Border Power Plant Working Group

4452 Park Blvd., Suite 209

San Diego, CA     92116
Grupo de Trabajo de Termoeléctricas Fronterizas

Paseo Estrella del Mar 1025, No. 2A, Sección Coronado

Playas de Tijuana, México   C.P. 22000

December 2, 2002

Roberta Mendonca, Esq.

Public Advisor

California Energy Commission

1516 Ninth Street

Sacramento, CA 95814-5512
Subject:
Palomar Energy Project, Docket No. 01-AFC-24; Response to Sempra Energy November 12, 2002 Submittal Titled, “Information Concerning Advantages and Disadvantages of Wet and Dry Cooling Systems”

Dear Public Advisor Mendonca:

The Sempra Energy November 12, 2002 submittal titled, “Information Concerning the Advantages and Disadvantage of Wet and Dry Cooling Systems” contains a number of partial or incorrect statements that I wish to response to at this time.  The reason for responding now is to ensure that California Energy Commission (CEC) staff that are preparing the Final Staff Assessment (FSA) have a balanced picture of the advantages and disadvantages of wet and dry cooling systems.  For convenience I will follow the same order used by Sempra Energy in the November 12, 2002 submittal.

Incorrect statement (pg. 1): “Palomar Energy submits that there is no requirement for the Commission to consider alternative cooling methods where this is not necessary to prevent or avoid a significant impact caused by the cooling method proposed by the applicant.”
Sempra Energy is incorrect when it states that there is no requirement for the CEC to consider alternative cooling methods when reclaimed water is proposed for cooling.  The State Water Resource Control Board (SWRCB) has had a policy in place since 1975, Resolution 75-58, that strongly discourages the use of fresh water at inland power plant sites.  The policy states:  Where the Board has jurisdiction, use of fresh inland waters for powerplant cooling will be approved by the Board only when it is demonstrated that the use of other water supply sources or other methods of cooling would be environmentally undesirable or economically unsound.

Resolution 75-58 was adopted before dry cooling was an option in large power plants.  Prior to the advent of dry cooling, Resolution 75-58 was properly interpreted to promote the use of the lowest quality water possible in power plant cooling systems to protect fresh waster for higher uses.  Dry cooling is now in common use on large power plants.  
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It provides an option that was not available in 1975 – conservation of all fresh water resources, including reclaimed water resources, for higher uses.  Based on the wording of Resolution 75-58, clearly a detailed analysis of technically feasible and demonstrated-in-practice “other methods of cooling,” specifically dry cooling, must be conducted and demonstrated to be “environmentally undesirable or economically unsound” before approving the use of any form of fresh water in a power plant cooling system.  

Governor Gray Davis’s June 2002 signing of the Border Governor’s Conference Declaration, which addresses (in part) water conservation in new power plants, lends additional policy weight to a CEC approach that ensures that all reasonable cooling options are thoroughly evaluated before committing any California water to power plant cooling systems.  The Declaration states:

We, the border governors, endorse this joint declaration, and hereby adopt the following topics of significant importance to the border region:

“Promote the development of an environmental strategy for new electrical generation plants in the border region with the goal of protecting air quality, and, when possible, conserving water resources in the region.”

Use of reclaimed water at the Palomar Energy Project will cause a number of significant negative impacts.  For example, the reclaimed water that will be used by Palomar will be produced from secondary wastewater that consistently exceeds the ammonia discharge limit of 25 milligrams/liter (mg/l) and the daily ammonia mass limit of 1,877 lb/day.  There is no ammonia reduction step in the reclaimed water production process, which uses secondary wastewater as feedstock.  As a result, the reclaimed water ammonia concentration limit will also be exceeded frequently.  A large quantity of this ammonia will be stripped in the cooling towers and emitted to atmosphere.  Approximately 42 tons per year (tpy) of ammonia will be emitted from the cooling tower, assuming the average secondary wastewater ammonia concentration in the first half of 2002 of 25 mg/l and pH at the mean reclaimed water value of 7.5.
  Approximately 73 tpy of ammonia will be emitted from the cooling tower assuming the highest recent annual average secondary wastewater ammonia concentration (1997) of 27 mg/l and a pH of 7.7.
  The pH discharge limit of the reclaimed water is 8.5.
  At the pH discharge limit of 8.5, ammonia emissions would be 135 tpy.   See page 9 for a detailed description of the procedure used to calculate ammonia emissions from the proposed Palomar Energy cooling tower.  
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Ammonia, in addition to being an air toxic, is a PM10 precursor compound.  Ammonia and nitrogen oxides are the primary inputs necessary to form ammonium nitrate particulate. 

Incorrect statement (pg. 2):  “During hot weather there is less electricity produced from the facility with dry cooling compared with the evaporative cooling alternative.”

Sempra is apparently referring to a non-optimized, undersized air-cooled condenser (ACC).  A conservatively designed ACC is capable of maintaining rated steam turbine MW output at all site temperatures, including the hottest hour of the year.  An increase in fuel consumption is necessary to maintain rated MW output on hot days.

Partial statement (pg. 2):  “No current projects over 300 MW before the Commission propose dry cooling.”

Sempra is confusing in this statement what the applicants would prefer to do with what the applicants will eventually be required to do by the CEC.  Of nine applications currently being processed, four are at the stage of Final Staff Assessment (FSA).  These are East Altamont, Morro Bay, Potrero, and El Segundo.  Of these four, wet cooling is the preferred alternative identified by the CEC in only one case, East Altamont.  CEC staff have recommended dry cooling at Morro Bay.  Parallel dry/wet cooling is recommended at Potrero.  A novel once-through cooling system is recommended for use at El Segundo.  Sufficient reclaimed water is available from the nearby Hyperion Treatment Plant to permit circulation of up to 300,000,000 gallons/day of reclaimed water through the heat exchangers at the proposed El Segundo Power Plant.  No water is lost to evaporation in this configuration, and the reclaimed water will be available for reuse.  Use of reclaimed water in a once-through configuration at El Segundo is an excellent site-specific cooling approach.

Incorrect statement (pg. 4):  “A wet cooled plant is less costly to build and operate and will generate power more efficiently.”

Sempra submitted a comparative wet versus dry cooling cost analysis to the San Diego Air Pollution Control District (District) on July 17, 2002.  I submitted detailed comments on this cost analysis to the CEC dated August 7, 2002.
   These comments are part of Docket No. 01-AFC-24.  My calculations indicate that the annualized cost of a dry cooling system at Palomar would be $2,400,000/year, including the cost impact of an annual average 1.5 percent fuel efficiency penalty.  The CEC’s mean cost of natural gas for 2002 - 2012 was used to calculate the annual cost of the increased fuel consumption with dry cooling.  
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Sempra’s annualized cost for wet cooling is stated as $3,600,000/yr.  Sempra estimates the cost of dry cooling at $5,000,000/year, citing annual energy losses at $3,200,000/yr.  The supporting reference for the annual energy loss figure is “GT Pro was used to determine the loss of power due to increased backpressure in the dry cooling tower.”  As noted earlier in this letter, there will be no loss of power if a conservatively designed ACC is assumed in the analysis.  There is no way to corroborate Sempra’s $3,200,000/yr energy loss figure without Sempra supplying the supporting cost assumptions and calculations.

Incorrect statement (pg. 4):  “A wet cooling system is less intrusive upon the community because the cooling system is smaller and quieter.”

There is sufficient space at the Palomar Energy site to optimize the ACC for a minimum height of 70 feet.  The proposed plume abatement cooling tower will have a similar height at 65 feet.  The proposed cooling tower will have an effective height of over 100 feet for up to one daylight hour every two clear days in winter, as the cooling tower manufacturer guarantees that the visible plume produced by the tower will not exceed 40 feet for more than 5 percent of the clear day daylight hours in winter.  The heat recovery steam generators will have a height of 95 feet, and will dominate the view regardless of whether a height-optimized ACC or a plume abatement cooling tower are used.  The least obtrusive option on a continuous basis is a height-optimized ACC.

Ultralow noise fans would be incorporated with an ACC at the Palomar Energy site to minimize noise levels.  Noise minimization techniques will result in a noise level of approximately 50 dBA at a distance of 400 feet from the center of the ACC cells.   The closest residential receptor is approximately 1,000 feet from the Palomar Energy fenceline.  To directly experience the noise level of an ultralow noise ACC fan, please view the short documentary film located on the 2002 Dry Cooling Symposium proceedings webpage at awmasandiego.org/SDC-2002/index.htm, Session 6 (need Windows Media Player).

Partial statement (pg. 4):  “Cooling system capital costs for the 500 MW Elk Hills Power Project were $14 million higher for dry cooling than for wet cooling.”

The most important cost comparison is the annualized, lifecycle cost of wet and dry cooling.  Capital cost is one element of this comparison.  Sempra also asserts the capital cost of dry cooling is $14,000,000 higher (than wet cooling) at Palomar.  According to my calculations presented in the August 7, 2002 submittal to the CEC, which assume dry cooling is $15,000,000 more costly at the Palomar site, dry cooling is considerably less expensive on an annualized cost basis than wet cooling at the site.  Following the logic of Resolution 75-58 dry cooling would be the preferred option in this case, as dry cooling uses the least amount of fresh water and is also the most economically sound option.

Roberta Mendonca, Esq.

December 2, 2002

Page 5 of 13

Table 3 partial statements (pg. 5):  “Wet cooling pro – Parasitic power consumption lower than dry cooling.”

This will only be true for the Palomar Energy Project if Sempra Energy is allowed to discharge up to approximately 1,000,000 gallon/day of brine directly to the Hale Avenue Resource Recovery Facility (HARRF) ocean outfall.  This will require the construction of a bypass around the HARRF, as well as a large brine storage tank at the HARRF and a large “low TDS ocean outfall water” storage tank at the downstream San Elijo Joint Power Authority reclaimed water facility.  It is unclear who will be paying for this water storage and transfer infrastructure at this point in time.  The brine storage tank will be required so that HARRF can send brine in scheduled “bursts” down the ocean outfall.  This approach will apparently avoid derailing the SEJPA’s ability to use ocean outfall water to produce reclaimed water for local use along the coast, as long as SEJPA builds a large storage tank to store sufficient ocean outfall water to meets its reclaimed water production needs while HARRF is sending brine down the ocean outfall.

At virtually any other inland site in California some form of zero liquid discharge system would be required to treat the discharged brine.  The parasitic power demand of brine concentration equipment is significant.  For all practical purposes the parasitic load of a wet-cooled plant with brine concentration is essentially the same as that of a dry-cooled plant.

Table 3 partial statements (pg. 5):  “Wet cooling pro – Higher thermal efficiency and higher output result in lower electricity production costs.”

According to the author of the February 2002 CEC/EPRI report
 on cooling alternatives, Dr. John Maulbetsch, the impact of the cooling system on the cost of electricity is insignificant.  The author states:

“Busbar production cost: includes all the costs of generating electricity and the plants being compared - since the cooling system costs are a small fraction of the total plant capital, operating, and fuel costs, these ratios are normally close to unity . . .”

Table 3 incorrect statements (pg. 5):  “Dry cooling con – Reduces the peak output from the facility.”

As noted earlier, Sempra is apparently referring to a non-optimized, undersized ACC.  A conservatively designed ACC is capable of maintaining rated steam turbine MW output at all site temperatures, including the hottest hour of the year.  
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Partial statement (pg. 6):  “A study by Wayne Micheletti . . . concluded that on average capital costs for dry cooling were 140 percent higher than wet cooling . . .”

The dry cooling cost data provided by Wayne Micheletti in the September 2002 issue of Power Magazine
 is highly inaccurate.  Mr. Micheletti estimates the installed capital cost of ACC for a hypothetical 250 MW combined-cycle plant at five different US locations as ranging from a low of $56,000,000 in Atlanta to a high of $66,000,000 in Sacramento.  According to Hamon Dry Cooling, the company that supplied the ACC for the 510 MW combined-cycle Sutter Plant near Sacramento, the installed capital cost of the ACC was $28,000,000.  The actual ACC installed cost for the real 510 MW plant is approximately 40 percent of the ACC cost estimated by Mr. Michelette for a 250 MW plant.  ACC O&M cost is estimated at approximately $2,000,000/yr compared to $1,000,000/yr for wet cooling.  There is no indication in the article as to whether the cost of water or the cost of cooling tower blowdown water treatment is included in the wet system O&M estimate.  At best the data provided by Mr. Michelette in the September 2002 Power Magazine article is inaccurate and incomplete.

A plume abatement cooling tower is proposed by Sempra for the Palomar site.  The U.S. EPA performed exhaustive comparative cost evaluations of wet versus dry cooling for the Rule 316(b) cooling water intake structure rulemaking process.  This process lasted over two years and included thousands of comments from industry, including comments from Mr. Micheletti.  Presumably Mr. Micheletti had ample opportunity to comment on the EPA’s comparative cost analysis for wet and dry cooling systems.  The EPA concluded that the capital cost of a plume abatement cooling tower and an ACC are essentially the same
 in the Rule 316(b) New Facilities Rule development process.  A summary of the Rule 316(b) comparative cooling system cost analysis is provided below in Table 1.

Table 1.  EPA Comparative Cost Analysis of Wet and Dry Cooling Systems

System
Capital Cost Factor (%)
O&M Cost

Douglas Fir wet tower (lowest cost option)
100
100

Plume abatement tower
250 - 300
125 - 150

Air-cooled condenser
250 - 325
175 - 225

No costs are included in the EPA 316(b) analysis for: raw water, water transport infrastructure to the site, cooling tower water treatment chemicals, or wastewater treatment.   This is the probable reason that plume abatement tower O&M costs are shown as slightly less than O&M costs for an ACC by the EPA.
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Incorrect statements (pg. 6):  “. . . the plant would generate 1.5 to 4 percent less electrical power while consuming the same amount of fuel.”

A conservatively designed ACC for the Palomar site will have an annual average fuel penalty of approximately one percent.  A conservatively designed ACC will provide rated steam turbine power output at all site temperatures, even the hottest hour of the year.

Table 5 partial statements (pg. 7):  “Reclaimed water cost, $1,517,000/yr; Value of lost power production, $1,764,500/yr.”

Provide detailed supporting information for these precise numbers.  What is the assumed cost of the reclaimed water?  What is the assumed annual consumption of reclaimed water?  Sempra estimated a lost power production value of $3,200,000/yr in the July 17, 2002 submittal to the District.  It has dropped to $1,764,500/yr in the November 12, 2002 submittal to the CEC.  What has changed?  Provide supporting calculations.  

Incorrect statement (pg. 8):  “A small plume visible occasionally in the winter can be considered less visually intrusive than a large dry cooling system structure that is visible all day every day of the year.”

As noted earlier, a height-optimized ACC will be essentially the same height as the plume abatement cooling tower, 70 feet versus 65 feet, without the plume.  With the plume, which can reach a height of 40 feet above the cooling tower at any time in winter, the effective height of the plume abatement cooling tower is over 100 feet.  

Incorrect statement (pg. 8):  “Dry cooling systems are noisier than wet cooled systems because of the large fans used to move air through the cooling tower.”

This statement implies that wet cooling towers do not use fans.  This is incorrect.  Wet cooling towers use fans that are as large as the fans used in dry cooling systems, although the number of fans is less for an equivalent amount of cooling load.

Partial statement (pg. 10):  “Reclaimed water project is integral to the City’s compliance with a RWQCB Cease and Desist order regarding discharges to Escondido Creek of treated effluent during stormy conditions, when the City’s outfall exceeds its capacity.”

This statement explains why there is a reclaimed water program, though it does not appear to be related to the sale of reclaimed water to Palomar Energy.  Is Escondido prohibited from discharging reclaimed water into Escondido Creek during stormy conditions?  That would seem very unlikely given reclaimed water is acceptable for irrigation, and in that capacity would drain into Escondido’s creeks.
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Partial statement (pg. 10):  “Mr. Powers has argued that there are other uses for the HARRF’s reclaimed water production that are preferable to industrial cooling, avocado grove irrigation and aquifer replenishment.  Both options have been considered . . . . neither has come to fruition.”

A detailed assessment of the level of consideration that has been given to the avocado grove irrigation and aquifer replenishment options was provided to the CEC by me on August 6, 2002.
  Regarding aquifer replenishment, the City of Escondido states in the Sempra November 12, 2002 response letter that:

"The City of San Diego is not interested in using recycled water from any other entity for a potential recharge project in the San Pasqual area due to their need to find usage sites for the huge quantities of treated and desalted recycled water that they have available from their North City Water Reclamation Plant." 

The North City Water Reclamation Plant (NCWRP) is approximately 20 miles from the San Pasqual Valley (SPV).  The HARRF reclaimed water pipeline reaches the SPV now.  The City of San Diego is a part owner of the HARRF.  It is highly unlikely that the City of San Diego has any plans to extend a pipeline from NCWRP to the SPV, given one of the justifications for the HARRF reclaimed water project was/is recharge of the SPV aquifer.  The current Bureau of Reclamation Southern California Area Office webpage (www.lc.usbr.gov/scao/escondi2.htm) describing the Escondido regional water reclamation program states unequivocably that HARRF reclaimed water will be used to recharge the SPV aquifer.  The Bureau of Reclamation has contributed $17,000,000 to date to the HARRF reclaimed water project, which represents 25 percent of the total cost, to the HARRF reclaimed water construction program.  The Bureau of Reclamation will ultimately contribute a total of $34,000,000 in Federal grant funds if the second 9,000,000 gallon/day phase of the project is built.

The stated goal of Bureau of Reclamation grant funding support of the HARRF reclaimed water program is to provide reclaimed water for local water uses that would displace Colorado River water imports.  Using HARRF reclaimed water as the cooling medium in a new power plant will not achieve this goal, as no new power plant can be permitted in Escondido using potable water as per existing state water policy.  In addition, use of HARRF reclaimed water in the power plant will restrict the amount of reclaimed water available for legitimate potable water displacement projects, such as the SPV aquifer recharge project. 
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Incorrect statement (pg. 11):  “Mr. Hoagland explains why use of recycled water from the HARRF will not increase ammonia emissions (from the cooling towers) . . . .”

The City of Escondido states in a November 8, 2002 letter to Sempra Energy, which is the attachment to the November 12, 2002 Sempra response, that “the recycled water pH will be in the range of 7.2 to 7.7, and ammonia will not form the gas until the pH is over 8.8.  The low pH will keep the ammonia in the water.”

The City of Escondido is correct that the ammonia will not evaporate, though the City is incorrect in implying that ammonia will not be stripped in the cooling tower because it will not evaporate.  I contacted a manufacturer of air stripping equipment, Carbonair Environmental Systems (www.carbonair.com), to calculate the quantity of ammonia that will be stripped from the Palomar Energy cooling tower.  Carbonair provided a reference paper on stripping ammonia from water,
 which is provided as Attachment A to this letter.  Carbonair also provided an Excel spreadsheet to calculate ammonia emissions at different inlet ammonia concentrations and pH levels.  The Excel calculation sheet is provided as Attachment B.  Also included with the calculation spreadsheet is a figure showing the equilibrium concentration of ammonia in the cooling tower.  The equilibrium ammonia concentration is driven by the relative cooling tower water evaporation and blowdown rates, in addition to the inlet ammonia concentration.  The assumptions used in the ammonia strip rate calculation are provided in Table 2.

Table 2.  Parameter Values Used in NH3 Cooling Tower Strip Rate Calculations

Parameter
Units
Value

Number of tower cells
-
7

Water circulation rate per cell
gpm
20,000

Total water mass per cell
gallons
50,000

Evaporation rate per cell
gpm
400

Blowdown rate per cell
gpm
100

Water temperature entering tower
oF
90

Ammonia stripping rate

(4 ft. fill depth, 0.35-inch WG dP)
%
5

Ammonia available for stripping at 90 oF
%
3% 
at 7.5 pH

5.5% at 7.7 pH

25% 
at 8.5 pH

Mean annual ammonia concentration (1st half 2002 average)
mg/l
25

Max. annual ammonia concentration (1997 HARRF average)
mg/l
27
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An interesting phenomenon in the tower is that the equilibrium concentration of ammonia is considerably higher than the inlet concentration.  The reason for this is the much higher evaporation rate relative to the blowdown rate, and the fact that ammonia will not evaporate along with the water.  This phenomenon is represented graphically in Attachment B.

Estimated annual ammonia emissions from the Palomar Energy cooling tower are provided below in Table 3 for three different scenarios:  1) typical, 2) maximum typical, and 3) permitted pH limit.  The calculations assume the facility is operating 365 days/year.  Ammonia air emissions from the cooling tower will range from 42 tpy to 73 tpy, assuming projected reclaimed water ammonia concentration and pH are maintained.

Table 3.  Annual NH3 Emissions from Palomar Cooling Tower

Scenario
pH
NH3 conc. (mg/l)
NH3 (tons/year)

Typical
7.5
25
42

Maximum typical
7.7
27
73

Maximum pH
8.5
25
135

It is important to point out that the HARRF will be producing reclaimed water that violates the maximum ammonia discharge requirement of 25 mg/l.
  The direct result of exceeding the ammonia discharge requirement will be additional ammonia emissions to atmosphere from the cooling tower.

Incorrect statement (pg. 12):  “Drift emissions for Palomar Energy have conservatively been estimated at 2.9 tons per year . . . .”

Sempra Energy incorrectly assumes that only 50 percent of the drift emissions are PM10.  Cooling Tower Institute drift test programs conducted by Midwest Research Institute indicate 100 percent of particulate drift is PM10.
  The CEC states in the Preliminary Staff Assessment for the Palomar Energy Project that drift is assumed to be 100 percent PM10.  

Incorrect statement (pg. 12):  “. . . estimated power loss of 20 MW for the same quantity of fuel in a 500 MW combined cycle facility.”

This statement describes an undersized ACC inappropriate for the Palomar Energy application.  An appropriately sized ACC would have an annual fuel efficiency penalty of approximately one percent and would be capable of maintaining full steam turbine MW 
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output under all site temperature conditions.  It is worth noting that the backpressure imposed by the NOx and CO catalytic control systems located in the heat recovery steam generator is typically estimated in the 0.5 to 1.0 percent fuel efficiency penalty range.  The outstanding reduction in NOx and CO emissions achieved by using these catalysts is considered a greater benefit than the slight reduction in plant fuel efficiency.  The same logic applies to dry cooling – the outstanding reduction in plant water use is a greater benefit than the slight fuel efficiency penalty.

Incorrect statement (pg. 12):  “. . . assuming replacement power for one 500 MW combined cycle plant with dry cooling is based on average emissions of existing peaker plants . . . about 40 tpy of PM10 and PM10 precursor emissions could result.”

A properly sized ACC will maintain steam turbine rated MW output under all site conditions, including the hottest hour of the year.  No replacement power will be necessary, only additional fuel to maintain power output.  Assuming a 1.5 percent fuel efficiency penalty, 500 MW, and 80 percent annual capacity factor, the fuel efficiency reduction equates to ~350,000 MMBtu/yr of additional natural gas consumption.  The 350,000 MMBtu/yr estimate assumes a heat rate of 7,000 Btu/kwh HHV and a heating value of 1,020 Btu/ft3.  The AP-42 PM10 emission factor for natural gas-fired gas turbines (April 2000, Table 3.1-2a) is 0.0066 lb/MMBtu.  Multiplying this PM10 emission factor by 350,000 MMBtu/yr gives an emission rate of 1.2 tpy.  1.2 tpy is a spectacularly smaller amount of PM10 than the 40 tpy of PM10 and PM10 precursor emissions estimated by Sempra.  Use of dry cooling at Palomar will result in significantly less PM10 emissions than any wet alternative, even when all PM10 emissions from additional fuel combustion at the site are included in the PM10 balance.

Incorrect statement (pg. 12):  “ Research by the CEC (2002c) has determined that with proper design and maintenance procedures . . . “the chances of Legionella growing and dispersing would be reduced to near zero.””

This quote of CEC staff is from the July 2002 Inland Empire Energy Center PSA.  This PSA predates the evidence submitted in the Palomar Energy Project PSA workshops relating to Legionella and wet cooling towers.  CEC staff stated during the October 22, 2002 Palomar Energy PSA workshop in Escondido that the Legionella threat associated with wet cooling towers raises a “yellow flag of caution.”  The Inland Empire citation is outdated and no longer reflects CEC staff opinion on the threat of Legionella exposure from wet cooling towers.

The U.S. has no regulatory requirements to ensure cooling towers are properly maintained to minimize the proliferation of Legionella bacteria.  A number of other countries, such as England and Australia, do have strong enforcement requirements. 
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Some multinational firms are responding to the “yellow flag of caution” represented by 

Legionella by voluntarily incorporating more stringent standards than the laissez faire approach used in California and the U.S.  For example, Shell Chemical Company will be presenting the company’s upgraded Legionella control procedures at the Cooling Technology Institute (CTI) Annual Conference in February 2003 (Houston, TX).  The abstract for this presentation
 reads:

Following issuance of Legionella guidelines by CTI (in February 2000), Shell Chemical Company (SCC) upgraded procedures for control of Legionella in its water systems.  A Standard was developed which addresses all water systems.  This paper will focus on SCC standards and guidelines for cooling towers.  The Standard is more prescriptive than the CTI guideline and represents a compilation of regulations and guidelines in the literature.  It requires a Health Risk Assessment (HRA) and development of a plan to address risk areas, outlines minimum standards, and provides examples of how to meet the standards.  For towers, Legionella testing is required and chlorine residual control ranges are specified.

Final Note

I sent a letter to the City of San Diego on November 19, 2002 asking for clarification as to whether the City of San Diego intends to pursue the SPV aquifer recharge project at some point in the intermediate future.  I am still awaiting a response and will forward the City’s response as soon as I receive it.  

Please feel free to call me at (619) 295-2072 or e-mail bpowers@powersengineering.com if you have questions about these comments on the November 12, 2002 Sempra Energy response. 

Best regards,

Bill Powers, P.E.

Chair, Border Power Plant Working Group

cc: 
Tom Blair, City of San Diego


Karl Schwarm, City of San Marcos


Carolyn Shaputnic and Gentery McCormick, Residents, 855 Chardonney Way, Escondido 


Jan Cortez, Vice-President, American Lung Association of San Diego and Imperial Counties 
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Dan Perkins, Energy Committee Chair, Sierra Club San Diego Chapter


Laura Hunter, Clean Bay Campaign Director, Environmental Health Coalition of San Diego


Bernadette Del Chiaro, CALPirg


Karen Douglas, Planning and Conservation League


David Nelson, Coastal Alliance on Plant Expansion, Morro Bay

Bahram Fazeli, Communities for a Better Environment

Kaitilin Gaffney, Ocean Conservancy


Caroline Farrell, Center on Race, Poverty, and the Environment
Attachment A

Technical Paper: “Ammonia Desorption by Diffused Aeration,” August 1974

Attachment B

Palomar Energy Cooling Tower Ammonia Strip Rate Calculations
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