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CO2 Emissions

Background – In the Consolidated Energy Data Report (CEDR), LANL is reported to have generated a total of 284,200 MTCO2e (metric tons of CO2 equivalent) in fiscal year 2014. Of this total, the electrical consumption accounts for 185,100 MTCO2e or 65% of the total.  

We believe that this significantly understates the CO2 emissions impact of our electrical consumption.  The CEDR calculation correctly states that ~20% of electrical consumption comes from hydroelectric plants and thus generates no CO2.  However, the CEDR goes on to assume that the balance is generated at the average emissions rate for utilities in the Arizona and New Mexico region of 0.53 MTCO2e/MW-hr.  In fact, the balance is generated in coal-fired plants at a greenhouse emissions rate of 1.06 MTCO2e/MW-hr.  

LANL differs from other DOE sites in that it is, in essence, a small electrical utility.  It is a partner with Los Alamos County in the Los Alamos Power Pool which owns some of the coal-fired generation capacity used and contracts for the rest.  Using electricity generated from coal has historically been the least-cost option after hydro in northern New Mexico and thus selecting coal-fired power is the most prudent use of federal funds.  Because LANL is a utility with a defined generation profile, the CEDR approach of using the region’s average generation profile is inaccurate.  

In estimating the CO2 savings of the CHP plant, it must be compared to the most financially attractive current alternative, coal-fired generation. We believe that coal is the most financially attractive option within the five year planning horizon but we do acknowledge that, after 5 years, coal is likely to fade with solar or wind resources supplemented by battery storage or high-efficiency, gas-fired generation becoming most attractive.  The CHP proposal is the leading example of that high-efficiency, gas-fired, supplemental source and we believe that is a significant argument in its favor.  


CO2 Emissions of CHP vs. Local Boilers – Presented in table below is an accounting of CO2 emissions for the current situation, the CHP alternative and the local boiler alternative.  The accounting is done two ways, first reflecting LANL’s generation profile and second, using the CEDR approach. 
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Water Consumption

[bookmark: _GoBack]In estimating water consumption for the two proposed options the following assumptions were made: 

· The cooling tower serving the new steam turbine in the CHP alternative is operated at a 3.0 cycles of concentration by the used of advanced chemical treatment systems.  This means it will evaporate 41.5 million gallons/year and blow-down 20.8 million gallons/year. 

· In the CHP alternative, steam system make-up water is affected by two changes:  First, the renovated steam distribution system will have an average condensate return percentage of 90% versus the current average of 50%.  Second, the total steam demand of the system will be reduced 33% due to the new practice of permanent summer system outages and the repairs made to the system. 

· In the long term, the SERF waste water recycling plant will not be used to supply either the existing or the new CHP plants. The existing is currently beginning to use SERF water however, the cooling towers serving LANL’s computing centers are the highest priority use for SERF water and are ultimately expected to consume all of SERF’s ~100 million gallon/year output.  

The existence of the SERF plant does present an attractive alternative use for the new CHP plant’s blow-down water and this is presented below.  The CHP plant’s cooling tower and the reuse tank that provides water to the SERF plant are less than 100 yards apart so the blow-down could feasibly be piped to the SERF plant.  Assuming 90% of the blow-down could become SERF product water, that amount of potable water could be displaced in LANL’s cooling tower consumption.  This is not in the current scope of the project and would come at added capital and operational cost however it should be considered.  

The following table presents the current water consumption picture and estimates of the effect of the CHP and local boiler options.  In addition the variant of the CHP plant in which its blow-down is piped to SERF is shown. 
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Category 



14,700

461,200

Existing 

Condition

Total LANL GHG Emissions,

FY '14

(MTCO2e/year)

GHG Emissions from All 

Electrical Generation

(MTCO2e/year)

GHG Emissions from CHP 

Electrical Generation

(MTCO2e/year)

GHG Emissions from Heating 

TA-3 Buildings

(MTCO2e/year)

Reduction in Total Emissions 

(percent)

284,800 229,400 277,700

N/A 39.6% 1.5%

278,600 454,100

361,800 178,300 361,800

259,100 75,600 259,100

21,800 22,700

Accounting Based on LANL Generation Profile Accounting Based on CEDR Approach

Existing 

Condition

CHP 

Alternative

Local Boiler 

Alternative

CHP 

Alternative

Local Boiler 

Alternative

185,100 128,800 185,100

131,900 75,600 131,900

21,800 22,700 14,700

N/A 19.4% 2.5%
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Existing 

Condition

CHP Alternative

Local Boiler 

Alternative

CHP with Credit 

for Recycling 

Through SERF 

Plant

312.8

43.6

3.0

2.1%

Total TA-3 Steam Plant(s) 

Boiler Make-up 

Consumption (million 

21.0 3.0 2.5

Change in Total 

Consumption

(percent)

N/A 7.6% -14.0%

Category

Total LANL Potable Water 

Consumption, FY '14 

(million gallons/year)

306.2 331.5 268.7

Total TA-3 Steam Plant 

Cooling Tower & Other 

Consumption (million 

19.0 62.3 0.0


