drought years, when you
really need the water.

Cambria has investigated many other sources of water, one of them being Seawater
Desalination.
I have enclosed a PowerPoint presentation called "Desalination As An Environmental
Mitigation" by Robert Gresens, P.E. District Engineer, Cambria Community Services
District. This PowerPoint describes in detail Seawater Desalination.

Seawater Desalination is a very reliable source and is presently being used at Diablo
Canyon Power Plant. Maybe we could buy some of their water.

All in all, we need more reliable sources of water supply for the future.

Don Bearden

Los Osos, CA 93402

1 Desal_as_Env_Mitigation_™th_notes_12.7.07[1 ].pdf
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Desalination As An 
Environmental Mitigation

Robert Gresens, P.E. District Engineer
Cambria Community Services District

November 19. 2007

This presentation was made to the Cambria Community Services District Board 
on November 19, 2007.  I have added discussion notes to this version to 
facilitate its viewing on the CambriaCSD.org web site.  Since the 19th, I have 
also added a few more references to the those listed at the end.
Thank you for your interest,
Bob Gresens
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Today’s Presentation 

• Why desalination
• Background on CCSD Efforts
• Key Environmental Concerns
• Project Measures to Avoid Impacts 
• Environmental Benefits from Desalination
• Questions

Here is an outline of today’s presentation.  
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Why Desalination?
• The CCSD has been in a water shortage emergency since 

November 2001
– MtBE Contamination Plume shut down Santa Rosa well field
– Emergency well operates sporadically during dry season due to 

listed species concerns 
• A public and transparent process has evolved over several  

years calling for seawater desalination, in conjunction with 
aggressive water conservation and use of recycled water

• Provides a highly reliable, drought-proof water supply 
• When properly applied, desalination offers environmental 

benefits – I.e., an Environmental Mitigation

Cambria relies entirely upon two narrow and thin coastal stream groundwater 
aquifers for its water supply.  During 1999 an MtBE contamination plume was 
discovered, which resulted in the shut down of its Santa Rosa well field.  Since 
late 2001, the community has been under a Water Code Section 350 Water 
Shortage Emergency.   Much work has gone into the development of a water 
master plan that calls for seawater desalination to augment the CCSD’s limited 
potable water supply.   This is also part of an overall strategy that includes 
aggressive water conservation, as well as recycled water for non-potable 
irrigation.  Seawater desalination provides a highly reliable, drought-proof water 
supply.  This presentation will focus on how desalination, when properly 
applied, can also serve as an environmental mitigation.  
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Background of CCSD Project
1993 – Alternative Site Analysis and Conceptual Design Study

Mid 1990s’ – earlier desalination project designed, but not constructed

1999 – shut down of Santa Rosa Creek well field due to MtBE

2000 – value engineering effort completed on earlier project 

2001 to present - Water Shortage Emergency

2001-2004 Water Master Planning

2004 – 2006 Build-out Reduction Plan

2005 to present – geotech investigation permitting

Pending – Project EIR/EIS (Need permit for geotech investigation!)

Recycled 
Water

Distribution & Storage  
(Fire Fighting)

Water 
Conservation

Desalination

As background, a 1993 report originally studied various sites and developed a 
conceptual-level plan for Cambria’s desalination project.  Among the reasons 
this study recommended the San Simeon Creek Beach over the Santa Rosa 
Creek beach, was due to the San Simeon site having a more direct hydraulic 
connection with ocean water as opposed to the more sensitive and shallower 
lagoon areas.  Each creek’s lagoon serves as habitat for listed species.  
Therefore, avoiding potential lagoon impacts by having a more direct 
connection with ocean water is preferred.  During the mid 1990s, a desalination 
project was developed but never constructed.  Costs and growth were chief 
concerns that led to this earlier project not being completed.  In 2000, a value 
engineering effort was completed on the earlier desalination project.  Besides 
looking at costs, this report recommended a subterranean intake within a
paleochannel that emanates seaward from the mouth of the San Simeon Creek.  
A phased water master planning effort was also completed from 2001 to 2004, 
which calls for seawater desalination to augment potable supplies, recycled 
water for non-potable irrigation, and water conservation. About 50 to 100 acre
feet per year of recycled water is planned to several school sites, a future 
community park, and commercial customers, as well as another 183 acre-feet of 
non-potable water to a local rancher. In direct response to a 2001 
recommendation made by the Coastal Commission, the CCSD also spent several 
years developing a build-out reduction program, which is described later on.  
The remainder of this presentation focuses on seawater desalination.  Since 
2005, the CCSD has been seeking permits for a geological and hydrogeologic
investigation.  This investigation is needed to collect data used in defining 
alternatives for analysis and review within a future project-level EIR/EIS.  
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Addressing Key Environmental 
Concerns

• Marine environment
– Entrainment & impingement at intake
– R.O. concentrate return

• Construction impacts
– Potential disturbance to seafloor
– Sensitive nature of surf zone/beach & dune ecology

• Energy Use
– Energy efficient design
– Greenhouse gas emissions

• Growth Inducement/Cumulative Impacts

permeateseawater

concentrate

Reverse 
Osmosis (R.O.)

To explain how seawater desalination can become an environmental mitigation, 
we will first outline  how key environmental concerns from such a project can 
be avoided or mitigated.  Therefore, the slides that follow are a bit of an EIR/EIS 
“prequel,” and describe approaches being considered to avoid impacts to the 
marine environment, impacts from construction, energy use impacts, and 
indirect impacts due to growth.   
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Avoiding Marine Impacts

First, we will focus on avoiding marine impacts.
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Subterranean 
inlet and 
concentrate return

Existing paved parking lot

This slide shows a conceptual layout of the desalination project over an aerial 
photo of the San Simeon State Park and CCSD-owned properties.  The screened 
area to the west is CCSD property, and the area where an inland treatment plant 
would be located.  The location shown will allow hiding the inland facility from 
the Highway 1 view corridor due to a natural rise in topography between it and 
Highway 1.  Two potential pipeline routes are also shown along existing 
roadways to stay within previously disturbed areas as much as possible.   The 
Washburn day use parking lot is shown as an insert because it would be a 
potential site for installation of a horizontally bored well that could be 
subterranean and under the ocean floor.  Horizontal directional boring is a 
trenchless construction method that could conceivably be built from this existing 
paved parking lot.  This construction method offers the advantage of avoiding 
disturbances to the bluff area, beach, and sea floor.  The next few slides show a 
cross section of this area and further explain this method along with the reasons 
for our geotechnical investigation effort. 
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Ground surface

Ocean floor

Saltwater

Fresh water

Mixing & 
Diffusion
(Brackish)

Bedrock

Alluvial 
Deposits

Inland saltwater wedge 
created by denser, heavier 
saltwater and osmotic forces

Beach
area

Location & 
depth of mixing 
zone will vary 
seasonally

Groundwater 
Table

Coastal Aquifer Cross Section

Here is a cross section of the area we are interested in investigating.  The 
illustration is a bit over-simplified because it does not show the stratification 
that can occur due to various materials being deposited over geologic time.  
Essentially, a saltwater wedge occurs inland from the ocean due to it being 
heavier and due to osmotic forces which tend to pump the water towards the 
fresher water flowing seaward from the creek aquifer.  A brackish water mixing 
zone occurs between the saltwater and fresh water, which will move seasonally 
out to sea depending upon how much rainfall and creek flows occurs during the 
year.  During a drought, the brackish mixing area and saltwater wedge will be 
closest to shore,  while during rainy winter periods it would move seaward.   
The San Simeon Creek beach area is the most promising area for a subterranean 
intake because past geophysical studies have found the deposits to be about 110 
to 70 feet thick in this area.  Unfortunately, these past geophysical studies do not 
provide enough resolution to describe the nature of alluvial materials that are 
actually below the surface.   Therefore, the CCSD is seeking permits to allow 
soil borings and the installation of two temporary monitoring wells.   
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Ground surface

Ocean floor

Saltwater

Fresh water
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Alluvial 
Deposits

Inland saltwater wedge 
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depth of mixing 
zone will vary 
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Groundwater 
TableMonitoring Well

Monitoring well to allow 
sampling water at discrete 
depths.  Sampled seasonally 
to assess location of mixing 
zone & saltwater wedge

Proposed Monitoring Well

Our investigation is proposing to install two 6-inch diameter monitoring and 
sampling wells so we can monitor the location of the saltwater wedge 
seasonally, while also characterizing the subterranean conditions.  These wells 
are not to be confused with any permanent part of a future project, as they are 
for data gathering purposes only.   In addition, they will be completely removed 
from the area after the data is gathered, thus leaving the area in its current 
natural state.  The tops of the wells will also be buried a safe distance below the 
beach, so they will not impede beach access or cause any visual impacts.   Each 
well will be installed seaward from the mean high tide line.  
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Horizontal Directionally Bored Intake Concept

Here is a view of a proposed subterranean intake well, which could be installed 
using trenchless technology.  A key benefit from such an approach is the 
avoidance of any potential impacts to marine life.   
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Horizontal Directionally Bored Seawater 
Concentrate Return Concept

Mixing of brackish  
& return

Similar to the intake concept on the prior slide, here is a concept showing a 
subterranean seawater concentrate return well.   Locating this within the 
brackish water area, or otherwise premixing this return water could allow 
matching the background seawater salinity levels before it reaches the ocean 
environment.  This would essentially make the seawater concentrate return 
indistinguishable from the background seawater.  
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Avoiding Concentrate Return 
Impacts

• System-wide Mass Balance – I.e., Desalination offsets 
other salt accumulations: 
– Desalination water source has lower TDS than the existing supplies
– Desalination offers much lower hardness with less demand placed 

on water softeners
– Desalinated potable water improves recycled water quality making

it more amendable towards reuse
(about 250 acre-ft/dry season RW is either committed or planned)

• Low Reverse Osmosis (R.O.) recovery rate design
– From Affordable Desalination Collaboration (ADC) pilot plant 

testing, a recovery at 40% +/- reduces energy use
– Lower recovery design reduces the concentrate  return  stream to

about 20% lower than traditional, oft-cited values

When taking a system-wide view of salts, desalination offers other benefits that 
are not often considered.  In our area, the groundwater supplies are hard and 
have fairly high total dissolved solids concentrations.    Replacing the local 
groundwater sources with much softer desalinated water also reduces the loading 
on water softeners.   This is beneficial towards lowering the salt concentration 
on treated wastewater effluent (I.e., recycled water), which is currently planned 
for non-potable irrigation.   Our consultant was also directly involved with the 
“Affordable Desalination Collaboration,”  which completed pilot plant studies 
that set record low energy requirements for desalination.  Part of their findings 
found that designing lower recovery rates with the reverse osmosis elements 
resulted in the least amount of energy being required.   This approach has a 
secondary benefit because it also results in a concentrate return stream being 
about 20-percent lower than traditionally cited values.  
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System-Wide Mass Balance
Water Supply 
Salts:

•Local 
groundwater 
supply

•Water softeners

•Disinfection

Wastewater 
Treatment

Percolation 
Basins

Wastewater 
Salts:

•Domestic 

•Commercial 

•Disinfection

Groundwater 
Pumping

Distribution & 
collection systems

Desalination 
Reduces Salts 
From:

•Local supplies

•Water softeners

Ocean

Desalination

~ 5 % above 
background level 
w/o further mixing

Recycled 
Water

To further illustrate the system-wide salt benefits of desalination, here is a 
schematic of our area’s water and wastewater systems.  The blue lines show 
water pipelines, while the green lines represent sanitary sewers.  By doing a salt 
balance on the entire area, and assuming no mixing or dilution with a brackish 
underflow, the net salt increase is around five percent above the background 
seawater concentration.   Interestingly, this is within a recent maximum 
concentration limit proposed recently by the State Water Resources Control 
Board.   Mixing and related engineered approaches could essentially match the 
background seawater concentration levels to make the concentrate return stream 
innocuous.    
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Addressing Concentrate Concerns

• Background seawater Total Dissolved Solids [TDS] 
concentration ~ 33,500 ppm

• Recent SWRCB proposed maximum ~ 36,500 ppm (about 
9% above background)

• With reduced R.O. recovery rate at 40% (55,000 ppm
return concentrate TDS):
– About 5 % above background concentration based on system-wide 

mass balance with no further mixing or dilution assumed.
– Can further reduce TDS concentration of return to background 

seawater level or less by mixing with brackish water underflow or 
blending with treated WWTP effluent.

Here’s a summary of key total dissolved concentration values, or TDS.  
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Avoiding Construction Impacts

Let’s next look at means to avoid potential construction impacts.
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Avoiding Construction Impacts
• Avoid working in sensitive areas
• Work in previously disturbed areas

– Parking lots
– Roadways

• Use latest trenchless technologies
• Effective Mitigation/Monitoring Measures
• Good advanced data
• Tight plans and specifications
• Competent Inspection and Construction Management

To the fullest extent possible, the future project would avoid the need to work in 
sensitive areas.   For example, piping would be placed within existing parking 
lots and roadways that have already been disturbed in the past. Trenchless
construction methods would also be used in order to avoid disturbing sensitive 
areas.   The adoption of mitigation and monitoring measures to avoid and 
monitor for any potential impacts would also be part of this overall strategy.   
Having good quality advance data, particularly on subterranean conditions helps 
to ensure the proper avoidance and monitoring measures are being developed 
and followed.  Tightly written plans and specifications incorporating such 
measures, along with competent enforcement of such measures during 
construction, round out such an avoidance strategy. 
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Conventional Horizontal 
Directional Drilling

Key concerns:
•Loss of drilling fluid 
to ocean floor (“frac-
out”)

•Need for exit hole to 
pull in pipe

Here are a few interesting slides on trenchless directional drilling.   
Conventional horizontal directional drilling starts off by boring a small diameter 
pilot hole. This is reamed out by pulling progressively larger diameter reamers 
from one opening to another.  Once it is large enough, a carrier pipe is pulled 
through the completed boring.  Concerns over this approach include the 
potential loss of drilling fluid to the ocean floor (also called “frac-out”) as well 
as the potential need for an exit hole in the ocean environment.
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HDD Construction Concerns

This slide further illustrates how drilling fluid could end up in fractures and the 
potential for “frac outs” from the horizontal directional drilling method.  
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Trenchless Construction
Horizontal Directional Boring

Key Advantages: 

• Lower drilling fluid pressure

• Avoids ocean floor disturbance

• Drilling entry & exit point from  
on-shore location (e.g., parking lot)

The horizontal directional boring method is shown here because it appears to be 
more amendable to environmentally sensitive areas.  This method lowers the 
drilling mud pressure, which can cause the frac outs shown on the previous 
slide.   The horizontal directional boring method lowers drilling fluid pressures 
by using a pump located close to the drilling head, which pumps the drilling 
fluid within a separate carrier pipe.  The pumped drilling fluid carries the 
cuttings to the surface where they are separated out and hauled away.   Key 
advantages include a lower drilling fluid  pressure, avoidance of ocean floor 
disturbances, and the ability to work out of one exit and entry point at the 
surface, such as a parking lot.  
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Typical HDB Operation

Here’s a schematic showing the horizontal directional boring equipment.   The 
surface equipment portion would be strategically placed in previously disturbed 
areas to avoid impacts. 
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Addressing Energy Concerns

• Energy Efficient Design 
• Use of Renewable Power Supply

Means to avoid energy impacts will consist of energy efficient design coupled 
with renewable power.  This could make the project carbon neutral while also 
reducing operating costs.  
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Advancements in Energy 
Efficiency

• Energy recovery
• Membrane advancements

{(PX) pressure exchanger, energy recovery device by ERI}

kwh/m3

6 kwh/1,000 gal as of May 2006
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32 kwh/1,000 gal

7.5 kwh/1,000 gal

Pilot Plant at U.S. Navy Seawater Desalination 
Test Facility, Port Hueneme CA

Here is a graph that was developed by the Affordable Desalination Collaboration 
(ADC).  Substantial energy improvements have evolved over the last twenty five 
years as energy recovery devices have improved along with reverse osmosis 
membranes.  Our consultant was directly involved with the ADC pilot plant that 
was originally located at the U.S. Navy’s seawater desalination test facility.  
This facility used currently available, off-the-shelf equipment.    Future 
advancements in membrane technology should be able to promote even greater 
energy reductions than what is shown here.
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Renewable Power

• Technological advancements and ramping up of 
manufacturing capacity should continue to lower 
renewable power costs such as solar

• AB 32 (2006) sets goals for reducing greenhouse 
gas emissions
– 2000 levels by 2010 (~11% reduction)
– 1990 levels by 2020 (~25% reduction)
– 80% below 1990 levels for 2050

• AB 946 (2007) allows remote location of 
renewable energy source (I.e,. Separate from the 
power load)

Renewable power, such as solar/photovoltaics, or perhaps thermal-solar, will be 
part of the overall approach to reducing potential greenhouse gas impacts.  Two 
related California laws are worth noting that relate to greenhouse gas reductions 
and renewable power: 1) AB 32, which calls for specific greenhouse gas 
reduction goals, and 2) AB 946, which serves to promote the use of renewable 
power by allowing it to be separated from the power load for projects such as 
ours.  
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Source: 

National Renewable 
Energy Laboratory

Southwest 
Concentrating Solar 
Power 1000-MW 
Initiative

AB946 (2007-
Krekorian), allows 
renewable power 
supplies to be 
remotely located in 
more optimal 
locations.

GIS analyses by 
the NREL have 
identified optimal 
areas for solar 
power generation 
within California.

Much work has already gone into looking for the most optimal solar sites within 
the state.  For example, the National Renewable Energy Laboratory (NREL) 
prepared this map showing optimal solar sites that are close to the main power 
distribution grid.   The NREL findings could be combined with AB 946 to 
remotely locate renewable power systems for desalination.
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Peak Solar Production Correlates 
to Peak Water Demand Periods

Percent Solar Energy Production (example from Fresno Ca.)
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There also appears to be a symbiotic relationship between the period when 
desalination is most needed during the drier summer months and when solar 
power is reaching peak power.  This illustration shows our dropping well levels 
aligned with solar power production from a site near Fresno.   If we operated 
desalination during these dry periods, we would avoid depleting our aquifer 
storage.   Although there is a drop off in solar energy during the winter months, 
this could also correspond to times when desalination may not need to be 
operated.   Renewable power systems could still remain operating during periods 
when desalination is not operating, thus providing further greenhouse gas 
reduction benefits during the winter.  
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Addressing Growth Concerns
• Buildout Reduction Program

August 24, 2001 San Luis Obispo County LCP Periodic Review:
“coastal development permits … should not be approved until …substantial 
progress has been made by the County and the CCSD on achieving 
implementation of a buildout reduction plan for Cambria…”
– High earlier estimates due to antiquated, small lot subdivisions
– Multiple buildout scenarios used in Water Master Plan
– GIS & economic modeling developed a buildout reduction plan
– A citizens steering committee met and refined plan for over a year
– Currently merging lots, direct assistance from SLO Co. Land Conservancy

• Local Measure P
Approved by voters 2006:   
CCSD Board cannot extend water services beyond existing boundaries unless 
an EIR is completed on an amended water master plan.  The question of 
extending services is then voted upon by all registered voters within the 
CCSD boundaries.

Earlier 1980s era build out estimates for the CCSD service were as high as 
26,000 due to the antiquated small lot subdivisions in Cambria. A past practice 
that allowed homes to be built across property lines without a Subdivision Map 
Act defined merger, further confused the ultimate build out picture for Cambria.   
As part of its recommendations during the 2001 Periodic Review of the 
County’s Local Coastal Program, the Coastal Commission recommended the 
implementation of a buildout reduction program for Cambria.  The CCSD 
embarked on this effort by completing GIS mapping and analyses of the area for 
potential lot mergers, likelihood for building, and other parameters.  A local 
citizens committee also met for over a year reviewing the results of this effort 
along with a means for financing the buildout reduction plan.  The current plan 
results in a ultimate buildout population of around 7,700, which includes around 
6,400 existing residents.  In 2006, local measure P was also passed by the voters 
that requires an amended water master plan and a vote of all registered voters 
before water service can be expanded beyond the CCSD’s existing service 
boundary.  These two measures serve to address much of the past growth 
inducing concerns associated with a future water supply.   
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Benefits to Fisheries

Another interesting aspect of desalination is its benefit to fisheries.  The next 
few slides further explain this.
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South-Central Coast Steelhead

“…the South-Central California Steelhead DPS was 
currently not in danger of extinction but likely to 
become so in the foreseeable future. This 
determination was based in part on “dewatering 
from irrigation and urban water diversions and 
habitat degradation in…” (NOAA recovery plan)

Source: Monterey Bay Sanctuary Foundation, 2001

The two creeks in our area serve as habitat for the south-central coast steelhead.   
This species is currently listed as “threatened” per the Endangered Species Act.  
Dewatering from irrigation and urban water diversions are listed among the 
reasons cited by NOAA for their threatened status.  This illustration developed 
by the Monterey Bay Sanctuary Foundation provides some useful information 
on the steelhead life cycle and perils, which will be highlighted in the slides that 
follow.  
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Critical Dry Season Survival
Low dry season water 
flows can cause:

•Increase predation

•Lower dissolved oxygen

•Increase water 
temperatures

•Habitat loss/dry reaches
“Evaluate, maintain, & where appropriate, 
provide flows in juvenile rearing 
areas…through watershed management and 
regulation of water supply and flood control 
facilities.”

September 2007 NOAA Recovery Plan Outline

One may think that steelhead only need flows to migrate through the creeks 
seasonally.  However, a critical life stage occurs to the young-of-the-year 
steelhead that need to reside in the creeks year round, including the dry summer 
months.  The young-of-the-year fish hang on to life by surviving in small pools 
that may only have a small trickle of flow passing between them. During 
droughts, these pools either dry up completely or otherwise get so low as to 
allow for easy predation  by raccoons, birds, and other predators.  The loss of 
flow during these dry months can lower dissolved oxygen concentrations and 
increased water temperatures that can also cause their demise.  The recent 
recovery plan outline by NOAA recognizes this concern and proposes watershed 
management and regulation of water supplies where appropriate. 
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Steelhead Perils
Direct Benefits from 
Desalination:

•Decreased Water    
Diversions

•Alternate water 
supply during 
droughts

“By mid century, water 
availability to decrease 
10-30%… drought areas 
likely to increase…”

IPCC, WGII Fourth 
Assessment Report, 4/6/2007

In the CCSD service area, the Santa Rosa Creek provides the greatest extent of 
steelhead habitat.  Some steelhead also reside in San Simeon Creek, but it is 
much more limited due to a naturally occurring rock slide that prevents further 
upstream migration.  Desalination helps to address key perils to the steelhead by 
decreasing water diversions and reliance on the creek aquifer, particularly during 
drought periods.   Should prognosticators on global warming prove correct, there 
will also be less water available in the future, thus placing even greater demand 
on steelhead habitat.   This may not only apply to Cambria, but could impact 
other steelhead fisheries along the state should there be less snow melt, with 
correspondingly less dry season flow during the late summer months.  A recent 
report by the Inter-governmental Panel on Climate Change projects that future 
water availability will decrease by about 10 to 30 percent as the result of global 
warming.   Should this prove correct, it provides a compelling reason to further 
diversify and expand existing water supply sources. 
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Reduced Dry Season Diversion 
with Desalination

From June 2004 CCSD Task 4 
Water Master Plan Report, 
Assessment of Long-term Water 
Supply Alternatives

+ =

No diversion from 
Santa Rosa aquifer 
was assumed in the 
sizing for the 
desalination project.

0

Approx. 77% 
of existing San 
Simeon permit 
maximum

Here is a table out of a CCSD Water Master Planning document that has been 
annotated to show how the reliance on the two coastal stream aquifers is reduced 
by the future use of desalination.  Note that the dry season total is not a math 
error, but a conservative approach towards ensuring the desalination facility will 
be large enough to relieve the two aquifers.  Here, the Santa Rosa aquifer is 
assumed to provide zero capacity during the summer months, while the San 
Simeon aquifer is assumed to only provide approximately 77 percent of the 
CCSD’s permitted diversion.  This reduced availability is later applied in 
developing the size of the proposed facility.  In addition, and to ensure the 
ultimate of reliability, the future facility will be capable of operating without any 
use the aquifer groundwater should that become necessary in response to future 
emergencies, such as a chemical spill or leak. 
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Environmental Advantages
• Compliments watershed protections by reducing demand 

during critically dry periods
• Protects anadromous species (steelhead)

– Young-of-the-year steelhead most vulnerable during the dry season
– Biological link between the the marine & freshwater environment.
– Food chain for birds, marine mammals, even tuna (pelagic fish species). 

• Desalinated water reduces the salt loading into a community 
water system and the wastewater treatment plant (WWTP):
– Lower TDS for enhancing future recycled water use
– About 250 acre-feet per dry season of future non-potable water use

• Incorporating Project Mitigation Measures into the Future 
Design Ensures an Environmentally Positive Project
– Construction measures
– Energy efficient design coupled with renewable power

To sum up some of the key environmental advantages from desalination:
It compliments watershed protections by reducing demand on the aquifers 
during critically dry periods. This serves to protect young-of-the year steelhead, 
which are anadromous meaning they migrate between fresh and saltwater.  
Because steelhead migrate, they also provide an ecological link between the 
marine and freshwater environments.  Thus, measures to improve their survival 
inland also benefit the ocean environment.  
Desalinated water also reduces the salt loading into a community water system.  
This lowers the total dissolved solids concentration going into the wastewater 
treatment plant, which serves to improve the quality of recycled water.  
Lastly, designing mitigation and avoidance measures into a future desalination 
ensures it will be an environmentally positive project.
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Closing Thoughts

“If we could produce fresh water from salt water at a 
low cost, that would indeed be a service to humanity, 
and would dwarf any other scientific 
accomplishment.” --John F. Kennedy, 1962

“If you want to save your children, pay attention to 
water.” --Shimon Peres, 2004

Here are a few closing thoughts towards providing desalination. With about half 
of the world’s population living near oceans coupled with the potential reduction 
in future water supplies due to global warming,  President Kennedy’s past 
message may ring even truer today.  Technology has made great strides since 
1962, and perhaps it is now a matter of how to apply this technology in the most 
environmentally and socially responsible means possible. 
Israel’s Shimon Peres also points out the need to pay attention to water in order 
to save future generations.  Since this quote, one of the largest desalination 
plants in the world went into operation in Ashkelon, Israel.   
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Questions?

Thank you for the opportunity to present this information to you. 
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